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PART  I. 


Organic  Chemistry. 


Purification  of  Acetylene.  By  Fritz  Ullmann  and  Irma 
Goldberg  ( Chem .  Centr 1899,  ii,  19 — -20;  from  J.  Gasbel .,  42, 
374 — 377). — The  phosphorus  and  sulphur  in  samples  of  acetylene 
which  had  been  purified  by  various  methods  were  estimated  by 
Lunge  and  Cedercreutz’s  method  (Abstr.,  1898,  ii,  54).  The  results 
showed  that  ferric  and  chromic  salts  have  no  purifying  effect  on 
crude  acetylene,  and  that  whilst  cuprous  chloride  removes  hydrogen 
phosphide  but  not  organic  sulphur  compounds,  chromic  acid  absorbs, 
not  only  the  phosphorus  compounds,  but  also  almost  all  those  con¬ 
taining  sulphur. 

The  chromic  acid  contained  in  the  solution  used  for  purifying 
acetylene  is  estimated  as  follows.  25  grams  are  boiled  with  100  c.c. 
of  a  5  per  cent,  sodium  hydroxide  solution,  the  cooled  liquid  made  up 
to  a  litre,  and  50  c.c.  then  treated  with  8  c.c.  of  a  10  per  cent,  solution 
of  potassium  iodide,  together  with  about  18  c.c.  of  a  20  per  cent, 
solution  of  hydrochloric  acid,  200  c.c.  of  water,  and  a  slight  excess  of 
sodium  thiosulphate  solution.  The  excess  of  thiosulphate  is  titrated 
with  iodine  solution.  The  results  obtained  show  that  pure  acetylene 
is  not  attacked  by  the  chromic  acid  solution  and  that  the  amount 
of  solution  required  for  purifying  the  gas  is  dependent  on  the 
quantity  of  gas  to  be  treated  and  amount  of  impurity  it  contains. 

E.  W.  W. 

The  Heating  of,  and  Evolution  of  Chlorine  from,  Bleaching 
Powder  Purifiers  for  Acetylene.  By  Felix  B.  Ahrens  (Zeil. 
angew.  Chem.f  1899,  777 — 779). — When  a  mixture  of  bleaching 
powder  and  sawdust  is  employed  to  remove  the  sulphur  and  phos 
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phorus  compounds  present  as  impurities  in  commercial  acetylene, 
it  is  found  that  the  gas,  after  passing  through  the  purifiers,  contains 
a  large  amount  of  some  chlorine  compound,  and,  moreover,  after  a 
short  time,  the  mixture  becomes  strongly  heated  and  loses  its  purify¬ 
ing  properties.  This  result  is  not  due  to  the  action  of  acetylene  on 
the  mixture,  because  when  bleaching  powder,  sawdust,  and  water  are 
intimately  mixed,  a  considerable  rise  of  temperature  occurs  more  or 
less  rapidly  and  large  quantities  of  chlorine  and  water  vapour  are 
evolved.  The  relationship  between  the  composition  of  the  mixture 
and  the  time  required  to  reach  the  maximum  temperature  is  given  in 
a  table.  A  similar  result  is  obtained  when  sawdust  is  added  to  a  cold 
solution  of  calcium  hypochlorite  ;  after  a  short  interval,  the  tempera¬ 
ture  rises  to  95°.  No  alteration  of  temperature  is  noted  when  pure,  finely 
divided  cellulose  is  substituted  for  sawdust.  These  experiments 
indicate  that  it  is  the  lignin  of  the  latter  substance  which  reacts  with 
the  hypochlorite.  The  disadvantages  attendant  on  the  employment  of 
sawdust  may  be  entirely  obviated  by  mixing  the  bleaching  powder 
with  some  inert  material,  such  as  infusorial  earth,  powdered  coke, 
brick-dust,  or  lead  chromate.  G.  T.  M. 

Tri-  and  Tetra-halogensubstituted  Methanes.  By  John  Ulric 
Nef  (. Annalen ,  1899,  308,  329 — 333.  Compare  Abstr.,  1898,  i,  102). 
— Alcoholic  potash  (1  mol.),  sodium  ethoxide,  or  potassium  cyanide 
converts  carbon  tetrabromide  into  bromoform,  but  no  alkali  carbonate 
is  produced;  excess  of  alcoholic  potash  (6  mols.)  yields  carbon  monoxide 
and  ethylene,  but  again  without  production  of  carbonate.  Carbon 
tetraiodide  behaves  in  the  same  way,  but  carbon  tetrachloride  yields 
carbon  monoxide  and  ethylic  orthoformate.  The  behaviour  of  these 
compounds  is  therefore  analogous  to  that  of  iodophenylacetylene  ;  the 
halogen  appears  to  assume  the  tervalent  condition,  and  the  resulting 
compound,  CX3*XH*OEt,  dissociates  into  CHX3,  CHMe*CH0,  and 
HX.  Chloropicrin  yields  ethyl  orthocarbonate  when  treated  with 
sodium  ethoxide,  and  ammonia  converts  it  into  guanidine ;  contrary 
to  the  statement  of  Bolas  and  Groves  (this  Journal,  1870,  23,  164  ; 
1871,  24,  783),  triphenylguanidine  is  not  produced  when  aniline  acts 
on  carbon  tetrabromide. 

Carbon  tetrabromide  and  finely  divided  silver  at  120 — 180°  yield 
only  silver  bromide  and  carbon ;  bromoform  under  the  same  condi¬ 
tions  yields  no  gas,  but  at  200°  pure  acetylene  is  evolved.  Iodoform 
and  finely  divided  silver  at  100°  in  an  atmosphere  of  carbon  dioxide 
become  ignited,  and  yield  carbon,  iodine,  methane,  and  acetylene. 
When  bromoform  vapour  is  passed  over  strongly  heated  copper  in  an 
atmosphere  of  carbon  dioxide  under  reduced  pressure,  methane  is  pro¬ 
duced,  and  the  same  result  attends  the  reduction  of  bromoform  with 
zinc  dust  and  alcohol. 

Iodoform  and  acetone  at  135 — 150°  yield  the  compound ,  CgHnI, 
which  boils  at  74°  under  35  mm.  pressure  ;  an  equal  proportion  of 
methylene  iodide  is  also  formed.  M.  O.  F. 

Solid  Butadiene  Dibromide.  By  Johannes  Thiele  (. Annalen , 
1899,  308,  333 — 343.  Compare  Abstr.,  1899,  i,  554). — According  to 
the  author’s  theory  of  unsaturated  compounds  ( loc .  cit ,),  butadiene, 
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CH2!CH*  CH!CH2,  should  yield  an  aS-dibromide  on  direct  addition  of 
bromine ;  this  is  now  found  to  be  the  case,  as  the  initial  product  is 
the  solid  dibromide  melting  at  53°  (compare  Griner,  Abstr.,  1893, 
i,  450).  The  constitution  of  the  solid  dibromide  is  established  by 
oxidation,  which  converts  it  into  a,S-dibromo-/3y-dihydroxybutane ; 
further  oxidation  gives  rise  to  bromacetic  acid,  unaccompanied  by 
a/3-dibromopropionic  acid.  M.  0.  F, 

Nitrosates.  By  Wladimir  Ipatieff  (Chem.  Centr.,  1899,  ii,  178; 
from  J.  Russ .  Chem .  Roc.,  1899,  31,  441 — 452). — The  nitrosate  from 
S-methyl-A^-amylene,  N02*  0*CMe2*C(N0H),CH2Me,  prepared  by 
Wallaces  method,  crystallises  from  benzene,  melts  and  decomposes  at 
105°,  and  after  boiling  with  hydrochloric  acid,  reduces  Fehling’s  solu¬ 
tion  ;  by  the  action  of  aniline  dissolved  in  alcohol,  it  is  converted  into 
a  crystalline  compound.  The  nitrosate  from  y-ethyl-A^-amylene, 
N02*0,CEt2*CMeIN0H,  crystallises  from  hot  benzene  in  prisms, 
melts  and  decomposes  at  80 — 81°  and  by  the  action  of  an  alcoholic 
solution  of  aniline  forms  the  nitrolanilide ,  NOH!C7H13*  NHPh  ;  the 
latter  crystallises  in  colourless  prisms,  melts  at  123 — 124°,  and  is 
easily  soluble  in  chloroform,  ether,  or  hot  alcohol.  By  the  action  of 
potassium  nitrite  on  an  acid  solution  of  the  hydrochloride,  the  crys¬ 
talline  compound ,  NOH!CrH13*  NPlrNO,  is  obtained,  and  by  warming 
the  hydrochloride  with  hydrochloric  acid,  a  ketoanilide  is  formed.  The 
nitrosate  from  y-methyl-A^-amylene,  N02*  0*CMeEt*CMe!NOH,  crys¬ 
tallises  from  benzene  and  melts  and  decomposes  at  85°.  The  corre¬ 
sponding  nitrolanilide ,  NOHIC^H^  NHPh,  crystallises  from  ether  or 
hot  alcohol  in  large,  colourless,  easily  soluble  prisms  and  melts  at 
78 — 79°.  The  hydrochloride ,  C12H180N2,HC1,  yields  a  nitroso-compound 
by  the  action  of  potassium  nitrite,  and  when  boiled  with  hydrochloric 
acid  forms  a  ketoanilide.  A^-Hexylene  containing  the  group  *CHICH* 
yields  an  oily  nitrosate  of  sp.  gr.  greater  than  1. 

[With  A.  Solontna.] — The  nitrosates  of  A^-amylene  and  y-methyl- 
A^ -butylene  are  oils,  and  diamylene  does  not  form  a  crystalline 
nitrosate.  Ethyl  dimethylallylmalonate  which  contains  the  group 
ICICH,  forms  a  nitrosate  which  melts  at  104 — 105°  and  after 
boiling  with  hydrochloric  acid  reduces  Fehling’s  solution. 

Crystalline  nitrosates  are  obtained  from  compounds  which  contain 
the  group  ICICH,  and  probably  also  from  those  containing  the  group 
:c:c:  (Demjanoff,  J.  Russ.  Chem.  Roc.,  1896,  28,  895).  E.  W.  W. 

Hydrogenation  of  Allyl  Alcohol.  By  N.  Speranski  (Chem. 
Centr.,  1899,  ii,  181  ;  from  J.  Russ.  Chem.  Roc.,  1899,  31,  423 — 426). 
— By  adding  aluminium  shavings  to  a  mixture  of  allyl  alcohol  with  a 
25  per  cent,  solution  of  potassium  hydroxide  and  cooling  the  product 
for  five  days,  the  odour  of  allyl  alcohol  disappears  and  a  15  per  cent, 
yield  of  normal  propyl  alcohol  is  obtained.  E.  W.  W. 

Simultaneous  Oxidation  and  Hydration  of  Organic  Com¬ 
pounds  under  the  Influence  of  Light  and  Oxygen.  By  Mar- 
cellin  P.  E.  Berthelot  (Compt.  rend.,  1899,  129,  627—636.  Com¬ 
pare  Richardson  and  Fortey,  Trans.,  1896,  1352). — A  study  of  chemical 
reactions  under  conditions  which  render  them  comparable  with  the 
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changes  which  take  place  in  animal  and  vegetable  organisms.  Pare 
ether  in  the  presence  of  air  and  water,  or  of  air  and  a  solution  of 
hydrogen  peroxide,  suffers  no  change  when  kept  in  the  dark.  If, 
however,  it  is  exposed  to  direct  sunlight  for  five  months,  the  hydrogen 
peroxide  is  completely  decomposed,  and  the  whole  of  the  liberated 
oxygen  as  well  as  that  of  the  air  is  absorbed,  and  methane,  acetic  acid, 
acetaldehyde,  and  ethyl  alcohol  are  produced. 

Tubes  completely  filled  with  ether,  or  ether  and  water,  were  exposed 
to  sunlight  for  1^  months;  on  examination,  the  ether  was  found  to 
have  suffered  no  change. 

In  1882,  several  flasks  were  completely  filled  with  ether  and  then 
hermetically  sealed;  these  were  opened  in  August,  1899,  when  the 
ether  was  found  to  be  quite  unchanged.  A  stoppered  bottle  which  in 
1882  contained  pure  ether,  was  in  1899  found  to  contain  less  than 
half  the  weight  of  a  liquid  which  was  free  from  ether,  and  consisted 
of  ethyl  acetate,  ethyl  alcohol,  acetic  acid,  and  water. 

H.  Pv.  Lb  S. 

Dissociation  of  Alkyl  Salts  of  Nitric  Acid,  Sulphuric  Acid, 
and  the  Halogen  Hydrides.  By  John  Ulric  Neb  ( Annalen ,  1899, 
309,  126  —  1 89.  Compare  Abstr.,  1898,  i,  102). — As  a  preliminary  to 
studying  the  progress  of  dissociation  in  the  sugar  group,  the  author  has 
made  a  number  of  experiments  on  the  behaviour  of  alkyl  haloids  towards 
alcoholic  potash  and  sodium  ethoxide,  various  salts  of  silver  in  presence 
of  alcohol,  amines,  and  ethyl  sodiomalonate,  and  on  the  dissociation 
of  alkyl  nitrates  and  alkyl  sulphates. 

The  author  recognises  two  classes  of  dissociation  of  alkyl  haloids,  by 
which  these  compounds  are  resolved  into  halogen  hydride,  on  the  one 
hand,  and  either  (!)  a  substituted  methylene,  such  as  ethylidene,  or  (II) 
an  olefine,  on  the  other.  From  an  investigation  of  the  behaviour  of  alkyl 
haloids  towards  alcoholic  potash,  the  conclusion  is  drawn  that,  in  this 
case,  both  forms  of  dissociation  proceed  simultaneously,  the  production 
of  ethers  depending  exclusively  on  addition  of  alcohol  to  alkylidene. 
The  nature  of  the  radicles  in  various  primary  alkyl  iodides, 
CHBB/#CH2T,  exerts  a  remarkable  influence  on  the  proportion  of  one 
form  of  dissociation  to  the  other ;  alkyl  chlorides  undergo  more 
alkylidene  dissociation  than  the  corresponding  bromides,  whilst  the 
iodides  yield  more  olefine  than  the  bromides.  The  same  products  are 
obtained  when  either  alcoholic  potash  or  sodium  methoxide  is  employed, 
but  the  latter  acts  more  slowly. 

It  is  impossible  to  deal  adequately  with  this  paper  in  an  abstract, 
because  it  is  composed  of  the  descriptions  of  numerous  experiments 
with  well  known  substances,  interspersed  with  theoretical  considera¬ 
tions  suggested  by  the  results. 

Tertiary  butyl  isocyanide ,  which,  according  to  the  author’s  views  on 
bivalent  carbon,  has  the  formula  CMe3*NIC,  is  prepared  from  tertiary 
butyl  iodide  and  silver  cyanide,  and  boils  at  91°;  it  has  a  horrible 
smell,  and  is  resolved  by  dilute  acids  into  tertiary  butylamine  and 
formic  acid. 

Tertiary  butylphenylamine ,  CMe3*NHPh,  obtained  from  tertiary 
butyl  iodide  and  aniline,  boils  at  208 — 210°. 
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Benzyl  nitrate ,  CH2Ph»0’ISr02,  prepared  from  benzyl  chloride  and 
silver  nitrate,  boils  at  106°  under  20  mm.  pressure,  and  decomposes 
explosively  at  180 — 200°;  it  behaves  towards  ethyl  sodiomalonate  and 
ethyl  sodioacetoacetate  like  benzyl  chloride,  and  yields  dimethylbenzyl- 
ammonium  nitrate  with  dimethylaniline.  M.  O.  F. 

Disulphones.  III.  Mercaptoles  and  Disulphones  of  Ketonic 
Acids,  and  Unsaturated  Acids  derived  therefrom.  By  Theodor 
Posner  ( Ber .,  1899,  32,  2801 — 2815). — Ethyl  pyruvate  condenses  with 
ethyl  mercaptan  in  presence  of  hydrogen  chloride  to  form  ethyl  a -di- 
ethothiopropionate  (ethyl  pyruvate  ethylmercaptole),  CMe(SEt)2*C02Et,  a 
yellow  oil  which  is  oxidised  by  aqueous  potassium  permanganate  to 
ethyl  a-diethyldisulphonepropionate  {ethyl  pyruvate  diethyl  disulphone ), 
CMe(S02Et)2*  C02Et  ;  this  crystallises  from  50  per  cent,  alcohol  in 
long,  colourless  needles,  melts  at  60 — 62°,  and  on  hydrolysis  with  boil¬ 
ing  10  per  cent,  sodium  hydroxide  does  not  give  rise  to  the  corresponding 
acid,  but  loses  carbon  dioxide  and  yields  diethylethylidenedisulphone, 
CHMe(S02Et)2  which  melts  at  75 — 76°,  not  at  60°,  as  stated  by  Escales 
and  Baumann  (Abstr.,  1887,  123). 

Ethyl  fi-diethothiobutyrate  {ethyl  acetoacetate  ethylmercaptole ), 
CMe(SEt2)*  CH2*C02Et,  prepared  by  passing  hydrogen  chloride 
through  a  mixture  of  ethyl  mercaptan  and  ethyl  acetoacetate,  is  a 
colourless  oil  with  a  penetrating  odour  ;  it  boils  at  137 — 138°  under 
37  mm.  pressure,  has  a  sp.  gr.  1*0341  at  16°/130,  wD  1*5092  at 
15°,  and  molecular  refraction  86*652.  It  is  only  slowly  hydro¬ 
lysed  by  boiling  10  per  cent,  aqueous  caustic  soda,  giving  rise  ap¬ 
parently  to  fi-diethothiobutyric  acid  {acetoacetic  acid  ethylmercaptole) , 
CMe(SEt)2*  CH2‘ C02H,  but  on  attempting  to  crystallise  this,  ethyl 
mercaptan  is  evolved  and  fi-ethothioisocrotonic  acid,  SEt*CMeICH*C02H, 
melting  at  90 — 91°,  formed  ;  the  latter  is  probably  identical  with  the 
acid  obtained  by  Autenrieth  (Abstr.,  1890,  361)  by  the  interaction  of 
/Ichloroisocrotonic  acid  with  sodium  ethylmercaptide,  but  the  barium 
salt  crystallises  with  2H20,  instead  of  1,  as  stated  by  that  author ;  the 
ethyl  ester  boils  at  195°. 

Ethyl  fi-dielhothio-a-methylbutyrate  {ethyl  methylacetoacetate  ethyl¬ 
mercaptole),  CMe(SEt)2*  CHMe*  C02Et,  prepared  from  ethyl  methyl¬ 
acetoacetate,  boils  at  132°  under  39  mm.,  and  at  125°  under  29  mm. 
pressure,  and  possesses  a  characteristic  odour;  it  has  a  sp.  gr.  1*0531 
at  15°/ 13°,  njy  at  15°  1*51326,  molecular  refraction  89*662.  On 
hydrolysis  with  sodium  hydroxide,  it  yields  ft-diethothio-a-methylbutyric 
acid  {methylacetoacetic  acid  ethylmercaptole),  CMe(SEt)2*CHMe*C02H, 
a  white  powder  which,  on  crystallising  from  water  or  acetic  acid,  is 
converted  into  /3-ethothio-a-methylisocrotonic  acid  {thioethylangelic  acid), 
SEt*  CMe.’CMe*C02H,  which  separates  in  white  leaflets,  melts  at 
99 — 101°,  and  yields  a  crystalline  barium  salt,  (C>7H1102S)2Ba  +  2H20, 
and  an  ethyl  ester  boiling  at  192 — 194°. 

Ethyl- /3-diethothio  a-ethylbutyrale  {ethyl  ethylacetoacetate  ethylmercap¬ 
tole),  CMe(SEt)2*GHEt*C02Et,  prepared  from  ethyl  ethylacetoacetate, 
boils  at  152°  under  49  mm.,  and  at  138°  under  39  mm.  pressure,  has  a 
sp.gr,  1  0077  at  16°/13c,  n D  1*49394,  molecular  refraction  94*70;  it  is 
hydrolysed  by  caustic  soda  only  with  difficulty,  and  is  then  converted 
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into  fi-ethothio-a-ethylisocrotonic  acid,  SEt*  CMelCEt*  C02H,  without 
yielding  any  intermediate  compound  ;  the  acid  crystallises  from  methyl 
alcohol  in  slender,  colourless  needles,  melts  at  64 — 65°,  and  yields  a 
barium  salt,  (CgH1302S)2Ba  +  2H20. 

When  hydrogen  chloride  is  passed  into  a  solution  of  lsevulic  acid 
and  ethyl  mercaptan  in  glacial  acetic  acid,  y-diethothiovaleric  acid 
( Icevulic  acid  ethylmercaptole ),  CMe(SEt)2*  CH2*CH2*  C02H,  is  ob¬ 
tained  as  a  colourless  oil ;  the  ethyl  ester,  CMe(SEt)2*CH2*  CH2’ C02Et, 
can  be  prepared  similarly  from  ethyl  lsevulate.  On  oxidising  the  acid 
with  cold  aqueous  potassium  permanganate,  y -diethyldisulphonevaleric 
acid  (Icevulic  acid  diethyldisulphone ),  CMe(S02Et)2,CH2*CH2*C02H,  is 
obtained  ;  it  crystallises  from  alcohol  in  monoclinic  plates,  melts  at 
140°,  and  yields  an  ill-characterised  barium  salt,  with  -f  4H20,  and  an 
ethyl  ester,  CgH1806S2,  which  separates  from  dilute  alcohol  in  large 
crystals  and  melts  at  96 — 96*5° ;  the  latter  is  easily  hydrolysed  to  the 
corresponding  acid,  without  decomposing  to  form  an  unsaturated  acid, 
as  in  the  case  of  the  disulphones  of  /?-ketonic  acids.  The  diethylamide , 
CMe(S02Et)2*CH2*CfT2,C0,NEt2,  crystallises  from  water  in  colourless 
plates  and  melts  at  101° ;  the  p -phenetidide  and  the piperidide  crystallise 
from  dilute  alcohol  in  colourless  needles,  melt  at  136°  and  171°  re¬ 
spectively,  and  do  not  appear  to  possess  any  decided  physiological 
activity. 

j Q-Diethothioglutaric  acid  (acetonedicarboxylic  acid  ethylmercaptole , 
C(SEt)2(CH2*C02H)2,  obtained  by  the  slow  condensation  of  acetone¬ 
dicarboxylic  acid  and  ethyl  mercaptan  at  0°,  crystallises  from  dilute 
alcohol  in  large,  transparent,  monoclinic  crystals,  and  melts  at 
140 — 141°;  the  diethyl  ester,  C(SEt)2(CH2,C02Et)2,  prepared  from 
ethyl  acetonedicarboxylate,  is  a  nearly  colourless  oil  with  a  penetrating 
odour;  it  boils  at  192°  under  30  mm.  pressure,  has  a  sp.  gr.  1T012 
at  17°/13°,  nD  at  15°  1*5051,  molecular  refraction  100*21.  On  hydro¬ 
lysis  with  20  per  cent,  aqueous  caustic  soda,  this  does  not  yield 
the  corresponding  acid,  but  in  like  manner  to  the  derivatives  of 
/?-ketonic  acids,  gives  rise  to  ethyl  mercaptan  and  /3-ethothioglutaconic 
acid ,  C02H*CH2*  C(SEt)ICH*  C02H,  which  crystallises  from  alcohol  in 
monoclinic  prisms  and  melts  and  decomposes  at  155 — 163°  ;  the  same 
compound  is  also  formed  by  the  interaction  of  acetonedicarboxylic 
acid  and  ethyl  mercaptan  in  presence  of  hydrogen  chloride  if  the  mix¬ 
ture  is  not  kept  thoroughly  cool ;  the  copper  salt,  C^Hs04SCu,  the  silver 
salt,  C7H804SAg2,  and  the  barium  salt,  C^HgC^SBa  +  H20,  were  pre¬ 
pared.  Ethyl  f3-diethyldisulpho?ieglutarate  (ethyl  acetonedicarboxylate  di¬ 
ethyldisulphone),  C(S02Et)2(CH2*C02Et)2,  obtained  by  oxidising  the 
corresponding  mercaptole  with  aqueous  potassium  permanganate, 
crystallises  from  50  per  cent,  alcohol  in  slender,  white  needles,  and 
melts  at  104°;  on  hydrolysis  with  10  per  cent,  aqueous  sodium 
hydroxide,  it  yields  ethylsulphinic  acid,  ethyl  alcohol,  and  fi-ethyl- 
sulphoneglutaconic  acid ,  C02H*CH2*C(S02Et)!CH*C02H,  which  forms 
slender  needles  and  melts  at  175 — 177°.  This  behaviour  is  similar 
to  that  of  the  esters  of  /?-disulphonecarboxylic  acids  on  hydrolysis 
(Autenrieth,  Abstr.,  1891,  1067)  ;  an  attempt  to  obtain  /3-diethylsul- 
phoneglutarate  by  carefully  oxidising  the  corresponding  mercaptole 
failed.  W.  A.  D. 
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Resolution  of  Racemic  Compounds  into  their  Active  Com¬ 
ponents.  By  Paul  Walden  ( Ber .,  1899,  32,  2703 — 2706.  Compare 
Marckwald  and  McKenzie,  Abstr.,  1899,  ii,  733). — a-Bromopropionyl 
bromide,  when  treated  with  \  mol.  of  Z-amyl  alcohol,  gives  an  amyl 
bromopropionate  which  has  aD  +3*20°,  in  a  10  cm.  tube,  whilst  when 
4  mols.  are  used,  the  rotation  is  aD  +2*99°;  in  the  former  case,  it  is 
supposed  that  the  ester  of  the  racemic  bromopropionic  acid  is  mixed 
with  a  certain  amount  of  that  of  the  d- acid,  showing  that  the 
acid  had  been  partially  resolved  by  fractional  esterification.  Similarly, 
silver  methylsuccinate  with  1/3  mol.  of  active  amyl  iodide  gave  an 
ester  which  has  aD  +  1*50°  in  a  10  cm.  tube,  whilst  with  an  excess  of 
the  iodide  au  +3*50  is  obtained  ;  in  the  former  case,  it  is  supposed 
that  the  product  contained  an  excess  of  the  ester  of  the  Z-acid,  a  con¬ 
clusion  which  was  confirmed  by  the  fact  that  on  hydrolysis  an  alkaline 
solution  of  methylsuccinic  acid  was  obtained  which  showed  a  very 
slight  lsevorotatory  power.  T.  M.  L. 

Affinity  Coefficients  of  Saturated  Patty  Acids.  By  Jean 
Billitzer  ( Monatsh .,  1899,  20,  666 — 678). — The  conductivity  of  a 
number  of  fatty  acids  has  been  determined  in  order  to  see  what  in¬ 
fluence  structure  has  on  the  relative  strength. 

The  following  are  the  constants  for  the  valeric  acids  : 


Boiling  point. 

Solubility  at  25°  . 

Specific  gravity  at  25° 
Specific  volume  at  25° 
Conductivity 


Normal  Isovaleric 

valeric  acid.  acid. 

186°  176° 

1:23*8  1:19-6 

0*9379  0-926 

108-77  110-1 

0*00161  0-00173 


a-Methyl-  aa-Dimethyl- 
butyric  acid,  propionic  acid. 

177°  164° 

1:20-4  1:43-2 

0-9433  (at  50°)  0*905 

108*14  (at  50°)  111*5 

0-00168  0-000978 


The  ratio  of  the  conductivities  corresponds  neither  with  that  of  the 
boiling  points  nor  yet  with  that  of  the  specific  volumes.  The  con¬ 
stants  obtained  by  the  inversion  of  sugar  by  these  acids  are  in  the 
same  ratio,  namely  :  1:1  “15  :  1*08  :  0'65, 

The  conductivity  of  normal  butyric  acid  is  0*00154,  of  isobutyric 
acid,  0*00162,  of  normal  hexoic  acid,  0*00146,  of  isohexoic  acid, 
0*00153,  of  a-ethylpropionic  acid,  0*00203,  of  aa-dimethylpropionic  acid, 
0-000957. 

From  these  results,  it  would  appear  that  in  a  “  series  of  isomeric 
acids,  the  conductivity  depends  on  the  proximity  of  the  hydrogen 
atoms  to  the  carboxylic  group.”  R.  H.  P. 

Water  of  Crystallisation  in  the  Calcium  and  Barium  Salts 
of  y-Methylvaleric  (Isohexoic)  Acid.  By  Fritz  Ornstein 
(Monatsh.,  1899,  20,  661 — 665). — Saturated  solutions  of  calcium  and 
barium  isohexoates  were  shaken  with  an  excess  of  the  salts  at  different 
constant  temperatures  for  about  2  hours.  The  undissolved  salt  was 
then  filtered  off,  quickly  pressed,  and  analysed.  The  calcium  salt  at  0° 
and  13°  contains  5H20,  at  20°,  40°,  and  52°  3|H20,  and  at  80°  only 
2H20.  Similarly,  the  barium  salt  at  0°,  13°,  30°,  60°,  and  80°  contains 
respectively  4,  4,  3,  2J,  and  2H20.  R.  H.  P. 
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Mixed  Anhydrides  of  Acyclic  and  Cyclic  Acids.  By  Auguste 
Behal  ( Compt .  rend.,  1899,  129,  681  —  684.  Compare  Abstr.,  1899, 
i,  734). — Acetic  isovaleric  anhydride,  prepared  by  Gerhardt’s  or  Auten- 
rieth’s  method  (Abstr.,  1888,  250),  is  never  quite  pure,  because  it  is 
slowly  decomposed  by  the  liquid  used  in  washing  it ;  if  the  washing 
is  continued,  it  is  finally  completely  decomposed,  leaving  isovaleric 
anhydride. 

A  solution  of  1  mol.  of  benzoic  anhydride  in  1  mol.  of  acetic  an¬ 
hydride  is  rapidly  decomposed  in  the  cold  by  an  aqueous  solution  of 
sodium  carbonate,  leaving  the  benzoic  anhydride  unchanged.  A  solu¬ 
tion  of  sodium  carbonate  has  very  little  action  on  acetic  benzoic 
anhydride.  This  proves  that  mixed  anhydrides  are  compounds,  and 
not  mixtures,  as  supposed  by  Rousset  (Abstr.,  1895,  i,  592). 

When  molecular  quantities  of  acetic  anhydride  and  benzoic  anhydride 
are  boiled  for  3  hours,  30  per  cent,  of  the  mixture  is  converted  into 
the  mixed  anhydride.  If  the  heating  is  continued,  the  amount  of 
mixed  anhydride  does  not  increase,  but  diminishes  slightly.  This 
accounts  for  the  presence  of  free  benzoic  anhydride  in  acetic  benzoic 
anhydride. 

When  acetic  benzoic  anhydride  or  acetic  isovaleric  anhydride  is  treated 
with  ammonia,  the  amide  formed  is  that  of  the  acid  which  contains 
the  least  amount  of  carbon.  This  is  in  direct  contradiction  to  Auten- 
rieth’s  statement. 

When  mixed  anhydrides  of  acetic  acid  and  another  acid  are  treated 
with  phenylhydrazine,  the  hydrazide  of  acetic  acid  is  always  formed. 

When  molecular  quantities  of  an  alcohol  and  a  mixed  anhydride  are 
heated  together,  the  ester  formed  is  that  of  the  acid  containing 
the  smallest  amount  of  carbon.  A  small  amount  of  the  ester  of  the 
other  acid  is  also  formed,  due  to  the  presence  of  the  free  anhydride 
of  this  acid.  Hydrochloric  acid  decomposes  mixed  anhydrides,  with 
formation  of  the  chloride  of  the  acid  containing  the  smaller  amount 
of  carbon.  H.  R.  Le  S. 


Vinylacetic  Acid.  By  Fritz  Fighter  and  Albert  Krafft  ( Ber ., 
1899,  32,  2799 — 2800.  Compare  Wislicenus,  Abstr.,  1899,  i,  736). — 
When  von  Pechmann  and  Jenisch’s  /?-hydroxyglutaric  acid  (Abstr., 
1892,  147)  is  distilled  under  diminished  pressure,  the  chief  product  is 
an  unsaturated  acid,  C4H602,  together  with  a  small  amount  of  glutaconio 
acid.  The  acid  C4H602  cannot  possibly  be  formed  by  the  elimination 
of  carbon  dioxide  from  the  glutaconic  acid,  as  this  acid,  when  heated, 
yields  its  anhydride  (Biichner,  Abstr.,  1894,  i,  322),  neither  can  it  be 
formed  by  the  elimination  of  water  from  /2-hydroxybutyric  acid,  as 
this  acid  may  be  distilled  under  12 — 14  mm.  pressure  without  under¬ 
going  decomposition.  The  only  other  possibility  is  that  an  inter¬ 
mediate  lactonic  acid,  ^>CH*CH2  •  C02H,  is  formed  which 

immediately  loses  water,  yielding  vinylacetic  acid.  So  far,  the  isola- 
lation  of  this  intermediate  lactone  has  not  been  accomplished,  and  no 
direct  proof  of  the  constitution  of  the  unsaturated  acid  has  been 
obtained.  It  is  a  hygroscopic  liquid  boiling  at  168°  under  atmospheric, 
or  at  70—  71°  under  12 — 14  mm.  pressure, 
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A  calcium  salt,  (C4H502)2Ca  +  H20,  is  deposited  from  hot  solutions, 
and  this  agrees  with  the  salt  described  by  Wislicenus  ( loc .  cit.).  A 
calcium  salt  containing  2H20  is  deposited  from  cold  solutions,  a  barium 
salt,  with  2H20,  and  a  silver  salt,  have  also  been  prepared. 

J.  J.  S. 

Action  of  Ammonia  on  Lactones.  By  Hans  Meyer  ( Monut&h ., 
1899,  20,  717 — 733). — A  critical  examination  of  the  literature  of  the 
subject,  and  an  attempt  to  formulate  rules  for  the  varying  action  of 
ammonia  on  lactones. 

In  all  cases  where  aqueous  or  alcoholic  ammonia  reacts  with  a 
lactone,  an  amide  of  a  hydroxy-acid  is  primarily  formed,  but  in  some 
cases  this  is  then  transformed  into  an  imide  (lactam).  The  formation 
of  these  imides  does  not  depend  on  the  number  of  carbon  atoms  in  the 
“  lactone* 9  ring,  but  on  the  character  of  the  carbon  atom  to  which  is 
attached  the  hydroxyl  group  of  the  corresponding  hydroxy-acid.  An 
imide  is  formed  when  this  carbon  atom  is  (i)  tertiary,  (ii)  secondary 
and  unsaturated.  When  the  hydroxyl  group  attached  to  this  carbon 
atom  forms  (i)  a  primary  alcohol,  (ii)  a  secondary  saturated  alcohol, 
or  (iii)  a  phenol,  the  amide  of  a  hydroxy-acid  is  formed. 

It.  H.  P. 

a-Hydroxy-a-methylisohexylacetic  [a-Hydroxy-ae-dimethyl- 
heptoic]  Acid.  By  Karl  Auwers  (Ber.,  1899,  32,  2573 — 2575). — 
Auden,  Perkinand  Bose  (Trans.,  1899,75, 909)  have  prepared  a-hydroxy- 
/?-isoamylisobutyric  acid,  melting  at  76°  [not  66°,  as  quoted  by  the 
author],  by  hydrolysing  the  compound  obtained  by  the  interaction  of 
hydrogen  cyanide  and  isoamylacetone.  In  conjunction  with  J.  Reis 
( Inaug .  Diss.  Heidelberg ,  1897),  the  author  prepared  the  same  acid  in 
the  same  way  and  called  it  a-methyl-a-hydroxy-isohexylacetic  acid. 
The  methyl  ester,  C10H20O3,  is  a  colourless,  mobile  liquid  with  a  pleasant, 
fruity  smell  and  boils  at  215°  under  ordinary  pressure,  and  at  127° 
under  43  mm.  pressure.  Attempts  to  convert  either  the  acid  (or  the 
methyl  ester)  into  the  reduction  product  of  the  campholytic  acids  by 
elimination  of  water  were  unsuccessful  as  unsaturated  compounds 
were  invariably  obtained.  T.  H.  P. 

Influence  of  the  Solvent  on  the  Constitution  of  Ethyl 
Acetoacetate  and  similar  Substances.  By  Wilhelm  Wisli¬ 
cenus  ( Ber .,  1899,  32,  2837 — 2840.  Compare  Abstr.,  1896,  i,  553). — 
Solutions  of  ethyl  formylsuccinate,  ethyl  formylphenylacetate,  ethyl 
formylmalonate,  ethyl  a-phenylacetoacetate,  and  ethyl  acetoacetate  in 
methyl  alcohol,  ethyl  alcohol,  ether,  or  benzene  were  kept  until  a 
state  of  equilibrium  between  the  enolic  and  ketonic  (or  aldehydic) 
forms  had  been  reached.  In  order  to  compare  the  amount  of  the  enolic 
form  present  in  different  solvents,  each  solution  was  diluted  with 
alcohol,  and  the  colour  developed  by  a  drop  of  ferric  chloride  solution 
was  compared  with  that  produced  in  a  standard  alcoholic  solution.  It 
was  found  that,  in  all  cases,  the  amount  of  the  enolic  form  was  greatest 
in  benzene  and  least  in  methyl  alcohol,  but  that  the  influence  of  the 
solvent,  which  was  very  great  in  the  case  of  ethyl  formylsuccinate  and 
ethyl  formylphenylacetate,  was  much  less  marked  in  the  case  of  the 
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other  three  esters.  Quantitative  measurements  of  the  colour  intensity 
are  given  in  the  paper.  T.  M.  L. 

/?-Bromoglutaric  Acid.  By  W.  Ssemenoff  ( Chem .  Centr 1899, 
ii,  28 — 29;  from  J.  Russ.  Chem.  Soc .,  1899,  31,  386 — 394.  Compare 
Abstr.,  1899,  i,  1070). — Only  small  yields  of  glutaconic  acid  are 
obtained  from  ethyl  sodiodicarboxyglutaconate  by  Conrad  and  Guth- 
zeit’s  method,  but  von  Pechmann  and  Jenisch’s  method  (Abstr.,  1892, 
147  ;  compare  Bolam,  Proc.,  1896,  184)  with  slight  modifications  proved 
satisfactory.  By  the  action  of  hydrobromic  acid  on  glutaconic  acid, 
/?-bromoglutarie  acid,  CHBr(CH2*C02H)2,  alone  is  formed.  The 
crystalline  mass  so  obtained  contained  crystals  of  different  forms,  but 
they  all  melted  at  139 — 140,  and  contained  about  §H20.  By  boiling 
/?-bromoglutaric  acid  with  a  solution  of  sodium  carbonate  (1^  mols.), 
80  per  cent,  of  /3-hydroxyglutarie  acid,  OH*  CH(CH2*C02H)2,  and  a 
volatile,  monobasic,  unsaturated  acid,  CH2!CH*  CH2*C02H,  are  formed 
(compare  Abstr.,  1899,  866  and  867).  The  properties  of  the  latter 
are  not  those  of  vinylacetic  acid,  and  the  calcium  and  barium  salts 
prepared  from  it  are  not  identical  with  the  known  barium  and  calcium 
crotonates.  E.  W.  W. 

Esterification  of  Camphoric  Acid.  II.  By  Kudolf  Wegscheider 
(. Monatsh .,  1899,  20,  685 — 697). — The  author  has  prepared  the 
alkyl  salts  of  camphoric  acid  by  the  action  of  the  alkyl  haloids 
on  the  potassium  hydrogen  salt  and  by  the  action  of  sodium  ethoxide 
in  the  presence  of  benzene  on  camphoric  anhydride.  The  methyl 
hydrogen  salts  were  also  prepared  by  Walker’s  method  (Trans., 
1892,  51,  1088).  A  mixture  of  the  two  alkyl  hydrogen  salts  is  very 
difficult  to  separate ;  the  separation  is,  however,  partly  successful,  if 
the  salts  are  treated  with  a  very  dilute  solution  of  copper  sulphate, 
which  precipitates  the  <£  ortho  ’’-salt  only. 

When  potassium  hydrogen  camphorate  is  treated  with  methyl  iodide 
in  methyl  alcoholic  solution,  there  is  formed  a  mixture  of  the  “  ortho  ”- 
and  “  alio  ’’-methyl  hydrogen  salts  with  some  of  the  dimethyl  ester. 
The  same  products  are  obtained  by  the  action  of  sodium  methoxide  on 
camphoric  anhydride. 

These  results  are  not  contrary  to  the  author’s  rule  for  the  esterifi¬ 
cation  of  dibasic  acids  (Abstr.,  1895,  ii,  310),  since  it  can  be  assumed 
that  the  affinity  constants  of  the  two  carboxylic  groups  do  not  differ 
much.  Also  the  reactions  do  not  run  smoothly,  since  the  dialkyl 
esters  are  formed  at  the  same  time.  The  formation  of  both  methyl 
hydrogen  salts  by  the  action  of  sodium  methoxide  on  camphoric 
anhydride  is  in  accordance  with  the  author’s  views  (Abstr.,  1898, 
i,  30).  B.  H.  P. 

Behaviour  of  Malic  Acid  when  Heated.  By  Paul  Walden 
(. Ber .,  1899,  32,  2706 — 2721.  Compare  Aberson,  Abstr.,  1898, 
i,  513). — When  /  malic  acid  is  heated  at  100°  during  24  hours,  or 
at  160°  in  a  vacuum  during  20  minutes,  it  is  converted  into  an 
amorphous  tribasic  anhydromaMc  acid ,  C5H703(C02H)3,  which  is 
regarded  as  a  malomalic  acid  formed  by  elimination  of  water  between 
the  C02H  group  of  one  molecule  and  the  OH  of  another.  When  pre- 
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pared  at  100°,  the  acid  has  [a]D  -18*8°  in  acetone  and  -14*0° 
in  water,  but  when  prepared  at  160°,  -21*4  in  acetone  and 

- 16*2°  in  water.  The  anhydro-acid  is  reconverted  into  Amalie 
acid  when  heated  with  water  in  sealed  tubes.  When  a  solution 
in  methyl  alcohol  is  saturated  with  hydrogen  chloride,  or  when  the 
silver  salt  is  treated  with  methyl  iodide,  dimethyl  Z-malate  is  pro¬ 
duced,  together  with  an  ester,  C10H12O8,  melting  at  101 — 102°,  and 
probably  identical  with  that  described  by  Aberson. 

On  heating  to  a  higher  temperature  in  a  vacuum  during  a  longer 
period,  an  anhydride,  C8H808,  is  produced  which  appears  to  be  identical 
with  Aberson’s  malide  from  the  malic  acid  of  Crassulctceoe. 

All  the  reactions  of  malic  acid  from  Grassulacece  described  by 
Aberson  are  given  by  malic  acid  from  mountain  ash  berries,  and  the  two 
acids  only  differ  in  that  Aberson’s  acid  is  dextrorotatory  ;  the  nature 
of  the  isomerism  is  not  yet  understood.  T.  M.  L. 

Optical  Rotation  of  Malic  Acid  in  the  Pure  State  and  in 
Solution.  By  Paul  Walden  ( Ber .,  1899,  32,  2849 — 2862). — The 
existence  of  a  third  optically  active  malic  acid,  obtained  by  Aberson 
from  Crassulacece  (Abstr.,  1898,  i,  513),  would  necessitate  an  extension 
or  abandonment  of  prevailing  stereochemical  views.  In  general 
chemical  behaviour,  this  new  modification  is  extremely  similar  to  ordi¬ 
nary  malic  acid  (compare  preceding  abstract),  and  the  only  real  dif¬ 
ference  is  in  the  amount  and  direction  of  the  rotation.  This  being  so, 
the  author  has  investigated  thoroughly  the  rotatory  behaviour  of 
natural  malic  acid. 

At  20°,  dilute  solutions  of  malic  acid  are  Isevorotatory  ;  a  34*24 
per  cent,  solution  is  inactive,  and  still  more  concentrated  solutions 
are  dextrorotatory,  converging  on  the  value  [a]D  +5  89  at  22°  for 
the  pure  acid  ;  natural  malic  acid  is  accordingly  regarded  as  a  dextro¬ 
rotatory  substance  at  ordinary  temperatures. 

Active  malic  acid  has  a  relatively  low  melting  point  (100°)  and  can 
readily  be  undercooled,  allowing  a  measurement  of  the  rotation  at 
lower  temperatures.  Crystallised  and  dried  malic  acid  was  kept  for 
10  minutes  at  100 — 110°,  and  had  then  its  rotation  determined,  light 
of  various  wave-lengths  being  used.  At  90 — 95°,  for  a  tube  length  of 
100  mm.,  aD  —5*5°,  at  IT0  after  slow  cooling  aD  +5*2°.  These  values, 
however,  were  obtained  only  when  the  acid  was  heated  for  a  short 
time  at  100°.  When  the  heating  lasted  30  minutes  (A),  aD  had  the 
following  values:  -5*0°  (l  100  mm.)  at  50°,  -  1*0°  at  43°,  +0  5°  at 
36°,  +3*0°  at  28°.  When  the  heating  lasted  6^  hours  (A),  in  the 
course  of  which  there  was  no  loss  of  weight,  aD  -12°  at  about  70°, 
-5T°  at  20°.  A  third  specimen  ( C)}  heated  for  14|  hours,  gave 
aD  -13°  at  about  60°,  and  after  cooling  for  2  hours  in  a  desiccator, 
+  43°  at  20°.  The  same  three  specimens  in  acetone  solution  gave  for 
[a]0  -  8*1°,  -  13*8°,  and  -  16*2°  respectively,  whilst  dried  malic  acid 
(not  previously  fused)  gave  in  acetone  solution  [a]D  -  7‘0°  ;  thus  the 
lsevorotation  increases  with  the  duration  of  the  heating. 

These  changes  can  be  accounted  for  either  by  the  formation  of  a 
new  isomeric  malic  acid,  such  as  that  of  Aberson,  or  by  a  partial  de¬ 
hydration,  2C03H'CH(0H),CH2*C02H,  passing  into  C5H703(C02H)3. 
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Ia  the  former  case,  the  molecular  weight  and  the  acidity  ought  to  be 
the  same  as  those  of  ordinary  malic  acid  ;  in  the  latter  case,  the  mole¬ 
cular  weight  should  be  greater  and  the  acidity  less.  Determinations 
of  the  molecular  weight  in  acetone  solution  by  the  boiling  point 
method  gave  for  the  unchanged  malic  acid  M  150 — 151,  for  A 
158 — 164,  for  B  190 — 196,  and  for  C  190 — 198°.  Equally  concen¬ 
trated  solutions  of  A,  B,  and  C  required  gradually  decreasing  quantities 
of  barium  hydroxide  for  neutralisation.  These  observations  are  opposed 
to  the  assumption  of  a  new  modification  of  malic  acid,  and  are  well 
accounted  for  by  a  partial  dehydration. 

The  rotation  of  natural  malic  acid  has  also  been  determined  in 
numerous  pure  and  mixed  organic  solvents,  such  as  benzyl  alcohol, 
formic  acid,  phenyl  methyl  ketone,  isobutyl  alcohol,  acetaldehyde,  and 
pyridine.  The  values  obtained  for  [a]D  in  these  solutions  vary  from 
+  4  0°  to  -  30’0o,  and  hence  no  conclusion  can  be  drawn  as  to  the 
characteristic  malic  acid  rotation.  Comparison,  however,  of  the  malic 
acid  ion,  for  which  [a]D  —  14°  to  -  11°,  with  the  malic  acid  esters,  for 
which  [a]D  —  7°  to  —  12°,  makes  it  tolerably  certain  that  [a]B  for  the 
free  malic  acid  molecule  has  a  value  of  about  -  10°.  This  principle 
of  reasoning  is  supported  by  the  rotations  of  Z-mandelic  acid  (with 
laevorotatory  ion  and  esters),  the  tartaric  acids,  the  active  cbloro- 
succinic  acids,  and  others.  The  principle,  if  accepted,  would  point  to 
sarcolactic  acid,  commonly  called  dextrorotatory,  being  really  laevo- 
rotatory.  Similarly,  d-glyceric  acid,  which  yields  a  laevorotatory 
ion  and  laevorotatory  esters,  would  have  to  be  regarded  as  really  laevo¬ 
rotatory. 

Discussion  of  the  causes  of  the  varying  amount  and  direction  of  the 
malic  acid  rotation  is  reserved  for  a  later  paper.  J.  C.  P. 


disulphidethetine  bromide ,  S<C^tt2.  C02H,  obtained  by 


Diethylenedisulphidethetine.  By  Daniel  Stromholm  (Ber., 
1899,  32,  2892 — 2911.  Compare  Abstr.,  1898,  i,  625). — Diethylene - 

'CH2-C 

dh2-ch; 

heating  together  diethylene  disulphide  and  monobromoacetic  acid,  crys¬ 
tallises  in  prisms  melting  at  159° ;  it  is  readily  soluble  in  hot  water, 
but  sparingly  in  cold  water  and  alcohol.  Its  solution  is  acid  and  has 
a  bitter  taste  ;  when  boiled  for  some  time,  the  dissolved  substance 
undergoes  a  partial  dissociation  into  its  generators.  Diethylene¬ 
disulphidethetine,  SIC4Hs!S<^q^^>CO,  produced  by  shaking  the 


bromide  with  silver  oxide,  crystallises  from  water  or  alcohol  in  white 
needles  containing  2H20  ;  it  melts  at  108 — 109°.  It  retains  its  water 
of  crystallisation  very  tenaciously,  and  only  parts  with  it  in  a 
vacuum  desiccator ;  a  portion  of  the  dehydrated  thetine  acts  catalyti- 
cally  on  the  hydrated  substance,  so  that  the  latter,  when  mixed  with 
the  former,  readily  loses  water  even  in  an  ordinary  desiccator.  The 
anhydrous  thetine  forms  lustrous,  white  scales  which  decompose  at 
about  130°.  The  confound  (C6H10O2S2)2,HBr,  obtained  by  mixing 
together  the  thetine  and  its  bromide  in  molecular  proportion, 
separates  in  hard  crystals  and  melts  at  179°.  The  calcium  and 
barium  salts,  (S.'C4H8iSBr0H2,C02)2B,  crystallise  in  leaflets  with 
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5H20  and  4H20  respectively.  Diethylenedisulphidethetine  chloride  re¬ 
sembles  the  bromide  and  melts  and  decomposes  at  167°;  the  calcium 
derivative  crystallises  with  5H20.  Ferric  chloride  gives  a  yellowish- 
brown  precipitate  with  the  thetine,  but  the  product  appears  to  be  a 
mixture.  Diethylenedisulphidethetine  iodide  forms  white  prisms  melt¬ 
ing  at  130° ;  the  barium  derivative  crystallises  with  4H20  ;  the 
hydrogen  sulphate  forms  well-defined  crystals  ;  the  nitrate  crystallises 
in  leaflets  containing  1H20,  which  melt  at  109°  and  the  anhydrous 
compound  melts  at  130°  ;  the  benzenesulphonate , 

S:C4H8:S(0802Ph)*CH2'  co2h, 

forms  well-defined  plates  melting  at  171°;  the  trichloroacetate  melts  at 
91°,  and  its  barium  salt  crystallises  in  prisms  with  5H20,  the  benzoate, 
tartrate,  and  phosphates  could  not  be  obtained  in  a  solid  form  ;  the 
picrate  crystallises  in  tufts  of  yellow  needles  and  melts  at  149°;  the 
fluoride  crystallises  from  a  solution  of  hydrofluoric  acid  with  2H20 ; 
when  heated  to  80°,  it  loses  1H20  ;  the  acetate  crystallises  with  ^H20, 
and  loses  this  water  when  left  in  a  desiccator ;  the  anhydrous  salt 
melts  at  116 — 117°. 

Vinylthioethylenethiogly collie  acid ,  CH^CH'S'CH^CHg’S'CC^H,  is 
obtained  as  an  oil,  together  with  a  solid  polymeride  melting  at  122°, 
by  evaporating  to  dryness  an  alkaline  solution  of  the  thetine  and 
liberating  the  products  by  adding  a  mineral  acid  ;  the  potassium  salts 
and  barium  salts  are  described. 

The  platinichloride ,  PtCl4,SIC4H8!SCl’  CH2*C02H,  is  obtained  as  a 
yellow,  amorphous  precipitate  on  mixing  solutions  of  platinic  chloride 
and  thetine  chloride ;  it  dissolves  in  caustic  soda. 

The  salt}  (SIC4H8ISC1*  CH2*  C02K)2PtCl2,  is  produced  by  evaporating 
nearly  to  dryness  an  aqueous  solution  of  thetine  (2  mols.)  and  potass¬ 
ium  platinosochloride  (1  mol.)  *  the  oily  residue  is  treated  with 
alcohol,  when  a  semicrystalline,  brownish-yellow  mass  separates,  which 
is  pressed  and  dried.  When  allowed  to  remain  for  some  time  in  a 
desiccator,  this  substance  is  converted  into  a  yellow  mass  which  con¬ 
tains  no  potassium ;  the  same  compound,  ^  S I C4H8I  ^  oPt012,  is 

also  formed  by  allowing  the  solution  of  thetine  and  potassium  platinoso¬ 
chloride  to  remain  at  the  ordinary  temperature,  or  by  heating  it  for 
some  time  on  a  water-bath. 

Calcium  thetineplatinichloridef  (C6H10S2O2)2CaPtCl6,  crystallises  with 
2 £H20  ;  the  calcium  thetine  platinosochloride , 

(SC4H8SCl-CH2C02)2Ca,2PtCl2  +  4H20, 
separates  in  aggregates  of  red  crystals. 

Oxy diethylenedisulphidethetine  bromide ,  SO!C4H8!SBr*CH2*  C02H,  is 
prepared  by  heating  an  aqueous  solution  of  diethylenedisulphide¬ 
thetine  bromide  and  bromine  (1  mol.)  on  a  water-bath,  and  then 
concentrating  over  concentrated  sulphuric  acid ;  it  crystallises  in 
plates,  melts  at  158 — 159°,  and  is  readily  soluble  in  water. 

0 xy diethylenedisulphidethetine ,  SOIC4H8IS<^^^>CO  +  H20,  crys¬ 
tallises  in  hard  plates  and  melts  at  133°  \  it  retains  its  water  of  crys¬ 
tallisation  in  a  desiccator.  The  platinichloride  crystallises,  with 
4JH20,  in  rosettes  of  lustrous,  orange  prisms. 
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When  an  excess  of  bromine  is  added  to  an  aqueous  solution  of 
oxydiethylenedisulphidethetine  bromide,  an  unstable  dibromo-deriva- 
tive,  SO!C4H8ISBr’CBr2*  C02H,  is  probably  formed,  and  this,  on  heat¬ 
ing  the  solution,  decomposes  into  carbon  dioxide  and  oxydietliylene- 
disulphidedibromomethylsulphine  bromide ,  SO!C4H8!SBr*CHBr2 ;  this 
crystallises  in  aggregates  of  prisms  or  needles  and  melts  at  135°;  the 
chloride  melts  at  156°  and  yields  a  sparingly  soluble  platinichloride. 
The  nitrate  is,  unlike  the  halogen  salts,  very  soluble. 

Dimethyldibromomethylsulphine  bromide  is  the  final  product  of  the 
action  of  bromine  on  aqueous  solutions  of  dimethylthetine  bromide  ;  it 
crystallises  from  water  in  well-defined,  hexagonal  plates  and  melts  at 
120 — 121°  ;  the  platinichloride  crystallises  in  needles. 

Dimethyldichloromethylsulphine  platinichloride ,  C6H14Cl10S2Pt,  crys¬ 
tallises  in  lustrous  scales.  G.  T.  M. 

History  of  Thioacetaldehydes.  By  Emil  Fromm  ( Ber .,  1899, 
32,  2650 — 2653.  Compare  Klinger,  Abstr.,  1899,  i,  859). — Priority 
as  regards  the  preparation  of  trithioacetaldehydes,  and  also  as  regards 
their  constitution,  is  conceded  to  Klinger,  but  this  author’s  statement 
that  Baumann  and  Fromm  have  brought  forward  no  fresh  evidence  in 
support  of  the  constitution  of  these  compounds  is  incorrect.  The 
formation  of  trisulphones  is  certainly  an  argument  in  favour  of  the 
cyclic  formula. 

Klinger’s  <c  alloergatia  ”  theory  is  criticised.  J.  J.  S. 

Action  of  Nitrosyl  Chloride  on  Organic  Compounds  con¬ 
taining  a  Double  Linking.  By  Wladimir  Ipatieff  ( Chem .  Centr ., 
1899,  ii,  176 — 178  ;  from  J.  Russ .  Chem.  Soc.,  1899,  31,  426 — 441). — 
The  action  of  nitrosyl  chloride  on  compounds  containing  the  group 

or  *CH!CH2  respectively  has  been  investigated. 
In  accordance  with  Wallach’s  results,  compounds  of  the  first  class  were 
found  to  yield  solid  products.  By  adding  fuming  hydrochloric  acid 
drop  by  drop  to  a  cooled  solution  of  S-methyl-AY-amylene  (Abstr.,  1899, 
i,  469)  in  amyl  nitrite  and  allowing  the  mixture  to  remain  24  hours, 
the  mass  solidifies  and  ethylchlorisopropylketoxime ,  CMe2Cl*CEtINOH, 
is  obtained  ;  it  crystallises  from  benzene  or  ethyl  acetate  in  colourless 
prisms,  melts  at  77 — 78°,  and  is  readily  soluble  in  benzene.  Chloro- 
diethylacet  oxime,  CEt2Cl*CMe!NOH,  prepared  by  the  action  of  nitrosyl 
chloride  on  y-ethyl-A^-amylene  crystallises  from  hot  ethyl  acetate  in 
prisms  and  melts  at  57- — 59°.  Chi  or  omethylethylacet  oxime, 

CMeEtCl-CMeiNOH, 

obtained  similarly  from  y-methyl-A^-amylene,  melts  at  66 — 67°.  Since 
diamylene,  like  A^-hexylene,  when  treated  with  nitrosyl  chloride,  does 
not  form  a  solid  product,  it  probably  does  not  contain  the  group  ICT.CT. 
or  ICICH*  (compare  Butlerow,  J.  Russ.  Chem.  Soc.f  9,  76).  The 
A0-hexylene  ( Annalen ,  1865,  135,  141)  contained  a  small  quantity  of 
butylethylene  (Wagner,  Diss.).  Diamylene,  prepared  by  the  action  of 
sulphuric  acid  on  dimethylethylcarbinol,  boils  at  154 — 156°. 

[With  A.  Solonika]. — By  the  action  of  nitrosyl  chloride  on  iso- 
amylene  (y-methyl'Aa-butylene)  prepared  by  Wischnegradski’s  method 
by  the  action  of  an  alcoholic  solution  of  an  alkali  on  fermentation 
amylic  iodide,  only  liquid  products  are  formed. 
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Action  of  nitrosyl  chloride  on  disuhstituted  ethyl  allyl  ethers .  The 
ketonic  alcohol ,  CMe2Cl*C(NOH)*CH2*OEt,  prepared  from  ethyl 
dimethylallyl  ether,  separates  from  ethyl  acetate  in  colourless  crystals 
and  melts  at  79*5 — 80  5°.  Ethyl  diethylallyl  ether  forms  the  com¬ 
pound  CEt2Cl*C(NOH),CH2#OEt,  which  crystallises  in  colourless 
prisms  and  melts  at  88 — '89°.  From  ethyl  methylethylallyl  ether,  the 
compound  CMeEtCl*C(NOH)*CH./OEt  is  obtained ;  it  melts  at 
67—69°. 

Action  of  nitrosyl  chloride  on  disuhstituted  ethyl  allylmalonates.  Ethyl 
dimethylallylmalonate  and  ethyl  diethylallylmalonate  form  the  com¬ 
pounds  CMe201-C(N0H)-CH2-CH(C02Et)2  and 

0Et2Cl-C(N0H)-0H2*CH(C02Et)2 

respectively.  The  former  crystallises  from  benzene  in  prisms  and 
melts  at  85 — 87°;  the  latter  crystallises  from  ethyl  acetate  in  prisms 
and  melts  at  94 — 96°. 

All  the  preceding  compounds,  after  boiling  with  hydrochloric  acid, 
reduce  Fehling’s  solution.  Crystalline  chloroisonitroso-compounds  are 
thus  only  obtained  from  compounds  which  contain  the  group  !C!CH*, 
and  this  also  applies  to  the  terpenes.  The  action  of  nitrosyl  chloride 
is  characteristic  and  requires  little  material.  E.  W.  W. 

Electrolysis  of  Solutions  of  Sucrose.  By  Karl  Ulsch  (Zeit. 
Elektrochem .,  1899,  5,  539 — 541). — Dilute  solutions  of  sucrose  in 
moderately  concentrated  solutions  of  sulphuric  acid,  or  potassium  or 
barium  hydroxide,  are  electrolysed  at  various  temperatures,  using  plat¬ 
inum  electrodes.  With  sulphuric  acid  alone,  it  is  not  possible  to  oxidise 
the  sugar  completely  to  carbon  dioxide,  but  in  presence  of  manganous 
sulphate  the  oxidation  may  reach  98  per  cent.  With  potassium 
hydroxide,  over  96  per  cent,  of  the  theoretical  amount  of  carbon 
dioxide  was  obtained.  With  barium  hydroxide  at  80°,  the  oxidation 
was  fairly  complete  in  about  4  hours,  and  was  very  readily  made 
quantitative  by  acidifying  and  adding  potassium  permanganate,  which 
was  not  the  case  with  the  solutions  in  sulphuric  acid  or  potassium 
hydroxide.  T.  E. 

Methylene-glucose  from  Glucose,  Formaldehyde,  and 
Hydrochloric  Acid  :  A  New  Glucoside.  By  Bernhard  Tollens 
(. Ber 1899,32,  2585 — 2588). — Afe£%£ewe-0fofccose,CH2IC6HloO{3  +  JH20, 
is  obtained  by  allowing  a  mixture  of  dextrose,  40  per  cent,  form¬ 
aldehyde  solution,  and  hydrochloric  and  acetic  acids  to  remain 
for  some  months  with  occasional  shaking ;  it  crystallises  from 
water  in  white  needles  and  becomes  anhydrous  when  dried  at 
100°  ’  it  melts  at  187 — 189°,  sintering  at  179 — 180°.  Methylene- 
glucose  is  dextrorotatory,  [a]D  +9*4°;  it  reduces  Fehling’s  solution, 
one  molecule  requiring  1^  atoms  of  oxygen,  whilst  one  molecule  of 
dextrose  requires  2^  atoms ;  unlike  dextrose,  it  is  not  fermentable. 
The  molecular  weight  was  confirmed  by  cryoscopic  determinations. 
The  osazone  separates  from  dilute  alcohol  as  a  pale  yellow  powder,  and 
melts  at  164 — 167°,  sintering  at  150 — 160°.  G.  T.  M. 

Stereochemistry  of  Nitrogen.  By  J.  Achille  Le  Bel  ( Compt . 
rend.,  1899,  129,  548 — 550). — The  fact  that  Marckwald  (Abstr.,  1899,  i, 
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326)  has  been  unable  to  confirm  the  author’s  preparation  of  an  optic 
ally  active  substance  by  the  action  of  moulds  on  the  salts  of  methyl- 
ethylpropylisobutylammoniuin  is  attributed  to  neglect  of  various  pre¬ 
cautions  to  be  observed  in  the  preparation  of  this  base  and  culture  of 
the  mould  in  it ;  full  details  of  these  are  given  in  the  paper.  Repeated 
experiments  have  shown  the  correctness  of  the  views  put  forward  by 
the  author  in  1890  and  1891.  N.  L. 


Attempts  to  prepare  a  Diaminovaleric  Acid.  By  Oskar 
Emmerling  (Ber.,  1899,  32,  2682 — 2685). — When  yS-Dibro  mo  valeric 
acid  (Messerschmidt,  Abstr.,  1882,  35)  was  heated  with  concentrated 
ammonia  in  a  sealed  tube  during  6  hours  at  100°,  and  the  ammonium 
salt  formed  converted  into  a  lead  salt  which  was  then  decomposed  with 
hydrogen  sulphide,  the  product  obtained  was  not  yS  diaminovaleric 


acid,  but  3-hydroxy  piperidone,  OH*CH<^q^2#  ^g2^>CO,  the  lactam  of 

S-amino-y-hydroxy valeric  acid  ;  it  separates  from  alcohol  in  well-formed, 
glistening,  monoclinic  crystals  \a  :  c—  1*1598  : 1  ;  /2=114°],  melts  at 
145°,  has  a  slight  sweet  taste,  and  dissolves  readily  in  water  or  alcohol ; 
it  does  not  combine  with  acids  and  is  not  acted  on  by  nitrous  acid. 

Barium  S- amino-y-hydroxy valerate  is  a  white,  hygroscopic  powder ; 
the  acid  could  not  be  isolated  from  it,  hydroxypiperidone  being  at  once 
reproduced.  T.  M.  L. 


Disulphones.  II.  Aminosulphonal  and  its  Derivatives  and 
Homologues.  By  Theodor  Posner  and  Johannes  Fahrenhorst  ( Ber ., 
1899,  32,2749 — 2769.  Compare  also  Abstr.,  1899,  i,  604). — fi-Diethyl- 
disulphonepi'opylcarbamide,  NH^CChNH’CHg*  CMe(S02Et)2,  prepared 
by  the  action  of  potassium  cyanate  on  aminosulphonal  hydrochloride, 
crystallises  from  hot  water  in  small,  white  tablets  melting  at 
224 — 225°,  and  is  readily  soluble  in  hot  water,  hot  alcohol,  or  acetic  acid. 
f3-Diethyldisulphonepropylthiocarbamide, 

NH2*CS’NH*0H2*CMe(S02Et)2, 

forms  white  tablets  melting  at  201°,  and  resembles  the  foregoing 
compound  in  solubility. 

J$is-/3-diethyldi8ulphonepropylthiocarbamide,C&[NH.'CH2*CNLe($02Et)2]2, 
crystallises  from  water  in  felted,  microscopic  needles,  or  from 
alcohol  in  small,  quadratic  tablets,  and  melts  at  159 — 161°.  It  is 
readily  soluble  in  chloroform,  acetic  acid,  or  hot  alcohol. 
Phenyl-fi-dietkyldisulphonepropylthiocarbamide, 

NHPh-CS-NH-CH2*CMe(S02Et)2, 

crystallises  from  dilute  alcohol  in  slender  needles  melting  at 
173 — 174°,  and  dissolves  readily  in  acetic  acid,  chloroform,  hot 
alcohol,  and  hot  benzene. 

Benzoylaminosulphonal  (j ft-diethylsulphonebenzamide ), 

C0Ph-NH*CH2-CMe(S02Et)2, 

separates  from  hot  water  as  an  oil,  which  becomes  crystalline  when 
rubbed ;  it  forms  four-sided  tablets  with  truncated  angles,  softens  at 
96°,  and  melts  at  98 — 100°.  It  dissolves  readily  in  most  of  the  usual 
media  with  the  exception  of  water. 

y -Chloro-ft-diethothiobutane  (methyl  a-chloroethylketone  ethylmercaptole ), 
CHMeCl*CMe(SEt)2,  is  prepared  by  leading  hydrogen  chloride  into  a 
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cooled  mixture  of  methyl  chloroethyl  ketone  and  ethyl  mercaptan  in 
mol.  proportion  ;  on  treatment  with  potassium  permanganate,  it  yields 
methyl- a  chlorethylket onediethy l sul phone,  CHMeCl*CMe(S02Et)2,  which 
forms  small  needles,  melts  at  70 — 71°,  and  dissolves  readily  in  alcohol, 
chloroform,  and  acetic  acid  ;  like  methyl  a-chlorethyl  ketone,  it  does 
not  condense  with  potassium  phthalimide. 

Chlorodiethylketonediethylsulphone,  CHMeCl*CEt(S02Et)2,  prepared 
in  similar  manner,  forms  a  white  mass,  and  melts  at  47 — -49°. 


^co 

Phthciliminoacetoneamylmercaptgle,  C6H4<^QQ^>N*CH0#CMe(S*C5H11)2, 


obtained  when  a  mixture  of  acetonylphthalimide  and  amyl  mercap¬ 
tan  dissolved  in  acetic  acid  is  saturated  with  hydrogen  chloride, 
crystallises  in  long  needles,  melts  at  43 — 44°,  and  dissolves  readily  in 
most  of  the  ordinary  media  with  the  exception  of  water  and  cold 
alcohol.  Phthaliminoacetonedicimylsulphone , 

C6H4<jg>N-  CH2-CMe(S02-C5Hn)2> 

formed  when  the  mercaptole  is  oxidised  with  potassium  permanganate, 
crystallises  from  dilute  alcohol  in  slender  needles  melting  at  135c, 
and  dissolves  readily  in  chloroform,  benzene,  carbon  tetrachloride,  or 
acetone.  When  this  substance  is  heated  with  strong  potassium 
hydroxide  solution,  potassium  diamylsulphoneacetonephthalamate , 
c21h32o7ns2k,  is  obtained  in  beautiful,  white  needles,  which 
soften  when  heated,  and  melt  at  151 — 152° ;  the  free  acid, 
CMe(S02-C5Hu)2-CH2-NH*C0-C6H4-C02H,  is  readily  soluble  in 
alcohol,  ether,  or  chloroform,  and  melts  indefinitely  at  65 — 70°; 
the  ammonium ,  barium ,  lead ,  cadmium ,  and  silver  salts  were  obtained. 

Jm'i?ioac^o?rec?mm^sw^>/io?ie,NH2,CH2,CMe(S09,C5H11)2,crystallises 
from  dilute  alcohol  as  a  white  mass  consisting  of  slender  needles, 
softens  at  80°,  melts  at  104 — 106°,  and  dissolves  readily  in  all  the 
ordinary  solvents  excepting  water.  The  hydrochloride  forms  slender, 
white  needles,  sinters  at  77°,  and  melts  at  85 — 88°;  th e  platinichloride, 
(C13H2904NS2)2,H2PtCJ6,  crystallises  from  dilute  hydrochloric  acid  in 
yellow  needles,  and  melts  and  decomposes  at  219 — 220°. 
fl-Diamylsulphonepropylcarbamide , 

NH2*C0*NH’CH2*CMe*C(S02*C5H-L1)2, 
crystallises  from  dilute  alcohol  in  microscopic  needles  melting  at 
215 — 216°.  p-Diamylsulphonepropylthiocarbamide , 

NH2‘CS-NH-CH2-CMe(S02-C5Hu)2, 
forms  slender  needles,  sinters  at  144°,  and  melts  at  148 — 149°;  it 
dissolves  readily  in  most  media,  but  is  sparingly  soluble  in  water 
and  light  petroleum. 

Bis-/2- diamyl  sulphonepropylthiocarbamide, 

CS[NH-CH2-CMe(S02-05Hn)2]2, 

melts  at  125 — 126°.  Phenyl- p-diamylsulphonepropylthiocarbamide, 
NHPh*CS,NH,CH2*CMe(S02*C5H11)2,  separates  from  dilute  alcohol 
in  slender  needles  and  melts  at  154°. 
Phthaliminoacetonebenzylmercaptole, 

C0H4<^Q>N-CH2-CMe(S*CH2Ph)2, 

separates  from  benzene  in  compact,  opaque  crystals  melting  at 
VOL.  LXXVIII.  i.  c 
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137 — 138°.  It  is  readily  soluble  in  water  or  chloroform,  and  in  hot 
benzene,  alcohol,  or  carbon  tetrachloride.  Phthaliminoacetonedibenzyl- 
sulphone ,  C6H4!C202IN*CH2*CMe(S02’CH2Ph)2,  crystallises  from  glacial 
acetic  acid  in  slender  needles  melting  at  244 — 245°,  is  sparingly 
soluble  in  most  media,  but  somewhat  readily  soluble  in  hot  glacial 
acetic  acid,  and  readily  in  chloroform.  When  the  sulphone  is  hydro¬ 
lysed  by  hydrochloric  acid,  only  a  small  quantity  of  a  sulphur  base  is 
produced,  and  a  complete  breaking  down  appears  to  take  place  ;  if, 
however,  it  is  heated  for  a  short  time  with  strong  potassium  hydr¬ 
oxide  solution,  and  the  liquid  is  then  poured  into  water,  a  white 
precipitate  is  produced  and  a  potassium  salt  remains  in  solution  ;  the 
precipitate  consists  for  the  most  part  of  unaltered  sulphone,  contain¬ 
ing  a  small  quantity  of  another  substance,  which  may  be  separated 
by  crystallisation  from  alcohol,  and  forms  bundles  of  white  crystals 
melting  indefinitely  at  85°.  The  filtrate  from  the  insoluble  matter, 
on  addition  of  hydrochloric  acid,  gave  a  white,  slimy  precipitate  and 
evolved  sulphur  dioxide.  The  precipitated  acid,  doubtless  fi-benzyl- 
sulpho  necdlylpht  hcdcimic  acid,  C  H2Ph •  S02 •  C  Me !  CH *  NH *  CO •  C6H4*  C02H, 
produced  from  the  sulphone  by  elimination  of  benzenesulphinic  acid 
(compare  Autenrieth,  Abstr.,  1891,  203  and  204),  crystallised  from 
dilute  alcohol  in  slender,  white  needles  melting  at  193 — 194°,  and 
dissolved  in  hot  water,  alcohol,  or  acetic  acid. 

f3- Benzyl cdlylamine,  NH2*CH2*C(CH2Ph)  I CH2,  is  obtained  by 
hydrolysing  /3-benzylsuphoneallylphthatamic  acid  with  hydrochloric 
acid  ;  it  gives  the  isonitrile  reaction,  and  decolorises  a  solution  of 
bromine  in  chloroform ;  it  has  a  basic  odour  and  forms  slender  needles 
melting  at  84 — 85°.  The  hydrochloride  separates  from  absolute 
alcohol  in  glistening,  felted  needles  melting  at  195 — -200°.  The 
platinichloride ,  (C10H13N)2,H2PtCl6,  forms  granular  crystals  which 
darken  at  200°  and  melt  and  decompose  rapidly  at  211 — 214°. 

Phthaliminoacetonephenylmercaptole ,  C6H4.*C202IN*CH2'CMe(SPh)2, 
crystallises  from  benzene  or  dilute  alcohol  in  slender,  white  needles 
melting  at  164 — 165°,  is  readily  soluble  in  most  organic  solvents, 
but  sparingly  so  in  water  or  light  petroleum.  Phthaliminoacetonedi - 
phenylsulphone  crystallises  from  very  dilute  acetic  acid  in  slender 
needlesmelting  at  237 — 238°,  is  readily  soluble  in  chloroform,  hot  acetic 
acid,  or  benzene,  sparingly  so  in  most  other  common  media.  When 
heated  with  strong  hydrochloric  acid  at  180 — 190°,  it  yields  a  small 
quantity  of  aminoacetonedipheny l sulphone,  but  is  for  the  most  part- 
broken  up  into  ethylidenediphenylsuphone  and  phthalic  acid  ;  the 
pilatinichloride  of  the  amino-base,  [NH2*CH2*CMe(S02Ph)]2,H2PtCl6, 
crystallises  in  orange-yellow  needles,  sinters  at  135°,  becomes  trans¬ 
parent  without  liquefying  at  150°,  and  decomposes  at  higher  tempera¬ 
tures.  A.  L. 

Cyclic  Compounds.  Behaviour  of  Cyclic  Compounds  at 
Low  Temperatures.  By  Wladimir  B.  Markownikoff  ( Cliem . 
Cent r.,  1899  ii,  19;  from  J.  Russ.  Ghem.  8oc.,  1899,  31,  356 — 358). — 
Naphthenes  and  their  derivatives  may  be  purified  by  fractional 
freezing,  the  melting  point  being  an  indication  of  the  degree  of  purity. 
When  hexanaphthene,  prepared  from  naphtha,  was  cooled  by  means  of 
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liquid  carbon  dioxide,  it  solidified  at  —  46°,  but  after  it  had  been 
separated  three  times  by  this  means,  it  was  found  to  solidify  at 
-11°.  Hexanaphtheneketone,  C6H10O,  solidifies  at  —-45°  and  nitro- 
hexanaphthene  at  -  34°.  E.  W.  W. 

Action  of  Zinc  Methyl  and  Zinc  Ethyl  on  Chlorohexa- 
naphthene.  By  N.  Kursanoff  ( Ber .,  1899,  32,  2972 — 2974). — 
When  chloronaphtkene,  C6HUC1,  is  warmed  with  zinc  methyl,  some 
methane  is  evolved,  small  quantities  only  of  unsaturated  compounds  are 
formed,  and  methylnaplithene  (methylcyclohexcine),  C6HnMe,  is  ob¬ 
tained  in  amount  equal  to  25  per  cent,  of  the  theoretical ;  this  boils 
at  101 — 102°  under  752  mm.  pressure,  has  the  sp.  gr,  0*7804  at  0°/0°, 
0*7641  at  20°/0°,  and  is  converted  by  bromine,  in  the  presence  of 
aluminium  bromide,  into  pentabromotoluene,  C6MeBr6. 

From  chloro-(or  iodo-)naphthene  and  zinc  ethyl,  ethane,  ethylene, 
naphthylene,  C6H10,  and  ethylnaphtkene  ( ethylcyclohexane ),  C6H11Et,  are 
obtained,  the  last  in  30  per  cent,  yield  ;  also  a  mixture  of  paraffins, 
from  which  one,  boiling  at  242 — 243°  under  755  mm.  pressure,  was 
isolated.  Ethylnaphthene  boils  at  132 — 133°  under  755  mm.  pressure, 
and  has  the  sp.  gr.  0*7913  at  0°/0°,  07772-  at  20°/0°.  C.  F.  B. 

Action  of  Bromine  on  Chlorobenzenes  in  Presence  of 
Aluminium  Chloride.  By  A.  Mouneyrat  and  Ch.  Pouret  ( Compt . 
rend.,  1899,  129,  605 — 607). — The  action  of  bromine  on  chloro- 
derivatives  in  presence  of  aluminium  chloride  seems  to  be  a  general 
method  for  the  preparation  of  chlorobromo-derivatives  of  cyclic  hydro¬ 
carbons,  all  the  hydrogen  being  displaced.  For  example,  chloro¬ 
benzene,  p-dichlorobenzene,  1:2:  4-trichlorobenzene,  and  1  :  2  :  4  :  5- 
tetrachlorobenzene  yield  chlorobromo-derivatives  which  sublime  readily 
in  beautiful  needles  and  have  the  following  melting  points;  C6Br501, 
299 — 300° ;  C6Br4Cl2  [Cl2  —  1  :  2],  258— 259°  •  [Cl2  =  l  :  4],  278— 278*5°; 
C6Br3Cls  [Cl3  =  l  :  2  :  4],  260— 261°;  C6Br2Cl4  [014=  1:2:4:  5], 
246—246*5°. 

With  a  suitable  proportion  of  bromine,  this  reaction  affords  an  easy 
method  for  the  preparation  of  y?-chlorobromobenzene  from  chloro¬ 
benzene.  C.  H.  B. 

Electrolytic  Modification  of  Sandmeyer’s  and  Cattermann’s 
Reactions.  By  Emtl  Yotocek  and  E.  Zenisek  (Zeit.  Elektrochem ., 
1899,  5,  485 — 486). — Aniline,  30  per  cent,  hydrochloric  acid,  and 
sodium  nitrite  are  mixed  in  the  usual  way  ;  crystallised  cupric  chloride 
is  then  added  and  the  solution  electrolysed,  a  spiral  of  thick  copper 
wire  being  used  as  anode,  and  a  cylinder  of  sheet  copper  as  cathode.  The 
current  density  was  2*1  amperes  per  sq.  dcm.,  and  the  E.M.F.  10  volts. 
When  the  current  is  passed,  nitrogen  is  given  off  and  an  oil  rises  to 
the  surface ;  the  current  is  stopped  when  nitrogen  ceases  to  be 
evolved.  The  yield  of  chlorobenzene  was  64  per  cent,  of  the  theoreti¬ 
cal  amount.  Some  azobenzene  and  phenol  are  also  formed. 
Bromobenzene,  p-chloro-  and  o-chloro-toluene,  and  /3-chloronaphthalene 
were  made  in  a  similar  way,  the  yields  being  usually  better 
than  those  obtained  by  the  use  of  finely  divided  copper.  T.  E. 

c  2 
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Reduction  of  Nitrobenzene  with  Sodium.  By  Julius  Schmidt 
(. Ber.y  1899,  32,  2911 — 2919). — Contrary  to  the  statement  of  Hofmann 
and  Geyger,  sodium  acts  on  nitrobenzene  in  ethereal  solution  at  the 
ordinary  temperature ;  when  such  a  mixture  is  allowed  to  remain  for 
2  or  3  months  with  occasional  shaking,  it  is  found  that  all  the  sodium 
disappears  and  that  a  mixture  of  sodium  oxide  and  disodiumphenyl- 
hydroxylamine,  NPhNa*ONa  or  0!NPhNa2,  is  produced.  This  result 
is  obtained  more  rapidly  by  carrying  out  the  action  in  boiling  toluene  ; 
in  both  cases,  excess  of  nitrobenzene  must  be  employed,  and  it  is  found 
that  4  atoms  of  sodium  act  on  one  molecule  of  the  nitro-com pound 
(compare  Lob,  Abstr.,  1897,  i,  463).  Phenyl  hydroxy  lamine  is  obtained 
from  the  disodium  compound  by  adding  an  ethereal  suspension  of  this 
substance  to  cold  normal  hydrochloric  acid.  The  mixture  of  disodium- 
phenylhydroxylamine  and  sodium  oxide  is  extremely  unstable,  and 
when  exposed  to  air  in  thick  layers  it  ignites  spontaneously  with 
explosive  violence.  When  air  is  passed  through  a  well  cooled  ethereal 
suspension  of  the  product,  sodium  o-nitrophenoxide  is  produced,  the 
yield  being  50  per  cent,  of  the  theoretical  ;  when  a  dilute  solution  of 
chromic  acid  is  employed  as  the  oxidising  agent,  nitrosobenzene  is 
obtained,  the  yield  in  this  case  being  70  per  cent.  Ferric  chloride, 
mercuric  chloride,  bleaching  powder,  and  nitrous  acid  also 
oxidise  the  disodium  compound  to  nitrosobenzene,  whilst  iodine 
converts  it  into  nitrosobenzene  and  nitrobenzene.  G.  T.  M. 


Action  of  Sodium  on  ^-Nitro  toluene.  By  Julius  Schmidt 
(Ber.y  1899,  32,  2919 — 2920.  Compare  preceding  abstract). — When  an 
ethereal  solution  of  ^-nitrotoluene  is  shaken  up  with  sodium,  p-zzoxy- 
toluene,  ^-azotoluene,  and  a  dark  brown,  spontaneously  inflammable 
sodium  derivative  are  produced.  When  treated  with  hydrochloric 
acid,  the  sodium  compound  yields  a  red,  amorphous  substance,  which  is 


jj  *CH 

probably  identical  with  the  azoxydihydrostilbene,  0<T  f  6  4  i  2 

J  N-C6H4-CHa’ 

investigated  by  Bender  and  Schultz  (Abstr.,  1887,  268).  G.  T.  M. 

Electrolytic  Reduction  of  m-Nitrotoluene.  By  Albert  Rohde 
(Zeit.  Elektrochem.,  1899,  5,  322 — 324). — m-Nitrotoluene  is  very 
readily  reduced  by  the  method  described  by  Elbs  and  Kopp  (Abstr., 
1899,  i,  270).  The  yield  of  m-azotoluene  is  91  per  cent,  of  the 
theoretical  amount.  Further  reduction  gives  m-hydrazotoluene ;  this 
could  not  be  obtained  in  the  crystalline  state,  but  was  practically 
pure,  for  when  converted  into  m-dimethylbenzidine,  traces  only  of 
m-azotoluene  were  left.  T.  E. 


Phenylacetylene,  its  Salts,  and  Halogen  Substitution 
Derivatives.  By  John  Ulric  Nef  ( Annalen ,  1899,  308,  264 — 328. 
Compare  Abstr.,  1898,  i,  102). — Several  methods  of  preparing 
phenylacetylene  are  known,  but  the  most  economical  consists  in  heat¬ 
ing  w-bromostyrene  or  crude  a-chlorostyrene  with  caustic  potash 
(3  mols.)  and  a  small  proportion  of  alcohol.  During  the  operation, 
phenylvinyl  ethyl  ether,  CHPhICH*OEt,  is  produced  ;  it  boils  at  115° 
under  24  mm.  pressure,  and  is  formed  when  phenylacetylene  is  heated 
with  alcoholic  potash. 

a-Bromostyrene,  CPhBi\CH2,  prepared  by  passing  dried  hydrogen 
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bromide  into  a  solution  of  phenylacetylene  in  glacial  acetic  acid,  has  a 
sp.  gr.  1*38  at  21°,  and  boils  at  86— 87°  under  14  mm.  pressure;  it  is 
indifferent  towards  sodium  suspended  in  ether,  but  alcoholic  sodium 
ethoxide  regenerates  phenylacetylene. 

'  w-Bromostyrene,  CHPhlCHBr,  obtained  when  the  dibromide  of 
cinnamic  acid  is  heated  with  a  10  per  cent,  solution  of  sodium  carbon¬ 
ate,  has  a  sp.  gr.  l’39at  24*8°,  and  boils  at  108°  and  122°  under 
pressures  of  20  mm.  and  36  mm.  respectively  ;  sodium  wire,  suspended 
in  an  ethereal  solution  of  w-bromostyrene,  rapidly  converts  it  into  the 
sodium  derivative  of  phenylacetylene. 

ato-Dibromostyrene,  CBrPhICHBr,  prepared  from  phenylacetylene 
and  bromine  in  ice-cold  chloroform,  boils  at  132 — 135°  under  15  mm. 
pressure  ;  zinc  dust  acts  vigorously  on  an  alcoholic  solution,  regenera¬ 
ting  phenylacetylene. 

The  sodium  derivative  of  phenylacetylene  is  a  very  active  substance, 
resembling  zinc  ethyl  in  the  readiness  with  which  it  becomes  added 
to  carbonyl  compounds;  it  is  produced  by  the  action  of  sodium  on  an 
ethereal  solution  of  the  hydrocarbon. 

Benzoylphenylacetylene ,  CPh:OCOPh,  obtained  on  adding  benzoyl 
chloride  to  the  sodium  derivative  of  phenylacetylene  suspended  in 
dried  ether,  crystallises  from  light  petroleum  in  colourless  plates 
melting  at  49 — 50°,  and  boils  at  190 — 200°  under  15  mm.  pressure; 
the  diiodide  melts  at  148 — 150°.  Concentrated  sulphuric  acid  con¬ 
verts  benzoylphenylacetylene  into  a-hydroxybenzylideneaeetophenone, 
originally  known  as  dibenzoylmethane  (compare  J.  Wislicenus,  this 
vol.,  i,  37).  Acetylphenylacetylene ,  CPhiC’COMe,  prepared  from 
acetyl  chloride  and  the  sodium  derivative  of  phenylacetylene,  boils 
at  122 — 128°  under  12  mm.  pressure;  concentrated  sulphuric  acid 
converts  it  into  benzoylacetone,  and  ethereal  iodine  gives  rise  to  the 
diiodide ,  which  melts  at  102°.  Ethyl  chlorocarbonate  acts  on  the 
sodium  derivative  of  phenylacetylene,  forming  ethyl  propiolate. 

Acetophenonephenylacetylene,  CPh:OCMePh*OH,  produced  when 
acetophenone  is  added  to  ether  in  which  the  sodium  derivative  of 
phenylacetylene  is  suspended,  crystallises  from  petroleum  in  colourless 
needles  and  melts  at  77°,  boiling  at  190 — 198°  under  18  mm.  pressure. 
Benzophenonephenylacetylene ,  CPh:OCPh2*OH,  crystallises  from  a  mix¬ 
ture  of  benzene  and  petroleum,  and  melts  at  82°. 

Dibenzoxystilbene  (isobenzil),  C2Ph2(OBz)2,  prepared  by  the  action 
of  benzoyl  chloride  or  benzoic  anhydride  on  the  sodium  derivative  of 
benzil,  separates  from  ether  in  colourless,  hemimorphic,  monoclinic 
crystals  [a:  b  :  c  =  0*9682  : 1  :  0  8049  ;  /5=100°  34*5'].  It  melts  at 
159°.  Diacetoxystilbene ,  C2Ph2(OAc)2,  separates  from  ether  in  colour¬ 
less,  monoclinic  crystals,  and  melts  at  118°  [a  :  b  :  c  =  2’828  :  1  :  3 ‘242  ; 
/5  =  93°  4'].  It  appears  to  be  identical  with  the  /5-acetyl  derivative  of 
stilbenediol,  described  by  Thiele  (Abstr.,  1899,  i,  609).  Benzoylbenz- 
hydrolf  COPh’CPh^OH,  obtained  from  benzil,  bromobenzene,  and 
sodium  melts  at  83° ;  alcoholic  potash  resolves  it  into  benzhydrol  and 
benzoic  acid,  and  its  production  is  analogous  to  the  formation  of  tri- 
phenylcarbinol  from  carbon  monoxide,  bromobenzene,  and  sodium 
(Frey,  Abstr.,  1896,  i,  99). 

In  view  of  the  properties  currently  ascribed  to  iodophenylacetylene, 
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the  author  has  expressed  the  opinion  ( loc .  cit.)  that  the  substance 
belongs  to  the  acetylidene  series  ;  closer  examination,  however,  has 
brought  to  light  its  true  character  as  an  acetylene  derivative,  CPfcwCI. 
It  is  most  conveniently  prepared  by  the  action  of  iodine  on  the  silver 
or  sodium  derivative  of  phenylacetylene,  and  forms  a  colourless  oil 
having  a  sweet  odour;  it  boils  at  117°  under  15  mm.  pressure,  and 
has  a  sp.  gr.  1*75  at  23°.  A  mixture  of  concentrated  sulphuric  acid 
with  glacial  acetic  acid  converts  it  into  iodoacetophenone.  The  com¬ 
pound  C12Hg02I,  obtained  by  heating  iodophenylacetylene  with  silver 
acetate  and  glacial  acetic  acid,  boils  at  170°  under  20  mm.  pressure  ; 
concentrated  sulphuric  acid  converts  it  into  iodoacetophenone.  The 
mercury  derivative  of  phenylacetylene,  Hg(C2Ph)2,  produced  on  heating 
iodophenylacetylene  with  mercury,  crystallises  from  petroleum  in 
colourless  leaflets  and  melts  at  1 25° ;  it  is  also  formed  on  adding  an 
alcoholic  solution  of  phenylacetylene  to  an  aqueous  mixture  of  potass¬ 
ium  iodide  and  mercuric  chloride  to  which  caustic  soda  has  been 
added. 

Iodophenylacetyleneaniline ,  CPh:C*IH*NHPh,  prepared  from  iodo¬ 
phenylacetylene  and  aniline,  crystallises  from  petroleum  in  flat, 
colourless  needles  and  melts  at  44 — 46°  ;  when  treated  in  ethereal 
solution  with  iodine,  triiodostyrene  and  aniline  are  produced,  whilst 
acetic  anhydride  gives  rise  to  acetanilide  and  iodophenylacetylene. 
Zinc  dust  in  alcohol  converts  iodophenylacetyleneaniline  into  aniline 
and  phenylacetylene ;  when  the  substance  is  heated  with  ether  at  100° 
during  3  hours,  phenylacetylene  and  jo-iodoaniline  are  formed.  The 
production  of  iodophenylacetyleneaniline  in  the  manner  indicated  is 
probably  the  first  instance  of  a  halogen  atom  becoming  tervalent  by 
direct  addition  of  an  amine,  and  it  explains  the  fact  that  iodocyanogen 
and  aniline  yield  hydrogen  cyanide  and  ^-iodoaniline. 

When  iodophenylacetylene  and  ethyl  malonate  (2  mols.)  are  heated 
with  alcoholic  sodium  ethoxide  (1  mol.),  phenylacetylene  and  ethyl 
ethanetetracarboxylate  are  produced ;  the  former  is  the  sole  product 
on  heating  the  iodo-compound  with  alcoholic  sodium  ethoxide,  potash, 
or  potassium  cyanide.  Ethyl  malonate  in  presence  of  zinc  dust 
appears  to  yield  ethyl  styrenemalonate,  0HPh!CH>CH(C02Et)2,  and 
ethyl  phenylacetylenemalonate,  CPh:OCH(C02Et)2.  Numerous  un¬ 
successful  attempts  have  been  made  to  convert  iodophenylacetylene 
into  tetralkylammonium  iodides,  CPh:ONB3I,  by  means  of  tertiary 
amines  ;  experiments  have  also  been  carried  on  with  iodoallylene, 
CMeiCI,  a  colourless,  non-toxic  oil,  which  boils  at  109 — 110°,  has  a 
sp.  gr.  2*08  at  22°,  and  is  devoid  of  the  disagreeable  odour  of  acetyl¬ 
idene  compounds. 

cl )-Dibromostyrene,  CHPh!CBr2,  prepared  by  the  action  of  alcoholic 
potash  on  w-bromostyrene  dibromide,  boils  at  135 — 136°  under 
17  mm.  pressure,  and  has  a  sp.  gr.  1*819  at  22°;  when  the  vapour  is 
passed  over  heated  copper,  phenylacetylene  is  produced,  but  phenyl- 
acetylidene  is  not  formed. 

Bromophenylacetylene,  CPhiCBr,  obtained  from  co-dibromostyrene 
or  from  phenylacetylene  dibromide  by  means  of  alcoholic  potash  and 
by  heating  the  silver  dibromocinnamates,  is  a  colourless,  non-toxic 
oil  having  a  swreet  odour  ;  it  boils  at  96°  under  15  mm.  pressure,  and 
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has  a  sp.  gr.  1*456  at  24*2°.  Concentrated  sulphuric  acid  converts 
it  into  bromoacetophenone,  whilst  sodium  in  ether  gives  rise  to  phenyl- 
acetylene  ;  caustic  potash  dissolved  in  methyl  or  ethyl  alcohol,  and 
sodium  ethoxide  dissolved  in  alcohol,  resolves  bromophenylacetylene 
into  phenylacetylene  and  phenylacetic  acid.  In  general  behaviour, 
bromophenylacetylene  resembles  the  iodo-derivative  ;  the  diiodide , 
CIPhICBrI,  crystallises  from  petroleum  in  transparent,  yellow  plates, 
and  melts  at  65 — 66°. 

Chlorophenylacetylene ,  CPh:CCl,  prepared  from  dichlorostyrene  and 
alcoholic  potash  (compare  Biltz,  Abstr.,  1897,  i,  573),  boils  at  74° 
under  14  mm.  pressure,  and  has  a  sweet,  agreeable  odour  ;  phenyl- 
chlorovinyl  ethyl  ether ,  CHPh!CCl*OEt,  is  a  bye-product  boiling  at 
129 — -130°  under  19  mm.  pressure,  and  yields  phenylacetic  acid  under 
the  influence  of  alcoholic  potash.  When  chlorophenylacetylene  is 
heated  with  alcoholic  potash  at  110 — 130°  during  5  hours,  phenyl¬ 
acetic  acid  is  produced  along  with  an  oil  which  boils  at  142 — 145° 
under  12  mm.  pressure,  and  probably  consists  of  chlorophenylacetylene 
dialcoholate ,  CH2Ph*CCl(OEt)2 ;  this  is  a  fresh  instance  of  the  resem¬ 
blance  between  the  cyanohalogens  and  the  halogen  derivatives  of 


phenylacetylene. 

.C(0H):C*C02Et 

Triethyl  a-naphthol-2'Carboxy-Z-malonate,Q^£^Qj^ - C*CH(CO  Et).  * 

prepared  by  the  action  of  alcoholic  sodium  ethoxide  on  chlorophenyl¬ 
acetylene  and  ethylic  malonate,  crystallises  from  alcohol  in  colourless 
needles  and  melts  at  88 — 89°  ;  ferric  chloride  develops  a  greenish- 
blue  coloration,  and  phenyldiazonium  chloride  yields  a  yellow  azo¬ 
derivative.  Hydrolysis,  followed  by  elimination  of  carbon  dioxide, 
gives  rise  to  1  :  3-hydroxymethylnaphthalene. 

Metallic  copper  and  silver  act  on  perbromoethylene  at  high  tem¬ 
peratures,  but  the  sole  products  are  carbon  and  the  metallic  bromides  ; 
zinc  dust  and  alcohol  yield  acetylene  and  bromoacetylidene.  Fuming 
nitric  acid  oxidises  perbromoethylene  to  tribromoacetic  acid.  Alcoholic 
potash  converts  dibromoethylene,  CBr2ICH2,  into  bromoacetylidene. 
Iodopropiolic  acid  and  its  salts  are  readily  changed  into  di- 
iodoacetylidene  and  acetylene,  the  odour  of  the  former  becoming 
perceptible  when  the  acid  is  recrystallised  or  fused,  and  when  aqueous 
solutions  of  the  salts  are  heated  at  60 — 90°.  Silver  iodopropiolate 
decomposes  spontaneously  at  the  ordinary  temperature,  yielding  di- 
iodoacetylidene,  carbon  dioxide,  and  the  silver  derivative  of  acetylene. 

When  bromine  acts  on  an  aqueous  solution  of  iodopropiolic  acid, 
15  per  cent,  of  the  theoretical  amount  of  carbon  dioxide  is  produced, 
along  with  tribromoacrylic  acid,  the  dibromide  of  iodopropiolic  acid, 
tribromoiodoethylene,  CBr2ICBrI,  dibromodiiodoethylene,  and  tetra- 
bromoethylene  (compare  Homolka  and  Stolz,  Abstr.,  1885,  1198). 

M.  O.  F. 


Naphtha  Tar.  By  Nicolat  N.  Ljubavin  [with  Beswjakoff, 
Rudenko  and  Arefeeff]  ( Chem .  Centr .,  1899,  ii,  118;  from  J.Russ. 
Chem.  Soc.y  1899,  31,  358 — 364). — The  tar,  which  is  obtained  from  the 
naphtha  residues  in  the  manufacture  of  illuminating  gas,  yields  a 
fraction  boiling  at  235 — 245°  which  contains,  not  only  benzene, 


24 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


naphthalene,  and  anthracene,  but  also  /?-methylnaphthalene.  From 
the  fraction  boiling  at  240 — 250°,  after  removing  the  crystals 
formed  on  cooling,  a-methylnaphthalene  was  isolated.  The  volatile 
acids  and  phenols  are  not  present  in  sufficient  quantity  in  the  tar  to 
allow  of  isolation.  Organic  bases  were  obtained  from  the  fractions 
boiling  between  215°  and  256°  (compare  Ljetni,  J.  Russ.  Chem.  Soc ., 
6,  I,  274  ;  9, 1,  269  ;  10,  I,  237.  Dingl .  Pol .  239,  72  ;  Rudneeff, 

JDingl.  Pol.  /.,  239,  72  ;  Nikiforoff,  Chem.  Zeit 1896,  8). 

E.  W.  W, 

Conversion  of  1  :8  and  1 : 5-Dinitronaphthalenes  into  Nitro- 
nitrosonaphthols.  By  Carl  Graebe  ( Per .,  1899,  32,  2876—2880. 
Compare  Friedliinder,  Abstr.,  1895,  i,  543).— When  the  1  :  8-  and  1  :  5- 
dinitronaphthalenes  are  heated  at  40 — 50°  with  fuming  sulphuric 
acid,  they  are  converted  into  isomerides  soluble  in  alkalis  (Chem.  Centr., 
1897,  i,  728  and  1079).  The  compound  derived  from  the  1  :  8-dinitro- 
naphthalene  is  identified  as  being  8-nitro-l-nitroso-l-naphthol.  On 
treatment  with  hot  dilute  nitric  acid,  it  yields  a  trinitronaphthol 
identical  with  Kehrmann’s  and  Haberkant’s  naphthopicric  acid 
(Abstr,,  1899,  i,  62) ;  the  latter  substance  must  have  one  of  the 
following  constitutions  [(N09)3 :  OH  =  1  :  3  :  5  :  4  or  1  :  3  :  8  :  4],  and  it 
follows  from  the  authors’  experiments  that  the  latter  orientation  is 
the  correct  one.  A  direct  proof  that  the  migrating  oxygen  atom  of 
the  1  : 8-dinitronaphthalene  enters  the  para-position  relatively  to  the 
nitroso-group  is  furnished  by  the  following  data.  The  nitronitroso- 
naphthol  is  reduced  with  ammonium  hydrosulphide  to  a  ^diamino- 
naphthol,  whilst  with  tin  and  hydrochloric  acid  it  yields  an  aminodi- 
hydroxynaphthalene  ;  the  latter  compound  forms  a  triacetyl  derivative 
melting  at  165°;  this  substance,  on  hydrolysis  with  potash,  yields 
aeetylaminodihydroxynaphthalene,  and  the  monacetyl  compound, 
when  oxidised  with  dilute  sulphuric  acid  and  dichromate,  is  converted 
into  8-acetylamino-l  :  4-naphthaquinone.  That  this  oxidation  product 
is  really  a  paraquinone  is  shown  by  the  fact  that  it  does  not  condense 
with  o-phenylenediamine.  The  nitronitrosonaphthol  obtained  from 
the  1  : 5-dinitronaphthalene  when  warmed  with  dilute  nitric  acid 
yields  a  trinitronaphthol  [  ?  (N00)3 :  OH  =  1  :  3  :  5  :  4],  and  is  reduced 
by  tin  and  hydrochloric  acid  to  a  diaminonaphthol.  G.  T.  M. 

Action  of  Benzenediazonium  Chloride  on  A  lliaiine  Solutions 
of  Nitrosophenol.  By  Walther  Borsche  ( Ber .,  1899,  32,  2935 — 
2940).  The  action  of  benzenediazonium  chloride  on  alkaline  solutions 
of  nitrosophenol  is  a  very  complicated  one,  and  five  products  have 
hitherto  been  isolated  ;  amongst  these  are  two  phenolic  substances 
which  are  precipitated  by  passing  carbon  dioxide  into  the  alkaline 
solution. 

Nitrosohy  dr  oxy  diphenyl ,  KO*C12H8*OH  [10H  :NO  =  2  :  5],  the  more 
soluble  of  these  two  compounds  crystallises  from  alcohol  in  yellow 
scales  and  melts  at  174°;  it  readily  dissolves  in  solutions  of  the  caus¬ 
tic  alkalis,  giving  yellowish-red  solutions,  and  is  appreciably  soluble 
in  concentrated  solutions  of  sodium  carbonate  and  sodium  hydrogen 
carbonate ;  it  gives  the  Liebermann  nitroso-reaction.  The  benzoyl 
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derivative  crystallises  in  brownish-yellow  leaflets,  and  decomposes  at 
173—174°. 

Arninohy  dr  oxy  diphenyl  hydrochloride ,  prepared  by  reducing  the 
nitroso-compound  with  tin  and  hydrochloric  acid,  forms  colourless 
crystals  melting  at  214°;  the  base  is  obtained  in  the  form  of  un¬ 
stable,  colourless  needles  ;  it  melts  at  192°. 

Diphenylquinone ,  C6H3Ph02,  obtained  by  oxidising  the  preceding 
base  with  potassium  dichromate  and  dilute  sulphuric  acid,  crystallises 
in  lustrous,  brown  needles  and  melts  at  107°.  By  the  action  of 
reducing  agents,  the  quinone  yields  a  very  soluble  quinol  and  an 
intermediate  compound ,  crystallising  from  dilute  acetic  acid  in  dark 
violet,  glistening  leaflets  and  melting  at  176 — 177°.  A  dinitro- 
compound  is  produced  by  treating  nitrosohydroxydiphenyl  with  nitric 
acid  ;  it  crystallises  in  flattened  needles  or  rhombic  prisms,  and  melts 
at  203—204°. 

Nitrosohydroxydiphenylbenzene ,  NO*C6H2Ph2*  OH  [?PhQ :  OH  :  NO  — 
1 :  3  :2  :  5],  the  second  phenolic  compound,  is  more  readily  precipitated  by 
carbon  dioxide  than  nitrosohydroxydiphenyl  ;  it  crystallises  from  acetic 
acid  in  olive-green  leaflets  aud  melts  at  242 — 244°;  it  gives  the  Lieber- 
manu  reaction,  and  yields  a  benzoyl  derivative  melting  at  163 — 164°. 

Aminohydroxydiphenylbenzene  hydrochloride ,  produced  by  reducing 
the  preceding  nitroso-compound  with  tin  and  hydrochloric  acid, 
crystallises  in  colourless,  silky  needles,  and  melts  at  240°;  the  base 
crystallises  from  alcohol  in  colourless,  nacreous  leaflets  melting  at 
146  — 147°,  these  turn  red  on  exposure  to  light  and  air. 

Diphenylbenzoquinone ,  C6H2Ph202,  obtained  by  oxidising  the  pre¬ 
ceding  base,  crystallises  from  dilute  acetic  acid  in  long,  red  needles, 
and  melts  at  137 — 138°;  the  quinol  crystallises  in  colourless  leaflets 
and  melts  at  177 — 178°. 

The  exact  constitution  of  the  two  nitroso-compounds  has  not  been 
ascertained  with  certainty,  but  it  seems  probable  that  the  phenyl 
radicles  enter  the  ortho-positions  relatively  to  the  hydroyl  group. 

G.  T.  M. 

Action  of  Bromine  on  m-Chloro-,  w-Bromo-,  and  m-Iodo- 
anilines.  II.  By  Henry  L.  Wheeler  and  William  Valentine 
(Amer.  Chem.J .,  1899,22,  266 — 280). — When  bromine  vapour  (1  mol.) 
is  led  into  a  solution  of  m-chloroaniline  in  glacial  acetic  acid,  the 
principal  products  are  3-chloro-4-bromoaniline  and  3-chloro-4 :  6- 
dibromoaniline,  the  former  predominating,  whilst  a  small  quantity 
only  of  3-chloro-2  :  4  :  6-tribromoaniline  is  formed.  %-Chloro-\-bi'omo- 
aniline  crystallises  from  dilute  alcohol  in  colourless  plates,  melts  at 
67 — 68°,  and  on  eliminating  the  amino-group  yields  o-chlorobromo- 
benzene  (Dobbieand  Marsden,  Trans.,  1898,  73,  255)  ;  the  hydrochloride 
crystallises  in  colourless  needles,  and,  when  heated,  blackens  at  210°; 
the  sulphate  forms  colourless  plates,  whilst  the  picrate  crystallises  in 
yellow  needles  and  melts  at  141°.  %-ChloroA-bromoacetanilide> 
obtained  almost  quantitatively  on  adding  bromine  (1  mol.)  to  r/i-chloro- 
acetanilide  dissolved  in  glacial  acetic  acid,  melts  at  125°,  and,  when 
dissolved  in  cold  nitric  acid  of  sp.  gr.  1*52,  yields  3:4:  ft-chlorobromo- 
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nitro  Licet  Anilide ,  NO2*C0H2ClBr*NHAc,  which  crystallises  from 
absolute  alcohol  in  colourless  plates  and  melts  at  129 — 130°  ;  3:4:6- 
chlorobromonitroaniline ,  obtained  from  the  latter,  crystallises  from 
alcohol  in  long,  yellow  needles,  melts  at  202 — 203°,  and  yields  4 -chloro- 
3-bromonitrobenzene  when  treated  with  nitrous  acid  in  alcohol.  This 
separates  from  alcohol  in  light-yellow  needles,  melts  at  60°,  and,  on 
reduction,  yields  4:-chloro-3-bromoaniline,  which  crystallises  in  colour¬ 
less  plates  and  melts  at  78°  ;  the  same  base  is  also  formed  on  reducing 
the  product  *  obtained  by  dissolving  o-chlorobromobenzene  in 
fuming  nitric  acid,  which  hence  probably  consists  largely  of  4-chloro- 

3- bromonitrobenzene.  3-ChloroA-bromo-2  :  6-dinitroaniline ,  obtained 
by  the  action  of  nitric  acid  on  3-chloro-4-bromoaniline  at  100°, 
crystallises  from  absolute  alcohol  in  dark  yellow  prisms  and  melts  at 
169 — 170°.  3-ChloroA  \  Q-dibromoaniline  crystallises  from  alcohol  in 
thin,  colourless  plates  and  melts  at  79 — 80°. 

The  action  of  bromine  vapour  (1  mol.)  on  m-bromoaniline  dissolved 
in  glacial  acetic  acid  yields  principally  3  :  4-dibromoaniline  together 
with  a  mixture  of  3:4:  Q-tribromoaniline,  and,  in  smaller  propor¬ 
tion,  2:3:  4-tribromoaniline,  whilst  traces  of  2:3:4:  6-tetrabromo- 
aniline  are  also  formed.  3  :  4-Dibromoaniline  yields  a  picrate , 
C6H5NBr2,C6H3N307,  which  crystallises  from  water  in  yellow  needles 
and  melts  at  149°;  the  hydrochloride  crystallises  from  dilute  hydro¬ 
chloric  acid  in  colourless  prisms  and  decomposes  at  220 — 230°,  whilst 
the  sulphate  forms  colourless  plates.  3:4:  §-Tribronioaniline  melts  at 
85 — 86°  and  yields  1:3:  4-tribromobenzene  on  eliminating  the  amino- 
group  ;  3  :  4  :  §-tribrornoacetanilide,  C8H6NOBr3,  prepared  from  it,  or 
by  the  action  of  bromine  (1  mol.)  on  3  :  6-dibromoacetanilide  (infra) 
dissolved  in  glacial  acetic  acid,  crystallises  from  alcohol  in  colour¬ 
less  needles  and  melts  at  188 — 189°,  3 :  §-Dibrom,oacetanilidey 

C6H3Br2*NHAc,  prepared  by  acetylating  3  :  6-dibromoaniline  (Meyer 
and  istiiber,  Annalen ,  165,  180),  melts  at  171 — 172°.  2:3:  4 -Tribromo- 
aniline  was  not  isolated,  but  its  presence  in  the  fraction  from  which 
3:4:  6-tribromoaniline  is  obtained  is  proved  by  the  formation  of 
1:2:  3-tribromobenzene  on  treating  this  fraction  with  nitrous  acid  in 
alcohol. 

The  principal  product  of  the  action  of  bromine  (1  mol.)  on  ra-iodo- 
aniline  is  4  : 6-dibromo-3-iodoaniline ;  a  slightly  smaller  amount  of 

4- bromo-3-iodoaniline  is  also  formed,  together  with  traces  of  2:4:6- 
tribromo-3-iodoaniline.  k-Bromo-3-iodoaniline  crystallises  from  alcohol 
in  colourless  plates,  melts  at  77°,  and  is  also  obtained  by  reducing 
4c-bromo-3-iodonitrobenzene  melting  at  95 — 96°,  prepared  from  6-bromo- 
3-nitroaniline ;  the  hydrochloride  crystallises  from  alcohol  in  long, 
slender,  colourless  needles,  and,  when  heated,  decomposes  at  about  210° ; 
the  sulphate  crystallises  from  dilute  sulphuric  acid  in  colourless  plates, 
whilst  the  picrate ,  C6H5NBrI,C6H3N307,  separates  from  water  in 
yellow  needles  and  melts  at  158 — -159°.  i-Bromo-3-iodoacetanilide , 
prepared  from  the  base,  crystallises  from  alcohol  and  melts  at 

*  This  nitration-product,  the  melting  point  of  which,  after  several  crystallisations, 
remains  constant  at  49 — 50°,  probably  consists  of  an  isomorphous  mixture  of 
8-bromo-4-chloro-  and  3-chloro-4-bromo-nitrobenzene.— W.  A.  D. 
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138 — 139°.  4  :  6- Dibromo-o-iodoaniline  forms  long,  colourless  prisms, 

and  melts  at  81°,  whilst  2:4:  §-tribromo-'5-iodoaniline  crystallises  from 
alcohol  in  minute,  colourless  prisms  or  plates,  and  melts  at  115 — 116°. 

W.  A.  D. 

Formation  of  Phenylcarbylamine  by  the  Electrolysis  of 
Alkaline  Alcoholic  Solutions  of  Nitrobenzene  and  Aniline. 
By  Johann  Moller  (Zeit.  Elektrochem 1899,  5,  463 — 464). — A  solu¬ 
tion  of  nitrobenzene,  caustic  soda,  and  water  in  alcohol  was  electrolysed 
at  60 — 70°  for  36  hours  with  a  current  density  of  9  to  10  amperes 
per  sq.  dcm.  Platinum  electrodes  and  no  diaphragm  were  used.  A 
strong  smell  of  phenylcarbylamine  was  noticed,  but  the  substance  was 
not  isolated.  The  characteristic  carbylamine  odour  is  also  noticed 
when  alkaline  solutions  of  aniline,  or  of  o-nitro-  or  ^-nitro-toluene,  are 
electrolysed.  T.  E. 

Action  of  Hydrazine  on  Thiocarbanilide.  By  Max  Busch 
(Ber.,  1899,  32,  2815 — 2818). — Hydrazine  hydrate  interacts  with 
thiocarbanilide  to  form  varying  proportions,  according  to  the  con¬ 
ditions,  of  aniline  and  monophenylthiosemicarbazide, 

NHPh-CS-NH*NH2, 

together  with  an  acid  containing  sulphur  which  crystallises  in  prisms 
and  melts  at  205°,  a  base ,  C1QH21N5,  melting  at  105°,  and  a  neutral 
substance  free  from  sulphur  which  melts  at  232°.  The  base , 
is  formed  almost  exclusively  on  heating  the  thiocarbanilide 
with  an  excess  of  hydrazine  hydrate  and  alcoholic  potash  for  4 — 5 
hours  at  110°,  and  crystallises  from  ether  in  stout,  transparent 
needles  ;  when  heated  at  180°,  it  loses  aniline  and  is  partially  con¬ 
verted  into  the  neutral  substance  melting  at  232° ;  the  hydrochloride 
of  the  base  is  crystalline,  but  rapidly  decomposes,  the  oxalate , 
C19H21N5,C2H204,  crystallises  from  ether  in  colourless  prisms  and 
melts  at  160°,  whilst  the  picrate ,  C19H21N5,C6H3N307,  forms  small, 
yellow  prisms  and  melts  at  135°.  The  base  behaves  towards 

aldehydes  as  a  primary  amine ;  the  benzylidene  compound  could 
not  be  obtained  crystalline,  but  the  m -nitrobenzylidene  derivative, 
Ci9H19N5!CH*C6H4,N02,  separates  from  alcohol  in  canary-yellow 
crystals  and  melts  at  130°.  Under  the  influence  of  nitrous  acid, 
aniline  is  split  off  from  the  base,  and  the  same  holds  true 
with  benzoyl  chloride,  benzoylaniline  being  formed  \  the  base 
thus  appears  to  be  trianilinomethylhydrazine ,  C(NHPh)3*NH*NH2, 
formed  by  the  thiocarbanilide  initially  undergoing  resolution,  under 
the  influence  of  the  alkali,  partly  into  aniline,  partly  into  carbo- 
diphenylimide,  the  latter  subsequently  combining  with  hydrazine  and 
aniline.  The  author  intends  subjecting  this  view  to  the  test  of 
experiment. 

Di-jo-chlorothiocarbanilide,  under  the  conditions  given  above,  does 
not  behave  like  thiocarbanilide,  but  yields  an  amino-^chlorophenyl- 
guanidine ,  C(NH*C6H4C1)2!NH*NH2,  melting  at  135°,  together 
with  a  small  quantity  of  di-^>chlorocarbanilide,  CO(NH*CfiH4Cl}2. 

W.  A.  D. 


28 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Chemical  Composition  of  Norwegian  Tar  from  Conifers.  By 
Knut  Strom  ( Arch .  Pharm .,  1899,  237,  525 — 543). — This  tar  is  made 
in  the  following  primitive  fashion.  Roots  of  the  Scotch  fir  ( Pmus 
sylvestris)  are  chopped  up,  packed  in  a  pit  or  a  crevice  of  the  rocks, 
and  then  set  on  fire.  When  the  whole  is  well  alight,  turf  or  earth  is 
piled  over  it  so  that  but  very  little  air  can  find  access  ;  at  the  close  of 
the  operation,  the  tar  is  ladled  out  from  the  bottom  of  the  pit  or 
crevice. 

The  tar  contains  volatile  acids,  4*8  (calculated  as  acetic  ;  nearly  9/10 
were  formic  and  acetic);  phenols,  11  ;  hydrocarbons,  61  per  cent,  (of 
these  about  1/7  solid,  the  rest  liquid).  Formic,  acetic,  propionic, 
normal  butyric,  valeric  (normal  and  also  Renard's  acid,  Ann.  Chim. 
Phys .,  [vi],  1,  253),  a-methyl  valeric,  normal  hexoic,  cenanthylic,  and 
normal  octoic  acids  were  detected,  and  it  is  probable  that  pelargonic, 
decoic,  and  inactive  pimaric  acids  were  also  present.  Of  the  phenols, 
cresol,  guaiacol,  creosol,  ethylguaiacol,  propylguaiacol,  and  two  others 
of  the  composition  CnH1602  (b.  p.  260 — 265°)  and  C12H1402,  (b.  p. 
300°)  respectively,  were  detected.  Amongst  the  hydrocarbons 
were  terpenes  and  retene.  The  acids  were  separated  by  fractional 
distillation ;  the  phenols,  in  the  same  way,  combined  with  crystalli¬ 
sation  of  their  picrates ;  the  hydrocarbons,  by  distillation,  combined 
with  crystallisation  of  such  fractions  as  solidified.  C.  F.  B. 

Chloroanisidines  and  ra-Chloroanisole.  By  Frederic  Reverdin 
and  F.  Eckhard  ( Bev .,  1899,  32,  2622 — 2627). — It  has  been  shown 
that  a  migration  of  the  halogen  atom  occurs  when  ^-iodoanisole, 
jo-iodophenetole,  p hromoanisole,  and  £>-bromophenetole  are  nitrated 
(Abstr.,  1896,  i,  475;  1897,  i,  27;  1898,  i,  180;  and  1899,  i,  266); 
no  change  of  this  kind  takes  place,  however,  during  the  nitration 
of  ochloroanisole  and  its  para-isomeride.  The  former  substance  yields 
o-chloro-^-nitroanisole  (OMe:  Cl  :N02  =  1:2:  4),  whilst  jo-chloro  o-nitro- 
anisole  and  a  small  quantity  of  dinitro-/?-chlorophenol  are  obtained 
from  the  para-compound. 

o-Chloro-p  anisidine  (OMe  :C1  :NH2  =  1  :  2  :  4),  obtained  by  reduc¬ 
ing  the  corresponding  nitro  compound  with  tin  and  hydrochloric  acid, 
crystallises  from  petroleum  in  small,  white  needles  melting  at  62°  ;  it 
is  not  volatile  in  steam.  The  acetyl  derivative  crystallises  from  water 
in  white  needles  and  melts  at  94°;  the  picrate  crystallises  from  dilute 
alcohol  in  yellow  needles  melting  and  decomposing  at  186°. 

'p-Chloro-o-anisiiine  (OMe  :  Cl :  NH2  —  1  :  4 :  2)  is  soluble  in  the 
ordinary  organic  solvents,  and  crystallises  in  white  needles  melting 
at  82°;  it  is  volatile  in  steam.  The  acetyl  derivative  crystallises  in 
white  needles  and  melts  at  104°;  the  picrate  forms  pale  yellow  needles 
decomposing  at  194°. 

By  reducing  m-nitroacetyl-o-anisidine  (OMe  :  NHAc  :  N02  =  1:2:5) 
with  iron  and  acetic  acid,  an  acetyl-diamine  is  produced,  which 
is  converted  by  the  Sandmeyer  reaction  into  m-chloro-o-anisidine ; 
this  compound  is  identical  with  the  base  melting  at  52°  obtained  by 
Herold  (Abstr.,  1882, 1287)  as  a  bye-product  in  the  reduction  of  o-nitro- 
anisole  with  tin  and  hydrochloric  acid. 

m -Chloroanisole,  produced  by  eliminating  the  amino-group  from  the 
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preceding  base,  is  obtained  as  a  pale  yellow  oil ;  it  boils  at  191  — 192° 
under  728  mm.  pressure,  the  boiling  points  of  the  ortho-  and 
para-isomerides  under  this  pressure  being  197 — 198°  and  193 — 194° 
respectively.  The  meta-compound  is  also  prepared  by  substituting 
hydrogen  for  the  amino-group  of  m-nitro-o-anisidine,  reducing  the 
nitroanisole,  and  finally  replacing  the  amino-group  in  the  resulting 
amine  by  chlorine.  m-Chloroanisole  yields  a  nitro- derivative  melting 
at  58°. 

o-Chloro-m-nitvoanisole  (OMe  :C1 :  N02  —  1  :  2  :  5)  is  obtained  by  replac¬ 
ing  the  amino-group  of  w-nitro-o-anisidine  by  chlorine ;  it  crystallises 
from  petroleum  in  yellowish-white  needles  melting  at  83°. 

o-Chloro-m-anisidine  (OMe : Cl :  NH2=  1  :  2  :  5),  obtained  by  reduc¬ 
ing  the  preceding  nitro-compound,  crystallises  from  benzene  and  petrol¬ 
eum  in  white  needles,  and  melts  at  77° ;  the  acetyl  derivative  crystallises 
in  white  needles  and  melts  at  122°.  The  azo-/?-naphthol  compounds 
of  m-chloro-o-anisidine  and  ^-chloro-o-anisidine,  when  developed  on 
cotton  fibre,  have  a  brownish-violet  colour  resembling  that  of  the 
corresponding  azo-derivative  of  anisidine.  G.  T.  M. 

Phenacetin.  By  Georg  Cohn  ( Annalen ,  1899,  309,  233 — 238). — 
When  phenacetin  is  heated  with  concentrated  sulphuric  acid,  phen- 
acetinsulphonic  acid,  S03H*C6H3(0Et)*NHAc,  is  produced  ;  the  sodium 
salt  crystallises  from  dilute  alcohol  in  minute,  white  needles,  and  is 
insoluble  in  absolute  alcohol.  If  80 — 90  per  cent,  sulphuric  acid  is 
employed,  ethyl  acetate  is  eliminated  from  phenacetin,  p-amino- 
phenolsulphonic  acid  and  ^9-aminophenol  being  produced.  Fifty  per  cent, 
sulphuric  acid  converts  phenacetin  into  the  sulphate,  and  if  the  acid 
is  boiled,  acetic  acid  and  phenetidine  are  produced. 

Sulphonic  acids  have  been  prepared  also  from  benzoylphenetidine, 
lactophenin,  ^-ethoxyphenylurethane,  p-phenetylcarbamide,  and  di- 
acetylaminophenol.  M.  0.  F. 

Transformation  of  Hydroxamic  Acids.  By  Johannes  Thiele 
and  Robert  Howson  Pickard  (Annalen,  1899,  309,  189 — 205.  Com¬ 
pare  Thiele  and  Schleussner,  Abstr.,  1897,  i,  380). — The  'potassium 
derivative  of  acetylbenzhydroxamic  acid  crystallises  in  leaflets,  and 
yields  diphenylcarbamide  when  the  aqueous  solution  is  warmed, 
phenylcarbamide  being  obtained  by  the  action  of  ammonia  on  dibenz- 
hydroxamic  acid  and  acetylbenzhydroxamic  acid.  An  alcoholic 
solution  of  potassium  dibenzhydroxamate  yields  diphenylcarbamide 
when  boiled  with  aniline,  and  a-phenyl-/?-phenylethylcarbamide  with 
ethylaniline ;  ethylamine  converts  it  into  phenylethylcarbamide. 
The  hydrazide  of  phenylcarbamic  acid  is  produced  when  potassium 
dibenzhydroxamate  is  heated  with  hydrazine,  and  phenylurethane  is 
formed  on  boiling  an  alcoholic  solution  of  potassium  acetylbenzhydrox- 
amate  or  dibenzhydroxamate,  methyl  phenylcarbamate  being  formed 
when  methyl  alcohol  is  used. 

Cinnamhydroxamic  acid,  prepared  from  ethyl  cinnamate,  hydroxyl- 
amine,  and  sodium  ethoxide,  crystallises  from  chloroform  and  melts 
at  111*5°.  Acetylcinnamhydroxamic  acid ,  CHPh!CH*C(OH)!N*OAc, 
obtained  by  the  action  of  acetic  anhydride,  crystallises  from  benzene 
in  colourless,  lustrous  plates,  and  melts  at  112°;  the  potassium 
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derivative  decomposes  in  moist  air.  Benzoylcinnamhydroxamic  acid , 
CHPh!CH‘C(OH)IN'OBz,  prepared  from  cinnamhydroxamic  acid 
and  benzoyl  chloride,  crystallises  from  alcohol  in  long  needles  and 
melts  at  144°;  the  potassium  derivative  is  crystalline.  Amines  do 
not  convert  the  acylcinnamhydroxamic  acids  into  the  corresponding 
carbamides ;  Ammonia  regenerates  cinnamhydroxamic  acid,  and 
aniline  gives  rise  to  cinnamanilide.  Boiling  ethyl  alcohol  produces 
ethyl  styrylcarbamate ,  CHPh!CH*NH#C02Et,  melting  at  89°,  and 
methyl  alcohol  generates  methyl  styrylcarbamate,  which  melts  at 
115°;  when  these  salts  are  hydrolysed  with  alcoholic  potash,  phenyl- 
acetaldehyde  is  formed. 

Dihydrocinnamhydroxamic  acid,  CH2Ph*CH2*C(OH)!NOH,  ob¬ 
tained  by  heating  ethyl  dihydrocinnamate  with  alcoholic  hydr¬ 
oxy  lamine  and  sodium  ethoxide  at  45 — 50°  during  four  hours, 
crystallises  from  benzene  in  long,  colourless  needles  and  melts  at 
78°;  the  copper  derivative  is  insoluble  in  water.  Acetyldihydro- 
cinnamhydroxamic  acid ,  CH2Ph*CH2*C(OH)*.N*OAc,  crystallises  from 
water  in  lustrous  plates  and  melts  at  99° ;  the  potassium  and 
ammonium  derivatives  are  crystalline.  Benzoylhydrocinnamhydroxamic 
acid,  CH2Ph-OH2*C(OH)!  IST'OBz,  crystallises  from  alcohol  in  long, 
lustrous  needles  and  melts  at  117°. 

Symmetrical  diphenethylcarbamide,  CO(NH*CH2’CH2Ph)2,  prepared 
from  the  acylcinnamhydroxamic  acids  by  warming  aqueous  so¬ 
lutions  of  the  alkali  derivatives,  crystallises  from  dilute  alcohol  in 
large  plates  and  melts  at  137°;  hydrochloric  acid  at  180°  resolves 
it  into  phenethylamine. 

Phenylacethydroxamic  acid,  CH2Ph,C(OH).*NOH,  produced  when 
ethyl  phenylacetate  is  heated  with  alcoholic  hydroxylamine  and 
sodium  ethoxide,  melts  at  121°;  the  copper  derivative  is  insoluble  in 
water.  Acetyljohenylacethydroxamic  acid ,  CH2Ph,C(OH)IN,OAc, 
also  melts  at  121°,  and  forms  a  crystalline  potassium  derivative  ; 
when  an  aqueous  solution  of  the  latter  is  warmed,  symmetrical 
dibenzylcarbamide  is  produced,  whilst  aniline  converts  it  into  sym¬ 
metrical  phenylbenzylcarbamide. 

u-Naphthylkydrazidoxalliydroxamic  acid, 

O10H7*NH’jMH*CO*O(OH):NOH, 

obtained  from  ethyl  oxalate  /3-naphthylhydrazide  (Freund,  Abstr., 
1892,  509),  hydroxylamine,  and  sodium  ethoxide,  separates  from 
alcohol  in  yellowish  crystals, and  melts  at  184*5°,  when  it  decomposes; 
the  triacetyl  derivative  melts  and  decomposes  at  155°.  fd-Naphthyl- 
hydrazidoxalhydroxamic  acid  melts  and  decomposes  at  167°. 

M.  0.  F. 

Phenoxyacetic  Acid.  Bromination  of  Phenoxy cinnamic 
Acid.  By  Alb.  J.  J.  Vandevelde  ( Ghem .  Centr .,  1899,  ii,  91 — 92; 
from  Bull.  Acad.  roy.  Belg.,  1899,  204 — 211.  Compare  Abstr.,  1899,  i, 
209). — Phenoxyacetophenone,  OPh'CH2*COPh,  obtained  by  the 
action  of  phenoxyacetyl  chloride  on  benzene  or  of  sodium  phenoxide 
on  G>-chloroacetophenone,  is  a  syrupy  liquid  and  boils  at  255 — 257°. 
Ethyl  phenoxycinnamate,  CHPh.'C(OPh),C02Et,  prepared  by  means  of 
ethylsulphuric  acid,  is  a  syrupy  liquid,  boils  at  220 — 223°,  and  is 
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insoluble  in  water.  The  action  of  bromine  on  this  compound  gave  no 
results,  but  the  acid  forms  a  monobromo-derivative, 

CHPh:C(0-C6H4Br)-C02H ; 

this  substance  crystallises  from  benzene,  melts  at  191°,  and  is  identical 
with  jp-bromophenoxycinnamic  acid,  obtained  by  heating  sodium 
jp-bromophenoxyacetate  with  benzaldehyde  in  presence  of  acetic 
anhydride.  E.  W.  W. 


Diphenylme thane-2 : 4'-dicarboxylic  Acid.  By  Heinrich  Limp- 
richt  [and  Theodor  Each]  (Annalen,  1899,  309,  115 — 125.  Compare 
following  abstract). — Diphenylmethane^  2  :  4' -carboxylic  acid , 

CH2(C6H4-C02H)2, 

prepared  by  reducing  benzophenone-2  :  4'-dicarboxylic  acid  with  zinc 
dust  and  concentrated  ammonia,  contains  1I120,  and  melts  at  220°; 
the  ammonium  salt  melts  at  214°,  and  yields  diphenylmetbane  on 
distillation.  The  barium  salt  contains  3H20,  the  silver  salt  is 
amorphous,  and  the  methylic  ester  crystallises  in  white  needles  melting 
at  48°.  The  mixed  acetic  anhydride ,  CH2(C6H4*CO*OAc)2,  melts  at 
135°,  and  loses  acetic  anhydride  at  140°,  but  this  substance  is  not 
completely  removed  until  the  temperature  reaches  280°,  when 
diphenylmethane- 2  :  4 '  -dicarboxylic  anhydride ,  melting  at  195°,  sublimes 
in  white  needles.  The  chloride  melts  at  180°,  and  the  amide  forms 
long,  silky  needles  melting  at  236°;  the  dianilide  melts  at  227°,  and, 
when  boiled,,  yields  aniline  and  the  anil,  which  crystallises  from 
alcohol  in  yellow  needles  and  melts  at  218°. 

Diphenylmethane  diphenyl  diketone ,  CH2(C6H4*COPh)2,  prepared  by 
heating  the  chloride  of  diphenylmethanedicarboxylic  acid  with  benzene 
and  aluminium  chloride,  melts  at  234°  ;  diphenylmethane  ditolyl  diketone 
crystallises  from  glacial  acetic  acid  in  yellow  needles,  and  melts 
at  162°. 

C(OH) 

§-Anthranol-2-carboxylic  acid ,  C6H4\^jj__J>C6H3#C02H,  obtained 


by  dissolving  diphenylmethanedicarboxylic  acid  in  concentrated 
sulphuric  acid,  melts  at  305 — 310°  ;  reduction  with  zinc  dust  and 
ammonia  converts  it  into  dihydroanthracene-2-carboxylic  acid, 


C6H4<^Qg2^>C6H3*C02H,  which  melts  at  276°,  and  forms  solutions 
exhibiting  blue  fluorescence. 

Anthraquinone-2-carboxylicacid,0G4A4<^^(-yi>Q^A^QO^S.,  derived  from 


anthranol*2-carboxylic  acid  by  oxidation  with  potassium  permanganate, 
crystallises  from  alcohol  in  yellow  needles  and  melts  at  281°. 
Dinitrodiphenylmethane- 2  :  4'- dicarboxylic  acid , 

CH2[C6H3(N02)-C09H]2, 

prepared  by  dissolving  diphenylmethanedicarboxylic  acid  in  fuming 
nitric  acid,  melts  at  215°,  and  when  treated  with  concentrated  sulphuric 
acid  yields  dinitroanthranole-2-carboxylic  acid, 

N02  •  OaH3<^c°H_)>C0H2(NO2)  •  CO„H, 

which  crystallises  from  alcohol  in  reddish-yellow,  transparent  plates, 
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melts  at  206°,  and  when  oxidised  with  chromic  acid  is  converted 
into  dinilroanthraquinone-2- carboxylic  acid  melting  at  315°. 

Diaminodiphenylmethane- 2  :  4' -  dicarboxylic  acid , 

CH2[Cl5TT8(NH2)  •C02H]2, 

obtained  by  reducing  the  dinitro-acid  with  stannous  chloride,  melts  at 
265°;  the  hydrochloride  forms  white  plates  melting  at  292°,  and  the 
sulphate  crystallises  in  needles.  Dihydroxydiphenylmethane-2  :  M -di¬ 
carboxylic  acid ,  CH2[C6H3(0H)'C02H]2,  formed  when  nitrous  acid  acts 
on  the  diamino-acid,  crystallises  from  alcohol  in  white  needles  and 
melts  at  236°  ;  the  barium  salt  contains  1H20.  M.  0.  F. 

Benzophenone-2  :  ^-dicarboxylic  Acid.  By  Heinrich  Limp- 
riciit  ( Annalen ,  1899,  309,  96  — 114.  Compare  Abstr.,  1895,  i,  422). — - 
Benzophenone-2  :  4'-dicarboxylic  acid,  C0(C6H4*C02H)2,  melts  at  235°. 
The  ammonium  salt  contains  2H20,  which  is  removed  at  115°,  and  the 
anhydrous  substance  melts  and  decomposes  at  190 — 195°  ;  the  barium 
salt  contains  2AH20,  and  the  silver  salt  is  anhydrous.  The  chloride 
crystallises  from  benzene  or  ether  in  monoclinic  prisms,  and  melts  at 
102°;  when  treated  with  phosphorus  pentachloride  at  150°  during 
several  days,  it  yields  the  tetrachloride ,  which  separates  from  benzene 
in  yellow  needles,  and  melts  at  198°.  The  mixed  acetic  anhydride , 
CO(C6H4*CO*OAc)2,  prepared  by  the  action  of  boiling  acetic  anhydride, 
crystallises  from  glacial  acetic  acid  and  melts  at  177°;  when  heated 
at  180 — 190°,  it  yields  benzophenone-2  :  4'- dicarboxylic  anhydride ,  which 
is  also  produced  on  distilling  the  acid,  and  crystallises  from  ether  in 
aggregates  of  yellow  needles  melting  at  184°.  The  amide  melts 
at  285°,  and  the  imide  at  251°,  and  forms  a  crystalline  barium 
derivative  ;  the  anilide  crystallises  in  needles,  melts  at  210°,  and  yields 
barium  and  silver  derivatives.  The  dianilide  melts  at  227°.  The 
COC6H4. 

4 -isoxazolone,  ^ _ -^^OCgH^  C02H,  prepared  by  heating  an 

alcoholic  solution  of  benzophenonedicarboxylic  acid  with  hydroxyl- 
amine  hydrochloride,  crystallises  in  long  needles  and  melts  at  300°  ; 
the  chloride  of  the  acid  yields,  with  hydroxylamine  hydrochloride,  the 
dioxime  of  the  anhydride,  C15H10O4N2,  which  melts  at  213°.  The 
oxime  of  the  methyl  salt  melts  at  190°,  and  the  phenylhy  dr  azide  of 
the  acid  crystallises  in  white  needles  melting  at  253°. 

Benzophenone  diethyl  diketone,  CO(C6H4*  COEt)2,  prepared  from  benzo¬ 
phenonedicarboxylic  chloride  and  zinc  ethyl,  crystallises  from  alcohol 
and  melts  at  105°.  Benzophenone  diphenyl  diketone ,  CO(C6H4*  COPh)2, 
obtained  when  the  chloride  is  heated  gently  with  benzene  and  alu¬ 
minium  chloride,  melts  at  162°,  and  benzophenone  ditolyl  diketone 
gradually  softens  before  fusion.  Benzophenonediphenyldiketonedicarb - 
oxylic  acid ,  CO(C6H4*  COC6H4*  C02H)2,  contains  -|H20,  and  melts  at 
185 — 190°;  the  barium  salt  is  a  white,  crystalline  powder. 

N itrobenzophenonedicarboxylic  acid , 

co2h-  C6H4-  C0*CgH3(N02)*C02H, 

prepared  by  oxidising  nitro-;>toluoyl-o-benzoic  acid  (Abstr.,  1898,  i, 
322),  crystallises  from  water  in  aggregates  of  minute,  colourless  needles, 
and  melts  at  230°;  the  silver  salt  blackens  in  light.  M.  O.  F. 
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Mixed  Methenyl  Compounds.  I.  and  II.  Action  of  Ethyl 
Ethoxymethyleneacetoacetate  and  Ethoxymethylenemalonate 
on  Ethyl  Acetonedicarboxylate.  By  Giorgio  Errera  ( Ber .,  1890, 
32,  2776 — 2792,  2792 — 2798.  Compare  Claisen,  Abstr.,  1897,  i, 
592). — A  72  per  cent,  yield  of  triethyl  ^-hydroxy -2-methyltrimesate, 
OH*C0HMe  (C02Et)3,  is  obtained  when  an  alcoholic  solution  of  ethyl 
ethoxymethyleneacetoacetate  is  added  to  an  alcoholic  solution  of  the 
sodium  derivative  of  ethyl  acetonedicarboxylate;  it  separates  from  light 
petroleum  in  large,  non-transparent,  somewhat  irregular,  monoclinie 
crystals  [a:b:c  =  1*003291  :  1  :  0  71533  j  £  =  78°22'  13"];  it  melts  at  47° 
and  dissolves  readily  in  most  organic  solvents,  but  is  insoluble  in  water, 
and  its  alcoholic  solution  gives  a  reddish-violet  colour  with  ferric 
chloride.  Its  sodium  derivative  is  sparingly  soluble  in  cold  alcohol,  and 
crystallises  in  colourless,  felted  needles,  which  are  rapidly  decomposed  by 
boiling  water,  yielding  the  sodium  diethyl  salt.  Diethyl  hydroxymethyl- 
trimesate,  OH*  C6HMe(C02H)(C02Et)2,  crystallises  from  a  mixture  of 
benzene  and  light  petroleum  in  colourless,  monoclinic  needles 
\a:b:c~  1*40879  : 1  :  0*80810  ;  £  =  85°  6'  52"J ;  it  melts  at  137—138° 
and  is  readily  soluble  in  most  solvents,  its  alcoholic  solution  gives  a 
red  colour  with  ferric  chloride,  and  its  barium  salt  crystallises  in  small 
needles  containing  4H20.  When  heated,  the  diethyl  salt  yields 
carbon  dioxide,  the  triethyl  salt  described  above,  and  m-hydroxyuvitic 
acid,  melting  and  decomposing  at  295 — 298°,  and  when  esterified  by 
Fischer  and  Speier’s  method  (Abstr.,  1896,  i,  201),  it  yields  15  per 
cent,  of  the  triethyl  ester.  From  this  behaviour,  no  definite  con¬ 
clusion  can  be  drawn  as  to  the  constitution  of  the  diethyl  salt  by 
employing  the  Victor  Meyer  rule. 

Th z  monoethyl  salt,  OH*  C6HMe(C02Et)(C02H)2  4-  H20,  is  obtained 
when  the  sodium  derivative  of  the  triethyl  ester  is  ooiled  with  an 
equivalent  of  sodium  hydroxide  solution  and  precipitated  with  acid  ;  it 
crystallises  from  hot  water  in  long,  flat  needles  readily  soluble  in 
alcohol  or  ether ;  in  the  anhydrous  form,  it  melts  and  decomposes  at 
224° 

^-Hydroxy -2-methyl  trimesic  acid ,  obtained  when  any  one  of  the 
three  ethyl  esters  is  boiled  with  an  excess  of  alkali,  crystallises 
from  water  in  short,  hard  needles  containing  2H20  and  dissolves  readily 
in  alcohol.  When  the  anhydrous  acid  is  heated,  it  melts  at  257°  and 
evolves  a  gas  ;  it  then  solidifies  and  melts  a  second  time  at  280°. 
When  heated  with  an  excess  of  phosphorus  pentachloride  and  then 
treated  with  water,  the  original  acid  is  obtained ;  all  attempts  to 
replace  the  phenolic  OH  group  by  chlorine  were  fruitless.  The  mono¬ 
sodium  salt,  C10H7O7Na  +  3H20,  is  sparingly  soluble  in  water,  but  the 
di-  and  tri-sodium  salts  readily  dissolve. 

Triethyl  k-ethoxy-2-methyltrimesate,  0Et*C6HMe(C02Et)3,  is  a  pale 
yellow  oil  which  decomposes  when  distilled,  and  does  not  solidify 
in  ice  and  salt.  The  monoethyl  salt,  obtained  when  the  triethyl 
ester  is  boiled  with  dilute  sodium  hydroxide,  crystallises  from  boiling 
water  in  prisms  melting  at  195°.  Its  constitution  is  probably 
[(C02H)2 :  C02Et :  Me  :  OEt  =1  :  5:3:2  :  4].  k-Ethoxy-2-methyltrimesic 
acid ,  0Et*C6HMe(C02H)3,  crystallises  from  moderately  dilute  aqueous 
solutions  in  nodular  masses  of  small  needles  containing  1H20,  but  is 
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deposited  from  concentrated  aqueous  solutions  as  hard,  anhydrous 
crystals  melting  at  242 — 243°. 

When  a  cold  aqueous  solution  of  hydroxylmethyltrimesic  acid  is 
treated  with  slight  excess  of  bromine  water  and  the  product  re¬ 
crystallised  from  hot  benzene,  small  needles  of  2  :  §-dibromo-?>-hydroxy-k- 
toluic  acid ,  0H*C6HMeBr2#C02H,  are  deposited,  whilst  Claus’  tri- 
bromometacresol  (Abstr.,  1889,  389)  remains  in  solution.  When  the 
acid  is  brominated  in  acetic  acid  solution,  the  only  product  is  the 
dibromohydroxytoluic  acid ;  it  crystallises  from  dilute  alcohol  in 
colourless  needles  melting  at  233 — 234°,  and  is  identical  with  the 
acid  obtained  by  brominating  3-hydroxy- 4-toluic  acid. 

Triethyl  dihydroxytrimesate  (triethyl  reso7'cinoltricarboxylate), 
C6H(0H)2(C02Et)3  [(C02Et)3  =  1  :  3  : 5], 
is  also  obtained  when  ethyl  acetonedicarboxylate  is  condensed  with  ethyl 
ethoxymethylenemalonate  in  the  presence  of  sodium  ethoxide  (compare 
preceding  page) ;  it  crystallises  from  alcohol  in  colourless  needles 
melting  at  104 — 105°,  is  readily  soluble  in  benzene,  toluene,  or  hot 
alcohol,  and  its  alcoholic  solution  is  turned  red  by  ferric  chloride. 
When  boiled  with  sodium  hydroxide  (1  equivalent),  it  is  converted 
into  the  diethyl  salt,  which  crystallises  from  aqueous  alcohol  in  small 
needles  containing  1H20  ;  the  anhydrous  compound  melts  at  150 — 151  °, 
and  is  readily  soluble  in  alcohol ;  the  sodium  diethyl  salt,  C13H1308Na, 
crystallises  in  long,  thread-like  needles  ;  the  amide , 

CONH2- C6H(0H)2(C02Et)2, 

crystallises  from  alcohol  in  colourless  needles  melting  at  218 — 219°, 
and  when  hydrolysed  with  aqueous  sodium  hydroxide,  is  converted  into 
the  monamide  of  dihydroxytrimesic  acid,  C0NH2*C6H(0H)2(C02H)2, 
which  melts  and  decomposes  at  about  245°,  is  practically  insoluble  in  all 
the  ordinary  organic  solvents,  and  yields  alkali  salts  which  are  readily 
soluble  in  water  ;  the  barium  salt,  C9H5O^NBa  +  3H20,  crystallises 
from  water  in  small  needles.  Senhofer  and  Brunner’s  a-resorcinol- 
dicarboxylic  acid  (Abstr.,  1881,  265)  is  formed  when  the  ethyl  tri- 
carboxylate  is  boiled  with  excess  of  caustic  soda  and  mixed  with  a 
large  excess  of  hydrochloric  acid  ;  it  melts  at  304 — 305°,  not  at 
276°.  When  esterified  by  Fischer  and  Speier’s  method,  it  yields  a 
monoethyl  salt  melting  at  202 — 203°,  together  with  a  minute  quantity  of 
the  diethyl  ester,  which  crystallises  in  long,  flat  needles  melting  at  137°. 
The  constitution  of  the  dicar  boxy  lie  acid  is  uncertain.  J.  J.  S. 

jo-Anisaldoximes.  By  Hector  B.  Carveth  (Jour.  Phys .  Chem ., 
1899,  3,  437 — 451). — jo-Anisaldoxime  exists  in  two  modifications,  the 
a-  and  /3-forms,  melting  at  63°  and  132°  respectively,  but  the  melting 
point  depends  on  the  rate  of  heating,  being  lower  in  each  case  if  it  is 
slow.  This  is  due  to  tautomeric  changes,  and  both  compounds,  if 
maintained  above  the  melting  point  for  some  time,  form  a  mixture 
with  a  melting  point  of  54*2°,  which  is  hence  the  triple  point,  that  is, 
the  melting  point  of  the  equilibrium  mixture  of  the  two  varieties. 
The  eutectic  point  appears  about  02°  lower  and  on  the  side  of  the 
^-modification,  so  that  the  minimum  melting  point  can  only  be  reached 
by  starting  with  the  /3-modification.  The  author  finds  that  only  the 
/3-hydrochloride,  melting  at  129*5°,  exists,  a  result  at  variance 
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with  those  of  Hantzsch  (Abstr.,  1S93,  i,  411);  by  the  addition  of 
hydrogen  chloride,  the  equilibrium  temperature  is  raised  to  about 
55°.  In  benzene  and  toluene  solutions,  the  change  proceeds  very 
slowly  even  at  the  boiling  point ;  it  is  never  reached  in  aniline  or 
alcohol  solutions  (compare  Briihl,  Abstr.,  1899,  i,  735).  Owing  to  this, 
benzene  is  the  best  medium  for  separating  the  oximes  by  fractional 
crystallisation.  The  author  adds  examples  of  cases  where  the  melting 
point  of  compounds  have  been  stated  to  vary  with  the  rate  of  heating, 
and  points  out  that,  in  these  cases,  it  is  probable  that  isomerides  may 
exist  and  are  formed.  L.  M,  J. 

Distillation  of  Dypnone.  By  Michel  Ameye  ( Chem .  Centr ., 
1899,  ii,  96 — 97;  from  Bull.  Acad.  roy.  Belg .,  1899,  227 — 240). — 
Dypnone,  CMePh!CH*COPh,  is  the  first  product  of  the  condensation 
of  acetophenone  to  form  triphenylbenzene.  By  the  action  of  heat  on 
dypnone,  (1)  a  volatile  product,  (2)  diphenylfurfuran,  and  (3)  triphenyl- 
benzene  are  formed.  According  to  Delacre  {Bull.  Acad.  roy.  Belg ., 
[iii],  26),  the  triphenylbenzene  is  produced  by  the  action  of  styrene 
on  diphenylfurfuran  with  elimination  of  water.  The  products  of  the 
reaction,  however,  after  the  acetophenone  and  benzaldehyde  have 
been  removed,  do  not  yield  styrene,  but  a  hydrocarbon  which  combines 
energetically  with  bromine  and  distils  at  140 — 165°.  Allylbenzene 
is  probably  present.  By  heating  the  product  of  the  reaction  at  280°, 
ethylbenzene  is  obtained.  E.  W.  W. 

Pseudodicotoin.  By  Oswald  Hesse  ( Annalen ,  1899,  309,  95 — 96. 
Compare  Abstr.,  1895,  i,  110;  also  Ciamician  and  Silber,  Abstr., 
1897,  i,  57). — Pseudodicotoin,  C25H20Or,  separates  from  a  mixture  of 
ether  and  petroleum  in  crystalline  aggregates,  whilst  dicotoin  is 
deposited  in  leaflets.  When  the  ethereal  solution  is  submitted  to 
prolonged  treatment  with  sodium  carbonate,  the  latter  dissolves 
cotoin,  whilst  the  ether,  on  evaporation,  deposits  hydroxyphenyl- 
coumalin.  M.  O.  F. 

Condensation  of  Dibenzyl  Ketone  with  Benzaldehyde.  By 
Guido  Goldschmiedt  and  Gustav  Knopfer  {Monatsh.,  1899,  20, 
734 — 754). — The  hydrogen  chloride  additive  product  of  benzylidene- 
dibenzyl  ketone  (Abstr.,  1899,  i,  141)  easily  dissolves  in  a  strong 
alcoholic  solution  of  potassium  hydroxide,  and  on  pouring  this  solu~ 
tion  into  water  a  compound ,  C22H180,  is  obtained  ;  this  crystallises 
from  alcohol  in  leaflets  melting  at  86°,  does  not  form  an  additive 
compound  with  bromine,  gives  a  deep  green  coloration  with  strong 
sulphuric  acid,  and  is  probably  1  :  2-diphenyltetrahydro-/3-naphthenone, 

AXHPh-  CHPh 
O  H  i 

^n4\cH2 - CO 

The  oxime  crystallises  from  alcohol  in  prisms  melting  at  158°,  and 
yields  only  tarry  products  when  treated  with  acetic  anhydride.  Often, 
instead  of  the  above  substance,  a  violet  coloured  mass  is  obtained, 
which  when  washed  with  ether  leaves  an  isomeric  compound ,  C22H180  ; 
this  crystallises  from  alcohol  in  needles  melting  at  162 — 163°.  The 
formation  of  the  oxime  of  chlorobenzyl benzyl  methyl  ketone  ( loc .  cit .) 
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requires  long  boiling  ;  with  only  half  an  hour’s  boiling,  a  compound , 
^32  H3i02NC12,  melting  at  130°  is  obtained,  which  is  probably  an  addi¬ 
tive  compound  of  the  ketone  and  its  oxime. 

If  the  alkaline  filtrate  obtained  in  the  preparation  of  1  :  2-diphenyl- 
tetrahydro-/Lnaphthenone  is  acidified,  a  monobasic  acid ,  C22H20O2,  is 
precipitated  ;  this  forms  lustrous  leaflets  melting  at  154 — -155°,  and 
in  neutral  solution  gives  precipitates  with  solutions  of  silver  nitrate, 
copper  sulphate,  and  ferric  chloride.  It  is  saturated  and  forms  a 
methyl  ester  melting  at  107°,  and  an  ethyl  ester  melting  at  50°.  It  is 
probably  a/?y-triphenylbutyrie  acid. 

Dibenzyl  ketone  can  be  condensed  with  benzaldehyde  in  the 
presence  of  dilute  potassium  hydroxide  solution  to  form  a  compound , 
C29H2603  ;  this  is  very  sparingly  soluble  in  all  cold,  but  easily  soluble 
in  most  hot  media,  and  crystallises  in  woolly  needles  melting  at 
144 — 147°.  It  is  probably  a/3Se-tetraphenyl-y-pentanone-ae-diol, 
CO(CHPh*CHPh’OH)2.  It,  however,  does  not  form  an  oxime,  and 
is  not  changed  by  boiling  with  acetic  anhydride.  When  heated  at 
150°,  benzaldehyde  is  eliminated  and  a  ketone ,  C22H20O2,  formed ; 
this  melts  at  97°,  and  is  probably  ay/Ltriphenyl-y-butenone-a-ol, 
OH'OHPh'CHPh'CO'CHgPh  ;  its  oxime  crystallises  from  alcohol  in 
small  needles  melting  at  140°.  P.  H.  P. 

Condensation  Products  of  o-Aldehydic  Acids  with  Ketones. 
By  Hugo  Ludwig  Pulda  (. Monatsh .,  1899,  20,  698 — -716). — The  pro¬ 
perties  of  the  substances  obtained  by  Goldschmiedt  (Abstr.,  1892,  179) 
and  Hamburger  (Abstr.,  1899,  i,  142)  by  the  condensation  of  opianic 
acid  and  phthalaldehydic  acid  with  acetone  and  acetophenone,  have  been 
studied,  in  order  to  determine  whether  they  are  acids  or  lactones. 
These  substances  are  all  insoluble  in  sodium  hydrogen  carbonate  solu¬ 
tion,  but  form  salts  gradually  when  in  contact  with  an  alkali  hydroxide. 
According  to  Hantzsch’s  nomenclature  (Abstr.,  1899,  i,  400),  they  can 
be  designated  “  pseudo-acids.”  The  figures  obtained  by  the  gradual 
titration  of  phthalidedimethyl  ketone,  meconinedimethyl  ketone, 
phenyl  phthalidemethyl  ketone,  and  phenyl  meconinemethyl  ketone 
with  potassium  hydroxide  in  aqueous  alcoholic  solution  are  given. 

The  alkali  salts  of  these  compounds  were  prepared  by  boiling  them 
with  potassium  carbonate  in  absolute  alcoholic  solution  until  the  evolu¬ 
tion  of  carbon  dioxide  ceased,  filtering,  and  evaporating  in  a  desiccator. 
The  potassium  salt  of  meconinedimethyl  ketone  has  a  deep  yellow  colour, 
whilst  the  potassium  salt  of  phenyl  phthalidemethyl  ketone  forms  long, 
silky  needles,  which  are  almost  colourless.  These  salts  undergo  a 
gradual  decomposition  when  titrated  with  decinormal  hydrochloric  acid, 
helianthin  being  used  as  an  indicator.  The  investigations  show  that 
these  substances  possess  the  lactone  form  owing  to  an  intramolecular 
transformation  of  the  true  acids,  which  are  primarily  formed  in  the 
condensation. 

In  order  to  decide  whether  the  acids  primarily  formed  are  unsaturated 
acids  or  hydroxy-acids,  the  following  methyl  derivatives  were  prepared 
by  heating  the  potassium  salts  of  these  substances  with  methyl  iodide 
and  methyl  alcohol  in  a  sealed  tube  :  the  methyl  derivative  of  phthal¬ 
idedimethyl  ketone,  C12H12°3’  is  a  yellow  oil ;  the  methyl  derivative  of 
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meconinedimethyl  ketone,  C14H1605,  forms  yellow  needles  melting  at 
72 — 73°;  the  methyl  derivative  of  phenyl  phthalidemethyl  ketone, 
Ci7Hi203,  is  a  yellowish  oil ;  the  methyl  derivative  of  phenyl  meconine- 
methyl  ketone,  C19H1S05,  forms  yellowish  needles  melting  at  97 — 98°. 
The  formation  of  these  compounds  shows  that  the  substances  primarily 
formed  in  the  condensations  in  question  are  unsaturated  acids. 

The  paper  conclu  les  with  a  discussion  of  the  probable  formulae  of 
some  of  Hamburger’s  compounds.  R.  H.  P. 

Isomeric  Forms  of  Dibenzoylmethane.  By  Johannes  W islicenus 
[with  Bruno  Lowenheim,  Paul  Schmidt,  and  Harry  Edward  Wells] 
(. Annalen ,  1899,  308,  219 — 263). — When  benzylideneacetophenone, 
CHPhlCH* COPh,  is  dissolved  in  chloroform  and  treated  with 
bromine  (1  mo).),  the  dibromide  is  precipitated  ;  this  crystallises  from 
alcohol  and  melts  at  156*5 — ■157*5°.  Bromobenzylideneacetophenone , 
CBrPtnCH*  COPh,  prepared  by  heating  the  dibromide  with  alcoholic 
potassium  acetate,  crystallises  in  slender,  yellow  prisms,  and  melts  at 
43 — 44°.  Hot  alcoholic  potash  converts  these  bromo-compouuds  into 
a  mixture  of  two  isomerides,  C15H1202,  of  which  the  less  readily  soluble 
is  the  substance  known  as  dibenzoylmethane  (von  Baeyer  and  Perkin, 
Abstr.,  1884,  64).  Closer  investigation,  however,  has  shown  that 
the  more  readily  soluble  isomeride  is  the  actual  dibenzoylmethane, 
CH2(COPh)2,  whilst  the  substance  hitherto  known  by  this  name 
is  the  keto-enolic  modification,  or  a -hydroxybenzylideneacetophenone, 
OH*  CPhiCH*  COPh  ;  the  latter  is  readily  produced  from  the  former, 
but  the  converse  reaction  is  not  complete. 

Dibenzoylmethane,  the  new  compound  under  an  old  name,  is  obtained 
quantitatively  by  heating  bromobenzylideneacetophenone  with  alcoholic 
soda  (1  mol.),  aud  melts  simultaneously  with  the  isomeride  at  77 — 78°  ; 
in  chemical  behaviour,  it  closely  resembles  the  keto-enolic  modification, 
but  differs  from  that  substance  in  crystalline  form,  and  in  its  greater 
solubility  in  organic  media.  It  is  insoluble  in  caustic  alkalis,  and  is 
indifferent  towards  ferric  chloride  and  copper  acetate,  whilst  a-hydr- 
oxybenzylideneacetophenone  dissolves  readily  in  dilute  alkalis,  develops 
immediately  an  intense,  violet-red  coloration  with  ferric  chloride,  and 
yields,  with  copper  acetate,  a  crystalline,  greyish-green  copper  deriva- 
tive,  (C15Hu02)2Cu. 

Although  the  isomerides  are  indifferent  towards  acetic  anhydride 
and  glacial  acetic  acid,  phenylcarbimide  combines  with  the  keto- 
enolic  modification,  but  not  with  dibenzoylmethane  ;  the  urethane , 
NHPh*C02*CPh!CH*C0Ph,  crystallises  from  alcohol  in  minute 
needles  and  melts  at  181°. 

The  two  forms  behave  alike  towards  dilute  nitric  acid,  yielding 
benzoic  acid  and  carbon  dioxide,  but  potassium  permanganate  oxidises 
dibenzoylmethane  much  more  slowly  than  a  hydroxybenzylidene- 
acetophenone,  benzoic  and  benzoylformic  acids  being  produced. 

Both  modifications  boil  at  219 — 221°  under  18  mm.  pressure, 
without  undergoing  change.  As  already  indicated,  dibenzoylmethane 
is  the  more  readily  soluble,  dissolving  in  11  -6  parts  of  alcohol  at 
19*5°,  whilst  a-hydroxy benzylideneacetophenone  requires  22*5  parts. 
Concentrated  sulphuric  and  hydrochloric  acids  rapidly  convert 
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dibenzoylmethane  into  the  keto-enolic  modification,  and  the  same 
change  is  effected  by  alkalis,  but  in  this  case  is  attended  with 
resolution  into  acetophenone  and  benzoic  acid.  The  two  modifications 
behave  alike  towards  bromine,  yielding  bromodibenzoylmethane 
and  dibromodibenzoylmethane  (compare  Neufville  and  von  Pechmann, 
Abstr.,  1891,  318). 


holic  solutions  of  the  isomerides  with  hydroxylamine  hydrochloride, 
crystallises  from  carbon  disulphide  in  long,  six-sided  prisms  and 
melts  at  140*5 — 441°;  it  is  indifferent  towards  concentrated  hydro¬ 
chloric  acid  at  200°,  and  merely  volatilises  when  fused  with  moist 
alkali,  but  hydriodic  acid  at  150°  attacks  it  slowly,  forming  benzoic 
acid.  The  oxime,  015H1302N,  is  produced  when  free  hydroxylamine 
acts  on  an  alcoholic  solution  of  a-hydroxybenzylideneacetophenone  or 
its  isomeride,  and  crystallises  in  lustrous  prisms  melting  at  165° ; 
the  compound ,  C22H1803N2,  obtained  from  the  oxime  by  the  action  of 
phenylcarbimide,  crystallises  in  needles,  and  melts  at  132°. 

The  two  modifications  behave  alike  towards  hydrazine  and  phenyl- 

NH-CPh 

hydrazine,  yielding  3  : 5-diphenylpyrazole,  (Knorr  and 

Duden,  Abstr.,  1893,  i,  231),  and  1  :3  :  5-triphenylpyrazole, 

N<NPh-CPh 

^CPh-CH 

(Knorr  and  Laubmann,  Abstr.,  1888,  725),  respectively.  Semi- 
carbazide  converts  the  isomerides  into  the  semicarbazone  of  a-hydroxy- 
benzylideneacetophenone,  which  crystallises  in  thin  plates,  and 
decomposes  at  187°,  if  heated  slowly,  melting  at  205°  when  the 
temperature  is  raised  more  rapidly  ;  3  :  5-diphenylpyrazole  is  produced 
at  the  same  time,  and  also  results  from  the  semicarbazone  under  the 
influence  of  concentrated  hydrochloric  acid  in  alcohol.  M.  O.  F. 


i 

3  ;  5 -Diphenylisoxazole,  CH<^ 


CPh 

CPh 


v/ 

,  prepared  by  heating  alco- 


Potassium  Cyanide  as  a  Condensing  Agent.  By  Alexander 
Smith  (Amer.  Chem.  /.,  1899,  22,  249  —  256.  Compare  Trans.,  1890, 
643).  — Desyl-a-acetonaphthone ,  COPh  •  C  H Ph  •  C  H2  •  CO  •  C  10H7a,  prepared 
by  boiling  a  solution  of  a-acetonaphthone  and  benzoin  in  50  per  cent, 
alcohol  containing  a  small  quantity  of  potassium  cyanide  for  1 
hour,  crystallises  from  benzene  on  adding  light  petroleum  in  stellar 
aggregates  of  white  needles  and  melts  at  151°  ;  when  dissolved  in 
concentrated  sulphuric  acid,  it  yields  2  : 3- diphenyl -§-a-naphthyl- 


O  P  h - C  P  h  \ 

furfuran ,  i  ^>0,  which  crystallises  from  light  petroleum  in 

J  ch:c(c10h7)^ 

slender,  white  needles  and  melts  at  96°.  2  :  %-DipKenyl-§-a-naphihyl- 


CPh - CPh- 

pyrrole ,  I  #  ^>NH,  prepared  by  heating  the  naphthone  with 

CH.C(C10H7) 

alcoholic  ammonia  at  200 — 220°  for  8  hours,  crystallises  from 


alcohol  in  white  needles  and  melts  at  122°*  the  corresponding 
thiophen  derivative,  obtained  by  heating  desyl-a-acetonaphthone  with 
phosphorus  pentasulphide,  melts  at  93°. 
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Desyl-fi-acelonaphthone ,  prepared  from  /?-acetonaphthone,  crystallises 
from  benzene  in  white  needles  and  melts  at  155°. 


When  benzaldehyde  is  heated  with  a  little  powdered  potassium 
cyanide  for  3/4  hour  at  150°,  a  good  yield  of  benzoin  is  obtained  ; 
potassium  hydroxide  did  not  give  benzoin  by  this  method.  Desyl- 
acetophenone  and  desyl-a-acetonaphthone,  however,  are  easily  prepared 
by  heating  benzoin  and  the  corresponding  ketone  with  either  potassium 
cyanide  or  hydroxide  at  150°  for  20  minutes.  Moreover,  by  this 
process,  desylacetomesitone ,  C0Ph*CHPh*CH2*C04C6H2Me3,  which  can- 
not  be  prepared  by  heating  benzoin  and  acetomesitone  with  potassium 
cyanide  in  alcoholic  solution,  is  readily  obtained  ;  it  crystallises  from 
alcohol  in  white  needles,  melts  at  115°,  and  when  dissolved  in  cold 
concentrated  sulphuric  acid  yields  the  corresponding  furfuran  deriva¬ 
tive  which  crystallises  from  methyl  alcohol  in  stellar  aggregates  of 
needles  and  melts  at  87°.  2  ;  3 ~  Diphenyl-5 -mesitylpyrr  ole. 


pTx^CPh  — OPh\ 

CH^C(C6H2Me3rNI1, 

obtained  by  heating  desylacetomesitone  with  alcoholic  ammonia  for 
7  hours  at  230 — 240°,  forms  white  needles  and  melts  at  188c. 


The  action  of  potassium  cyanide  on  a  fused  mixture  of  benzyl 
cyanide  and  benzoin  gives  rise,  not  to  the  simple  condensation  product 
expected,  but  to  the  compound,  OH*OHPh*CPh(CHPtrCN)2,  obtained 
by  Schleussner  ( Diss .  Frankfort ,  1893),  on  heating  the  same  sub¬ 
stances  in  alcoholic  solution;  a-phenylcinnamonitrile  (Frost,  Abstr., 
1889,  597)  and  diphenylsuccinonitrile  are  also  formed.  W.  A.  D. 


Preparation  and  Configuration  of  the  Six  Isomeric  Inactive 
Benzylidenebisacetylacetones.  By  Robert  Schiff  (Annalen,  1899, 
309,  206 — 232). — Under  conditions  described  in  the  original  paper, 
the  author  has  isolated  the  six  isomeric  inactive  benzylidenebisacetyl¬ 
acetones  and  determined  their  configuration. 

The  diketonic  modification,  CHPh(CHAc*COMe)2,  crystallises  from  a 
mixture  of  benzene  and  petroleum  in  slender,  silky  needles,  and 
melts  at  163°;  the  alcoholic  solution  is  indifferent  towards  ferric 
chloride,  even  after  boiling,  or  after  an  interval  of  many  days. 

The  trans -keto-enolic  modification,  COMe'GHAc'CHPh'CAc’.CMe'OH, 
obtained  by  repeatedly  treating  with  boiling  benzene  the  benzylidene- 
bisacetylacetone  (melting  at  168°)  described  by  Knoevenagel  (Abstr., 
1895,  i,  50),  crystallises  from  benzene  in  leaflets,  and  melts  at 
182 — 183°,  when  it  becomes  deep  red  ;  the  cold,  alcoholic  solution  with 
ferric  chloride  gradually  develops  a  red  coloration,  which  is  pro¬ 
duced  immediately  when  the  liquid  is  warmed.  The  specimen  melting 
at  168°  obtained  by  Knoevenagel’s  method,  is  probably  an  allelotropic 
mixture  (Knorr,  Abstr.,  1899,  i,  673)  of  the  Znms-keto-enolic 
modification  with  the  transtrans-ftisnoMc,  form  (see  below).  The  trans - 
keto-enolic  modification  is  very  labile,  and  in  the  course  of  two  months 
becomes  converted  spontaneously  into  the  allelotropic  mixture, 
this  change  being  effected  also  by  a  single  crystallisation  from 
boiling  alcohol. 

The  cie -keto-enolic  modification  crystallises  from  alcohol  in  slender, 
lustrous  needles,  and  melts  at  1 23° ;  the  cold  solution  is  indifferent 
towards  ferric  chloride,  even  after  a  long  interval,  but  when  boiled,  at 
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once  develops  colour.  It  dissolves  in  cold,  dilute  caustic  soda,  and 
when  the  solution  is  acidified,  a  mixture  of  the  original  substance  with 
the  c^stfnms-dienolic  modification  is  produced  ;  an  allelotropic  mixture 
of  these  two  forms,  melting  at  110 — 112°,  is  obtained  on  fusing  the 
cfs-keto-enolie  derivative. 

The  transtrans -dienolic  modification,  CHPh(CHAc,CMe*OH)2,  ob¬ 
tained  bv  the  action  of  alcoholic  sodium  ethoxide  on  the  £r<ms-keto-enolic 

k/ 

form,  crystallises  from  hot  petroleum  in  aggregates  of  long,  colourless 
prisms,  and  melts  at  91 — 92°,  when  it  undergoes  ketonisation  in  part, 
yielding  the  allelotropic  mixture  which  melts  at  168°  ;  the  alcoholic 
solution  immediately  develops  a  deep  carmine  red  coloration  with 
ferric  chloride.  The  anhydride ,  C1yHl803,  is  a  colourless,  viscous  oil 
which  is  indifferent  towards  ferric  chloride  ;  when  treated  with  5  per 
cent,  caustic  soda,  acetic  acid  is  eliminated,  and  5  : 3-phenylmethyl-A2- 


cyclohexenone,  CHPh<^pS2_|  ^>CH,  produced  (compare  Knoeven- 


'CHn — CO 


agel,  loc.  cit.) 

The  cistrans -dienolic  modification  prepared  from  the  m-keto-enolie 
derivative  by  the  action  of  alcoholic  sodium  ethoxide,  melts  at 
93 — 94°  to  a  clear  liquid  which  becomes  turbid  at  95°,  and  then 
crystalline,  melting  finally  at  118 — 119°;  after  an  interval,  if 
allowed  to  cool,  the  same  specimen  melts  at  110 — 112°,  which  tem¬ 
perature  undergoes  no  further  change,  being  that  which  the  allelo¬ 
tropic  mixture  of  the  cttVketo-enolic  and  c^rcms-dienolic  derivatives 
undergoes  fusion.  Ferric  chloride  immediately  develops  an  intense 
wine-red  coloration  with  this  form  of  benzylidenebisacetylacetone. 

The  ciscis -dienolic  modification  occurs  in  the  mother  liquor  of  the 
initial  product  of  the  condensation  of  henzaldehyde  with  acetylacetone, 
and  crystallises  from  benzene  in  large,  lustrous  prisms  melting  at 
125 — 126°;  it  immediately  develops  a  deep  carmine-red  coloration 
with  ferric  chloride.  It  is  a  stable  substance,  and  may  be  heated  at 
the  melting  point  for  some  time  without  changing  into  the  diketonic 
form  melting  at  163°;  this  conversion  is  brought  about,  however,  by 
fuming  hydrochloric  acid. 

Further  confirmation  of  the  proposed  configuration  of  the 
isomerides  is  afforded  by  the  conversion  of  the  (^Vketo-enolic  modi¬ 
fication  into  the  £raws-keto-enolic  form  under  the  influence  of  hot, 
fuming  hydrochloric  acid,  and  the  transformation  of  diketo- 
benzylidenebisacetylacetone  into  the  transtrans- dienolic  derivative  by 
the  agency  of  alcoholic  sodium  ethoxide.  M.  0.  F. 


Compounds  from  Rhubarb,  and  Allied  Substances.  By 
Oswald  Hesse  ( Annalen ,  1899,  309,  32 — 75.  Compare  Abstr.,  1895, 
i,  292  and  299). — By  a  method  of  treatment  which  is  fully  described 
in  the  original  paper,  Chinese  rhubarb  yields  chrysophanic  acid, 
emodin,  rhabarberone,  and  rhein. 

Chrysophanic  acid,  C15H10O4,  crystallises  from  benzene,  alcohol,  or 
glacial  acetic  acid  in  yellow  leaflets,  and  melts  at  186 — 188°;  the 
substance  has  been  previously  described  as  melting  at  different  tem¬ 
peratures  between  154°  and  the  true  point  of  fusion,  the  presence  of 
varying  amounts  of  methylchrysophanic  acid  being  the  cause  of  the 
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uncertainty.  It  dissolves  in  1989  parts  of  absolute  alcohol  at  15°,  and 
the  solution  develops  a  dark  reddish-brown  coloration  with  ferric 
chloride,  becoming  cherry-red  with  bleaching  powder.  A  cherry-red 
precipitate  of  the  barium  hydroxide  derivative,  Ci5H10O4,Ba(OH)2  4- 
H20,  is  obtained  on  adding  aqueous  barium  hydroxide  to  a  dilute 
solution  in  alcohol.  The  acetyl  derivative  crystallises  from  glacial 
acetic  acid  in  yellow  needles,  and  melts  at  152°  ;  the  alcoholic  solution 
develops  a  brownish-red  coloration  with  ferric  chloride,  and  becomes 
red  when  treated  with  caustic  potash.  Chrysophanic  acid  dissolves 
less  readily  in  ammonia  than  Liebermann  represents  ;  the  product  of 
the  action  of  the  cold  alkali  is  aminochrysophanic  acid. 

Rhabarberone ,  C15H10O5,  crystallises  from  alcohol  in  yellow  leaflets, 
and  melts  at  212°;  the  alcoholic  solution  develops  a  brownish-red 
coloration  with  ferric  chloride,  and  an  aqueous  solution  of  alkali 
carbonate  dissolves  the  substance,  developing  a  purple  coloration. 
Hydriodic  acid  converts  it  into  rhabarberohydroanthrone ,  C15H1204, 
without  eliminating  methyl  iodide  ;  it  crystallises  in  yellow  leaflets 
and  fuses  to  a  black  mass  at  215 — 220°. 

Rhein ,  C15H10O6,  melts  at  262 — 265°,  and  when  dissolved  in  alcohol 
develops  an  intense  reddish-brown  coloration  with  ferric  chloride  ; 
acetic  anhydride  converts  it  into  the  diacetyl  derivative,  C15H804(0Ac)2. 

Austrian  rhubarb  contains  chrysophanic  acid,  contaminated  as  usual 
with  methylchrysophanic  acid,  and  rhapontin ,  C22H2409,  which  crys¬ 
tallises  from  water  in  yellowish  prisms,  and  melts,  decomposing  at 
235°.  Rhapontin  is  indifferent  towards  ferric  chloride,  and  is  neutral 
to  litmus,  but  the  aqueous  solution  becomes  acid  when  boiled ;  it 
contains  one  methoxyl  group,  dissolves  readily  in  alkalis  and  alkali 
carbonates,  and  forms  the  lead  derivative,  C21H20O9Pb2.  The  tetracetyl 
derivative  melts  at  102°.  Rhapontin  also  occurs  in  English  rhubarb, 
and  the  chrysophanic  acid  derived  from  this  source  melts  at  188°,  and 
contains  only  a  small  proportion  of  methylchrysophanic  acid. 

It  has  been  stated  by  the  author  (Abstr.,  1896,  i,  573)  that  the  root 
of  Rumex  nepalensis  yields  rumicin,  nepalin,  and  nepodin,  of  which  the 
first-named  had  the  empirical  formula  of  chrysophanic  acid.  It  now 
transpires  that  rumicin  is  chrysophanic  acid,  uncontaminated  with 
methylchrysophanic  acid,  whilst  nepalin  is  identical  with  nepodin, 

^18^16^4* 

The  root  of  Rumex palustris  contains  chrysophanic  acid  and  nepodin, 
which  are  also  present  in  Rumex  obtusifolius ,  along  with  lapodin , 
Ci8Hi605,  which  crystallises  from  alcohol  in  yellow  needles  and  melts 
at  206°,  when  it  decomposes.  An  alcoholic  solution  of  lapodin  develops 
a  dark  brown  or  greenish-brown  coloration  with  ferric  chloride,  and 
hydriodic  acid  does  not  eliminate  a  methyl  group. 

Araroba  powder,  prepared  from  a  Brazilian  wood,  is  employed  in  the 
treatment  of  skin  diseases,  and  was  formerly  known  as  Bahia  powder,  Goa 
powder,  and  chrysa robin.  Liebermann  and  Seidler  ( Annalen ,  1882,  212, 
29)  have  employed  the  last  name  for  indicating  a  yellow,  crystalline  com¬ 
pound  occurring  in  Goa  powder,  and  sold  in  Germany  as  “  chrysophanic 
acid,”  although  it  is  quite  free  from  true  chrysophanic  acid.  Owing 
to  the  confusion  to  which  this  contradiction  gives  rise,  the  author  has 
investigated  commercial  “  chrysophanic  acid  ”  and  araroba  powder. 

Chrysarobin,  obtained  by  extracting  araroba  powder  with  ether, 
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melts  at  174°,  and  has  the  formula  C15H1203,  and  not  C^Hg,  Oy  (com¬ 
pare  Liebermann  and  Seidler) ;  it  is  usually  associated  with  methyl- 
chrysarobin  in  the  proportion  2 :  l,and  for  this  reason  the  melting  points 
of  different  specimens  vary  widely.  Ferric  chloride  develops  a  deep 
brownish -red  coloration  in  the  alcoholic  solution,  and  dilute  potash 
dissolves  it  slowly,  forming  a  yellowish-red  solution  with  feeble  green 
fluorescence ;  concentrated  sulphuric  acid  also  forms  a  yellowish-red 
solution,  becoming  dark  brown  when  warmed.  Glacial  acetic  acid 
polymerises  chrysarobin  to  dichrysarobin ,  which  is  readily  soluble,  and 
becomes  red  when  treated  with  dilute  potash  and  exposed  to  air. 
Fuming  hydrochloric  acid  at  100 — 140°  eliminates  a  methyl  group  from 
methylchrysarobin,  and  gives  rise  to  chrysophanohydroanthrone,  which 
is  isomeric  with  chrysarobin.  Chrysophanohydroanthrone,  C15H1203, 
prepared  alike  from  chrysarobin  and  chrysophanic  acid  by  the  action 
of  hydriodic  acid,  melts  at  205 — 210°,  and  when  mixed  with  dilute 
potash  and  submitted  to  the  action  of  a  current  of  air,  yields  chryso¬ 
phanic  acid  ;  the  diacetyl  derivative  crystallises  from  glacial  acetic 
acid  in  pale  yellow  needles  melting  at  238 — 240°,  and  is  indifferent 
towards  ferric  chloride. 

Chrysarobin  yields  three  acetyl  derivatives,  which  do  not  produce 
colour  with  ferric  chloride.  The  monoacetyl  derivative,  prepared  by  the 
action  of  boiling  acetic  anhydride,  crystallises  from  glacial  acetic  acid 
in  yellow  leaflets,  and  melts  at  188 — 190°,  the  solutions  in  alcohol  and 
acetic  acid  exhibiting  a  blue  fluorescence.  The  diacetyl  derivative, 
formed  when  acetic  anhydride  acts  on  chrysarobin  during  6  hours, 
crystallises  from  glacial  acetic  acid  in  yellow,  rhombic  leaflets,  and 
melts  at  216°;  a  pharmaceutical  preparation  called  lenirobin  appears 
to  consist  of  this  substance  mixed  with  fd-diacetylchrysarobin ,  which 
crystallises  from  alcohol  in  yellow  needles  and  melts  at  265 — 270°. 
The  triacetyl  derivative,  obtained  by  heating  chrysophanohydroanthrone 
with  acetic  anhydride  and  sodium  acetate  during  1  hour,  melts  at  125° ; 
if  the  treatment  is  prolonged,  hexacetyldichrysarobin ,  C30H18(OAc)6,  is 
formed.  Eurobin  is  a  pharmaceutical  preparation  composed  principally 
of  diacetyldicbrysarobin. 

The  constitution  of  the  foregoing  compounds  is  discussed  in  the 
paper.  M.  O.  F. 

Naphthapurpurin  (Trihydroxy-a-naphthaquinone).  By 
George  F.  Jaubert  ( Compt .  rend.y  1899,  129,  684 — 686). — 

Naphthazarin,  on  oxidation  with  manganese  dioxide  and  sulphuric 
acid,  gives  trihydroxy~a.-naphthaquinone ,  [OH* OH* OH: :  1 : 2  : 4],  which, 
from  its  analogy  to  purpurin,  the  author  terms  naphthapurpurin. 
This  forms  reddish-brown  needles,  which  can  be  melted  or  sublimed, 
and  are  sparingly  soluble  in  cold,  but  very  easily  in  hot  water,  form¬ 
ing  a  yellowish-brown  solution,  which  is  decolorised  by  zinc  dust 
with  probable  formation  of  pentahydroxynaphthalene.  Naphtha¬ 
purpurin  possesses  well  marked  dyeing  properties  ;  with  an  aluminium 
mordant,  cotton  is  dyed  a  carmine  red,  and  with  a  chromium  mordant 
wool  is  dyed  a  dull  brown.  Naphthapurpurin  forms  acetyl  and 
benzoyl  derivatives.  H.  R.  Le  S. 

The  Carvone  Series.  By  August  Kiages  and  A.  Kraith  (Ber., 
1899,  32,  2550 — 2563). — By  converting  the  members  of  the  carvone 
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series  into  2-chlorocymene  it  is  shown  that  the  ketone  group  in 
carvone  compounds  occupies  the  ortho-position  to  the  methyl  group. 

2-Chlorohexahydrocymene ,  obtained  by  the  action  of  phosphorus 
pentachloride  on  tetrahydrocarveol,  boils  at  85°  under  20  mm.  pressure, 
has  a  sp.  gr.  0*935  at  18°,  and  a  refractive  index  nD  1 '46 179. 

2-Chloro-&}-terpene  (2-chlorotetrahydrocymene), 

^e<gg:^>OHPr, 

prepared  by  the  action  of  phosphorus  pentachloride  on  carvomenthone 
boils  at  210—211°  under  ordinary  pressure,  and  at  112°  under  20  mm. 
pressure;  it  has  a  sp.  gr.  1*001  at  18°,  and  an  index  of  refraction 
nD  1*52301.  When  treated  with  a  molecular  proportion  of  bromine, 
it  yields  2 -chlorobromotetrahydrocymene,  Cl0Hl6ClBr,  which  is  an  oil 
having  a  sp.  gr.  1*423  at  18°;  on  boiling  with  quinoline,  it  loses  the 
elements  of  hydrogen  bromide,  2-chlorodihydrocymene ,  C10H15C1,  being 
formed  as  a  colourless  oil  boiling  at  210 — 212°,  and  having  a  sp.  gr. 
1*01  at  18°  and  a  refractive  index  nD  1*51202.  The  action  of 
bromine  on  this  compound  gives  rise  to  2-chlorobromodihydrocymene , 
C10H14ClJBr,  which  is  a  heavy,  brown  oil  of  sp.  gr.  1*543  at  18°,  and 
when  treated  with  quinoline  yields  2-chlorocymene.  The  authors 
find  the  melting  point  of  2-chlorocymenesulphonic  acid  to  be  125°, 
the  value  formerly  obtained  by  Jiinger  and  Klages  being  135°,  which 
is  regarded  as  erroneous. 

~7^^^CH*CMe2Cl,  is  a  slightly 
2*o±l2 

coloured  oil  having  a  sp.  gr.  1*1 88  at  18° ;  it  is  converted  into 
2-chlorocymene  when  heated  either  with  quinoline  or  with  dilute 
sulphuric  acid  under  pressure,  or  with  methyl  alcoholic  potash. 
2-Chlorocymene  is  obtained  directly  from  carvone  by  adding  the  latter 
to  phosphorus  pentachloride  covered  with  a  layer  of  light  petroleum, 
and  2-bromocymene  is  obtained  in  a  similar  manner  from  carvone 
and  phosphorus  pentabromide.  With  carvone  and  phosphorus  tri¬ 
iodide,  an  oil  is  obtained  which,  either  when  treated  with  methyl 
alcoholic  potash  or  when  distilled  with  quinoline,  gives  rise  to  a 
product  free  from  iodine.  Eucarvone  also  yields  2-chlorocymene 
when  treated  with  phosphorus  pentachloride.  Owing  to  the  good 
yields  obtained,  2-chloro-  and  2-bromo-cymenes  may  be  conveniently 
prepared  by  the  above  method. 


COl 


Carvone  dichloride ,  CMe<^Qpj 


2-Chloro-&l'd4erpadiene,  CMe<^Q^  obtained  from 

carvenone  and  phosphorus  pentachloride,  is  a  colourless  oil  which  boils 
under  ordinary  pressure  at  207 — 208°  and  under  16  mm.  pressure 
at  105°,  has  a  sp.  gr.  1*023  at  20°  and  a  refractive  index 
nB  T51620;  treatment  with  sulphuric  acid  reconverts  it  into  carven¬ 
one.  The  %chlorobromoterpadieney  C10HI4ClBr,  on  distillation  with 
quinoline,  yields  2-chlorocymene. 

Dihydrocarvone  yields  a  chloride ,  C10H15C1,  which  boils  at  208° 
under  ordinary  pressure  and  at  105 — 106°  under  16  mm.  pressure, 
has  a  sp.  gr.  1*025  at  18°  and  a  refractive  index  nD  1*51622  ;  its 
physical  constants  point  to  its  identity  with  the  chloride  obtained 
from  carvenone. 

Dihydroeucarveol  acetate ,  CV2HO0O2,  boils  at  223 — 224°  (corr.),  has  a 
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sp.  gr.  0*951  at  20°,  and  a  refractive  index  nD  1*46315;  the  isomeric 
dihydrocarveol  acetate  is  a  pleasant  ethereal-smelling  oil  which  boils  at 
231  --232°  and  has  a  sp.  gr.  0*947  at  18°.  From  neither  of  these 
acetates  is  acetic  acid  removed  by  boiling  with  quinoline. 

Dihydroeucarveol  chloride ,  C10Hl7Cl,  boils  at  85°  under  20  mm. 
pressure ;  it  does  not  yield  2-chlorocymene,  but  is  converted  into 
Baeyer’s  euterpene  (Abstr.,  1898,  i,  676). 

On  treatment  with  phosphorus  pentachloride,  dihydroeucarvone 
yields  a  chloride ,  C10H15C1,  boiling  at  92 — 93°  under  18  mm.  pressure, 
and  having  a  sp.  gr.  1 -02  at  18°  and  a  refractive  index  nD  1*51250. 
On  treating  this  chloride  with  excess  of  bromine  and  distilling  the 
compound  thus  obtained  with  quinoline,  two  products  were  formed, 
one  does  not  contain  chlorine  and  the  other,  C10H]SCI,  is  isomeric 
with  2-chlorocymene,  but  does  not  yield  a  sulphonic  acid  and  is  oxidised 
by  cold  permanganate.  T.  H.  P. 


Pulegone  and  Methylhexanone.  By  August  Klages  ( Ber ., 
1899,  32,  2564 — 2569). — Pulegone  in  acetic  acid  solution  absorbs 
bromine,  giving  a  bromide  which,  when  heated,  loses  hydrogen 
bromide  and  yields  methylcyclohexanone  and  ra-cresol. 

3-Chloro-A2  -terpadiene ,  •  CMe2,  obtained  by 

the  action  of  phosphorus  pentachloride  on  pulegone,  is  a  colourless 
oil,  boils  at  101°  under  25  mm.  pressure,  has  a  sp.  gr.  0*983  at  19°, 
and  a  refractive  index  wD  1*49928.  With  excess  of  bromine,  it  yields 
a  2e£m6romo-derivative,  C10HnClBr4,  as  a  dark-coloured  oil ;  treatment 
of  this  compound  with  quinoline  gives  a  product  having  the  boiling 
point  of  chlorocymene  (212 — 216°),  which,  however,  does  not  yield  a 
sulphonic  acid.  Formic  acid  converts  the  chloroterpadiene  into 
methylcyclohexanone ;  a  good  method  of  preparing  the  latter  is  by 
the  action  of  formic  acid  on  pulegone. 

When  methylcyclohexanone  is  brom mated,  and  the  product  heated 
with  quinoline,  m-cresol  is  obtained. 


3  :  3 -Dichlorohexahydrotoluene,  *s  ^orme(^ 

by  the  interaction  of  phosphorus  pentachloride  and  methylcyclohexan¬ 
one  in  the  cold.  If  the  mixture  is  not  cooled,  m-chlorotetrahydro- 
toluene ,  C7HnCl,  is  obtained  as  an  oil  boiling  at  76 — 79°  under 
29  mm.  pressure  and  decomposing  at  160 — 170°  under  ordinary 
pressure;  it  has  a  sp.  gr.  1*021  at  18°,  and  a  refractive  index 
nD  1*48891.  On  brominating  this  compound  and  heating  with 
quinoline,  m-chlorotoluene  is  obtained.  T.  H.  P. 


Terpenes  and  Ethereal  Oils :  Ring  Disruption  and  Ring 
Formation  among  Terpene  Derivatives.  By  Otto  Wallach 
(, Annalen ,  1899,  309,  1 — 31). — The  oximes  of  cyclic  ketones  usually 
undergo  ring  disruption  with  great  facility,  yielding  the  nitrile  of  an 
unsaturated  aliphatic  acid,  with  an  isoxime  as  intermediate  compound  ; 
cyclic  bases  frequently  occur  as  bye-products.  Conversely,  aliphatic 
unsaturated  ketones  may  be  converted  into  cyclic  bases  by  reducing 
the  oxime,  adding  bromine  to  the  amine  thus  obtained,  and  with¬ 
drawing  2HBr  from  the  product. 
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[With  Th.  Bocker.] — A  mixture  of  concentrated  sulphuric  and 
glacial  acetic  acids  converts  methylhexanoneoxime  into  the 
a-is  oxime,  C7H13ON,  melting  at  104 — 105°,  which  has  a0  —3*2°  in 
alcohol,  and  the  /3-isoxime,  which  melts  at  65—66°;  these  com¬ 
pounds  are  distinguished  from  the  original  oxime  by  their  solubility 
in  water,  and  also  by  their  stability  towards  dilute  acids,  which 
do  not  affect  them  even  when  boiled.  The  isoximes  are  feeble 
bases,  and  form  readily  soluble  hydrochlorides,  and  compounds  with 
alkyl  iodides ;  their  constitution  is  most  likely  expressed  by  the 


formulae 


0H»<£™cV°cd>NH  0H'< 


CHMe — CH 
CH2*CH2*NH 


?>CO, 


but  the  possibility  of  physical  isomerism  is  not  excluded,  as  both 
forms  boil  at  154 — 155°  under  14  mm.  pressure,  and  at  278 — 279° 
under  atmospheric  pressure. 

Phosphoric  oxide  acts  vigorously  on  methylhexanoneoxime,  pro¬ 
ducing  unsaturated  hydrocarbons  of  the  aliphatic  series,  together 
with  toluene,  dihydro  toluene,  and  the  nitrile  of  an  unsaturated 
acid,  C7H1202,  probably  identical  with  Fittig's  /3y-isoheptenoic  acid. 
This  acid  boils  at  120 — 121°  under  12  mm.  pressure,  at  219 — 222° 
under  atmospheric  pressure,  and  has  a  molecular  refraction  35  9 2  ; 
the  amide  melts  at  68 — 70°,  the  calcium  salt  contains  1JH20,  and 
the  isomeric  lactone  is  a  liquid  which  boils  at  116 — 120°  under  reduced 
pressure. 


[With  W.  Path]. — Methylhexanoneoxime  and  phosphoric  oxide 
also  give  rise  to  a  lutidine,  C7H9N,  which  shows  some  resemblance  to 
2  :  6-dimethylpyridine.  It  boils  at  148 — 156°,  forms  a  picrate  which 
melts  at  163 — 164°,  and  a  platinichloride  which  crystallises  from 
alcoholic  hydrochloric  acid  in  thick  plates  and  melts  at  197 — 198°  ; 
the  aurichloride  melts  at  127 — 128°. 

Phosphoric  oxide  converts  methylpentanoneoxime  into  volatile 
hydrocarbons,  the  nitrile  of  /lyhexenoic  acid  and  3-methylpyridine. 

A  mixture  of  glacial  acetic  and  concentrated  sulphuric  acids  trans¬ 
forms  suberoneoxime  into  the  isoxime ,  C7H13ON,  which  melts  at  25° 
and  boils  at  156°  under  8  mm.  pressure ;  the  hydrochloride  dissolves 
very  readily  in  water,  and  the  platinichloride  forms  large  crystals. 
Phosphoric  oxide  acts  on  the  isoxime  when  heated,  forming  the  nitrile 
of  a  heptenoic  acid,  07H1902. 

Thujaketoneoxime ,  09H16IN0H,  derived  from  methyl  heptylene 
ketone  (Abstr.,  1893,  i,  107),  boils  at  118 — 120°  under  15  mm. 
pressure.  Reduction  converts  it  into  the  base ,  C9Hl7*NH2,  which 
boils  at  78 — 79°  under  26  mm.  pressure,  and  forms  the  carbamide 
melting  at  104 — 105°.  A  base  belonging  to  the  pyridine  series 
results  on  eliminating  water  from  the  oxime  by  means  of  concentrated 
sulphuric  acid. 

[With  Eugen  von  Biron.] — Phosphoric  oxide  acts  vigorously  on 
thujaketoneoxime,  yielding  the  base,  C9H15N,  which  boils  at  1 80 — 183°, 
and  has  a  sp.  gr.  0-892  at  25°;  the  picrate  decomposes  above  170° 
without  melting,  and  the  platinichloride  melts  and  decomposes  at  179°. 

[With  Herm.  Umbgrove.] — The  base ,  C8H]5*NH2,  obtained  by  re¬ 
ducing  methylheptenoneoxime  in  alcohol  with  sodium,  boils  at 
166 — 167°,  has  a  sp.  gr.  0'7975  at  20°,  and  a  molecular  refraction 
42*47  ;  the  picrate ,  oxalate,  and  carbamide  melt  at  112°,  203°,  and 
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118°  respectively.  The  hydrochloride  is  hygroscopic,  and  yields  the 
platinichloride ,  which  melts  at  165°;  the  dihydrochloride  of  the  base, 
C8H1601  *NH0,  produced  on  passing  hydrogen  chloride  into  an  ethereal 
solution  of  the  base,  C8H15*NH2,  melts  at  150°. 

When  bromine  (1  mol.)  is  added  to  an  aqueous  solution  of  the 
hydrochloride,  C8H15*NH2,HC1,  the  colour  is  destroyed,  and  on 
evaporating  the  solution,  hydrogen  bromide  is  evolved ;  caustic  soda 
liberates  from  the  residue  the  base,  C8H15N,  which  boils  at  145 — 147°, 
has  a  sp.  gr.  0  838  at  20°,  and  a  molecular  refraction  39 '39.  The 
picrate  and  oxalate  melt  at  139°  and  141°  respectively.  The  constitution 

.CH0 — C:CMe2 

of  the  base  is  expressed  by  one  of  the  formulae  CH2\Qjj^e 

.CH/CHiCMe, 
and  CH2<0HMe — 

[With  Ad.  Gilbert.] — -Phosphoric  oxide  converts  methylbeptenone- 
oxime  into  a  base ,  C8H13N,  which  boils  at  183°;  the  picrate  melts  and 
decomposes  at  149 — 150°,  the  platinichloride  decomposes  before  fusion, 
and  the  aurichloride  forms  yellow  needles  which  melt  and  decompose 
at  164—165°.  M.  0.  F. 

Relation  of  Pinene  Hydrochloride  and  Hydriodide  to  Bornyl 
Chloride  and  Iodide.  By  Georg  Wagner  and  W.  Brickner  ( Ber., 
1899,  32,  2302 — 2325). — The  authors  support  the  conclusion  of 
Jtinger  and  Klages  (Abstr.,  1896,  i,  313),  and  of  Beychler  (ibid.),  that 
the  isobornyl  chloride  prepared  by  the  action  of  phosphorus  penta- 
chloride  on  isoborneol  is  identical  with  camphene  hydrochloride.  They 
further  seek  to  show  that  pinene  hydrochloride  is  the  true  chloride 
from  borneol.  The  so-called  “bornyl  chloride,”  prepared  by  the 
action  of  phosphorus  pentachloride  on  borneol  from  bornyl  acetate, 
was  found  to  be,  for  the  most  part,  readily  convertible  into  camphene 
by  boiling  with  alcoholic  potash,  and  therefore  probably  consists 
chiefly  of  isobornyl  chloride  (camphene  hydrochloride),  the  borneol 
being  converted  first  into  camphene  and  then  combining  with  a  mol. 
of  hydrogen  chloride  ;  a  part  of  the  product,  however,  is  much  more 
resistant  to  the  action  of  alcoholic  potash  or  of  water,  and  it  is  sug¬ 
gested  that  this  is  probably  identical  with  the  pinene  hydrochloride 
from  turpentine  oil.  Riban’s  chloride  (Ann.  Chim.  Phys .,  1875,  [v], 
6,  380 — 383),  prepared  by  the  action  of  hydrogen  chloride  on  borneol, 
is  regarded  as  a  mixture  similar  to  that  produced  by  the  action  of 
phosphorus  pentachloride,  but  containing  a  larger  percentage  of  true 
bornyl  chloride.  Attempts  were  also  made  to  convert  pinene  hydro¬ 
chloride  into  bornyl  acetate  by  heating  it  with  silver  acetate  and 
acetic  acid  on  a  water-bath  during  two  days ;  the  product  consisted 
chiefly  of  camphene  and  isobornyl  acetate,  but  did  not  appear  to  con¬ 
tain  any  bornyl  acetate.  The  reaction  proceeds  much  more  smoothly 
than  that  employed  by  Marsh  and  Stockdale  (Trans.,  1890,  57,  963), 
but  it  is  probable  that  in  each  case  the  isobornyl  acetate  is  produced 
by  addition  of  acetic  acid  to  camphene  (Reychler,  Abstr.,  1896,  i,  313), 
and  not  by  the  direct  displacement  of  the  chlorine  of  the  chloride  by 
the  acetoxy-radicle. 

More  definite  results  were  obtained  with  the  iodides.  Pinene  hydr¬ 
iodide  (Deville,  Annalen ,  1841,  37,  176  ;  Baeyer,  Abstr.,  1893,  i,  360) 
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is  best  prepared  by  the  action  of  dry  hydrogen  iodide  on  French  turpen¬ 
tine  oil;  it  is  a  stable,  heavy,  colourless  oil  which  boils  at  118 — 119° 
under  15  mm.  pressure,  solidifies  in  a  freezing  mixture,  melts  at  -  3°, 
and  has  the  sp.  gr.  1*4826  at  0°/0°  and  1*4635  at  20°/0°.  When  prepared 
from  a  turpentine  oil  of  [a]D  37°  50'  and  washed  with  aqueous  caustic 
potash,  it  gave  aD  -  33°  34'  in  a  decimetre  tube,  but  on  heating  with 
alcoholic  potash  aD  became  —  32°  40'  after  10  hours,  and  —  31°  25'  after 
40  hours  treatment.  It  is  completely  freed  from  iodine  by  heating  with 
alcoholic  potash  at  160 — 170°  for  a  short  time,  and  at  this  tempera¬ 
ture  camphene  is  the  sole  product.  The  iodide  is  only  slowly  attacked 
by  potassium  permanganate,  even  on  heating,  but  is  oxidised  by  fum¬ 
ing  nitric  acid  at  -  20°  with  separation  of  iodine.  Silver  acetate  and 
acetic  acid  yield,  not  only  camphene  and  the  two  bornyl  acetates,  but 
also  dipentene  and  inactive  terpinyl  acetate ;  the  authors  regard  di- 
pentene  and  terpinyl  acetate  as  the  normal  products  of  the  action,  and 
camphene  and  isobornyl  acetate,  which  are  produced  in  larger  quanti¬ 
ties  at  higher  temperatures,  are  supposed  to  be  formed  by  a  secondary 
reaction. 

Bornyl  iodide,  when  prepared  by  moistening  borneol  with  a  little 
water  and  saturating  with  hydrogen  iodide  at  the  temperature  of  a 
water-bath,  seems  to  be  a  mixture  of  two  substances,  one  of  which  is 
readily  attacked  by  alcoholic  potash,  giving  an  oily  hydrocarbon,  whilst 
the  other  is  only  slowly  attacked  and  gives  camphene.  True  bornyl 
iodide ,  when  purified  by  boiling  with  an  excess  of  alcoholic  potash 
during  30  hours,  closely  resembles  pinene  hydnodide  in  most  of  its 
properties  and  reactions,  but  is  almost  inactive  (aD  =  1°*30'  in  a  deci¬ 
metre  tube)  ;  it  boils  at  118 — 119°  under  16  mm.  pressure,  has  the 
sp.  gr.  1*4799  at  0°/0c  and  1*4617  at  20°/0°,  solidifies  in  a  freezing 
mixture,  and  melts  at  —13°;  when  treated  with  silver  nitrate  and 
acetic  acid,  it  gives  camphene,  bornyl  acetates,  dipentene,  and  terpenyl 
acetate ;  the  authors  therefore  regard  it  as  identical  with  pinene 
hydriodide  in  all  respects  except  its  rotatory  power.  Isoborneol  gives 
an  oily  hydriodide  which  is  decomposed  completely  by  cold  alcoholic 
potash  into  camphene  and  potassium  iodide. 

The  formation  of  bornyl  chloride  (pinene  hydrochloride)  from  pinene 
by  the  action  of  hydrogen  chloride  is  explained  by  the  use  of  the 
formulae : 


CH — CMe  I  CH 


GH2*CH—  ch2 


Pinene. 


CH2-CMe— CH 
j  CMe2Cl  I 
OH2-CH - CH2 

Terpinyl  chloride. 


CH2*CMe— CHC1 

I  9Me2  I 

ch2-ch— ch2 

Bornyl  chloride. 


The  formation  of  terpinyl  chloride  by  the  action  of  hydrogen  chloride 
has  not  been  definitely  proved,  although  the  presence  of  a  strongly 
active  liquid  hydrochloride  has  been  repeatedly  noticed ;  its  production 
would,  however,  be  quite  analogous  to  that  of  terpinyl  salts  by  the 
action  of  organic  acids  on  pinene  (Reychler,  Abstr.,  1896,  i,  313). 

T.  M.  L. 
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Ethereal  Oil  of  Jasmine  Flower.  By  Albert  Hesse  (Ber.,  1899, 
32,  2611 — 2620.  Compare  Abstr.,  1899,  i,  376  and  441). — Crude 
oil  of  jasmine  is  warmed  with  10  per  cent,  of  picric  acid  until  a  clear 
solution  is  obtained  ;  on  cooling,  a  considerable  quantity  of  indole 
picrate  separates,  and  the  precipitation  is  completed  by  the  addition  of 
light  petroleum.  The  amount  of  indole  in  the  oil  is  about  2J  per  cent. 
The  bisulphite  compound  of  indole  is  readily  produced  by  shaking 
together  an  ethereal  solution  of  indole  and  a  dilute  alcoholic  solution 
of  sodium  hydrogen  sulphite ;  it  separates  in  white,  silky  leaflets 
readily  soluble  in  water  and  sparingly  in  methylic  alcohol.  Oil  of 
jasmine  also  contains  a  small  amount  (about  J  per  cent.)  of  methyl 
anthranilate ;  this  ester  is  detected  by  Erdmann  and  Walbaum’s 
method  (Abstr.,  1899,  i,  620  and  621).  Oil  of  neroli  contains  over  1 
per  cent,  of  this  compound,  and  in  this  case  it  can  be  separated  by 
adding  the  oil  to  a  mixture  of  ether  and  concentrated  sulphuric  acid, 
when  the  sulphate  of  methyl  anthranilate  crystallises  out;  under  these 
conditions,  no  precipitate  is  obtained  with  oil  of  jasmine. 

Oil  of  jasmine  is  treated  with  picric  acid  and  petroleum  to  remove 
indole,  and  then  fractionated  under  diminished  pressure  ;  the  fraction 
distilling  at  100°  under  a  pressure  of  4  mm.  is  heated  with 
hydroxylamine  hydrochloride  and  alcoholic  potash.  The  crude  oxime 
is  purified  either  by  distilling  with  steam  or  by  reprecipitation  with 
ammonia  from  its  solution  in  dilute  sulphuric  acid. 

Jasmone ,  CnH160,  is  obtained  by  hydrolysing  the  oxime  with  hot 
dilute  sulphuric  acid  ;  the  new  ketone  boils  at  257 — 258°  under  a 
pressure  of  755  mm.,  and  has  a  sp.  gr.  0'945  at  15°.  Jasmone  oxime , 
CuHl7ON,  crystallises  from  dilute  alcohol  in  needles,  and  melts  at  45°. 
Jasmone  semicarbazone  melts  at  200 — 204° ;  it  is  probably  a  mixture 
because  crystallisation  from  alcohol  separates  it  into  a  less  soluble 
substance  melting  at  204 — 206  ,  and  a  more  soluble  melting  at 
199 — 201°.  The  constituents  of  the  oil  of  jasmine  are  : 

Jasmone  . 3*0  per  cent.  J  inalyl  acetate . 7*5  per  cent. 

Indole  . 2*5  „  Benzyl  alcohol  . 6*0  „ 

Methyl  anthranilate  0*5  ,,  Linalool  . ,..15‘5  ,, 

Benzyl  acetate . 65*0  „  - 

100*0 

G.  T.  M. 

Natural  Resins  [Ueberwallungsharze].  V.  By  Max  Bamberger 
and  Anton  Landsiedl  ( Monalsh .,  1899,  20,  755 — 761.  Compare 
Abstr.,  1899,  i,  929). — The  isolariciresinol,  which  was  obtained 
(loc.  cit.)  by  the  hydrolysis  of  the  acetyl  derivatives  of  lariciresinol,  is 
also  formed  when  lariciresinol  is  treated  with  sodium  in  amyl  alcoholic 
solution ;  it  crystallises  in  laminae  from  dilute  alcohol,  and  melts  at 
95 — 97°.  The  tetracetyl  derivative  melts  at  160°.  The  dimetlioxy- 
derivative  crystallises  from  alcohol  in  long  needles  melting  at  165°,  but 
the  dietjhoxy-derivative  is  apparently  identical  with  diethoxy  larici¬ 
resinol.  If  this  isolariciresinol  is  boiled  in  benzene  solution,  it  is  trans¬ 
formed  into  an  isomeric  substance ,  C19H2206,  which  melts  at  152 — 153° 
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and  on  recrystallisation  from  alcohol  is  reconverted  to  isolariciresinol 
being  probably  a  physical  isomeride  of  this  latter  substance. 

R.  H.  P. 

Ethereal  Oils  of  Cresses,  and  the  G-lucosides  from  which  they 
are  formed.  By  Johannes  Gadamer  [Arch.  Pharm .,  1899,  237, 
507 — 521). — The  method  adopted  was  that  found  suitable  in  the  case 
of  Tropceolum  majus  (compare  Abstr.,  1899,  i,  535). 

From  Lepidium  sativum  (garden  cress)  the  same  products  were 
obtained  as  from  Tropceolum,  namely,  benzylthiocarbimide  and  silver 
tropseolate. 

From  Nasturtium  officinale  (watercress),  phenylethylthiocarbimide, 
CH2Ph*OH’NCS,  is  obtained.  The  glucoside,  gluconasturtiin ,  is  a 
different  one  ;  on  treatment  with  silver  nitrate,  it  yields  silver  nastur- 
tiate ,  CH2Ph,CH2*N!C(SAg)*0,S02*OAg  +  2H20,  which  is  soluble  in 
ammonia  in  the  presence  of  ammonium  nitrate,  but  is  precipitated  by 
nitric  acid,  and  is  decomposed  by  sodium  thiosulphate  into  phenyl¬ 
ethylthiocarbimide  and  sodium  sulphate.  When  an  attempt  was  made 
to  prepare  an  additive  compound  of  the  silver  salt  with  ammonia,  it 
was  found  that  some  of  the  silver  was  replaced  at  the  same  time  by 
ammonium.  It  is  noteworthy  that  the  seeds  do  not  contain  an 
appreciable  quantity  of  any  enzyme  capable  of  hydrolysing  the 
glucoside. 

Barbarcea  precox  (American  cress)  yields  the  same  products  as 
Nasturtium .  C.  F.  B. 

Amyg'dalinamidoxime.  By  Hugo  Schifp  (Ber.,  1899,  32, 
2699 — 2  7 02) . — Amygdalinamidoxime , 

Ci2H2iOi0-O*CHPh-C(NH2):NOH  +  3H20, 
is  prepared  by  the  action  of  hydroxylamine  on  amygdalin  ;  it  crystallises 
from  dilute  alcohol,  decomposes  at  about  160°,  has  only  a  slightly  bitter 
taste,  and  dissolves  readily  in  water,  but  not  in  absolute  alcohol, 
benzene  or  chloroform.  It  is  lsevorotatory,  [a]D-  72*2°;  the  mol. 
weight,  determined  from  the  freezing  point  of  a  solution  in  phenol, 
was  462  (calc.  490).  T.  M.  L. 

Extractum  Filicis  Aethereum.  By  Arthur  Hausmann  (Arch. 
Pharm.,  1899,  237,  544 — 560.  Compare  Boehm,  Abstr.,  1898,  i,  40). 
— Aspidin  does  not  occur  in  extracts  prepared  from  the  roots  of 
Aspidium  Filix  mas ,  Sw.  ;  it  is  found  in  Aspidium  spinulosum ,  Sw., 
however,  and,  when  detected  in  a  commercial  extract,  owes  its 
presence  probably  to  the  fact  that  a  comparatively  inexpert  collector 
has  mistaken,  as  can  easily  be  done,  the  roots  of  A.  spinulosum  for 
those  of  A.  Filix  mas,  which  are  prescribed  officinally.  Filicic  acid  is 
present  in  extracts  both  from  A.  Filix  mas  and  Athyrium  Filix  femina, 
Roth.  Flavaspidic  acid  occurs  in  the  extracts  from  all  the  ferns 
enumerated  above.  Albaspidin  and  aspidinol  occur  in  extracts  con¬ 
taining  filicic  acid,  as  well  as  in  those  which  contain  aspidin. 

Poulsson’s  (Abstr.,  1896,  i,  387 ;  1899,  i,  379)  yellow  and  white 
polystichumic  acids  (polystichin  and  polystichalbin)  are  possibly 
identical  with  aspidin  and  albaspidin,  and  either  his  polystichocitrin 
or  polystichofiavin  with  flavaspidic  acid  ;  in  no  case,  however,  do  the 
analyses  agree.  C.  F.  B. 
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Constitution  of  the  Colouring  Matter  of  Leaves  :  Chloro- 
globin.  By  Tsvett  (Compt.  rend.,  1899,  129,  607 — 610). — When 
plant  leaves  are  treated  with  a  concentrated  aqueous  solution  of 
resorcinol  made  slightly  alkaline  with  ammonium  carbonate,  the 
chloroplasts  swell  up  and  agglomerate,  and  various  constituents  of  the 
cells  are  dissolved  or  liquefied,  whilst  the  colouring  matter  collects  in 
large,  oily-looking  drops,  which  coagulate  at  once  if  the  resorcinol  is 
washed  out  by  glycerol  or  water.  These  green  globules,  which  the 
author  calls  chloroglobin ,  are  insoluble  in  saline  solutions,  but  swell  up 
in  some  of  them  (dipotassium  hydrogen  phosphate  and  potassium 
carbonate),  and  are  altered  by  potassium  carbonate ;  they  are 
slowly  decomposed  by  dilute  acids,  and  are  completely  dissolved 
and  decomposed  by  concentrated  acids.  Like  many  proteids,  the 
globules  absorb  and  retain  colouring  matters  such  as  magenta, 
cyanin,  chrysoidin,  methylene-blue,  and  iodine-green.  Chloroglobin 
swells  up  in  solutions  of  alkali  hypochlorites  and  is  decolorised ;  the 
bleached  substance  gives  indefinite  results  with  the  ordinary  reagents 
for  proteids.  It  dissolves  in  strong  alcohol,  and  if  this  solution  is 
agitated  with  benzene,  a  green  colouring  matter,  which  is  not  affected 
by  resorcinol,  passes  into  the  latter,  and  a  yellow  substance,  which  is 
liquefied  by  resorcinol,  remains  in  the  alcohol. 

In  physico-chemical  properties,  chloroglobin  resembles  the  proteids ; 
the  solubility  in  ether,  carbon  disulphide,  and  other  organic  solvents, 
seems  to  be  due  to  the  chromophoric  nucleus  in  the  molecule.  The 
chlorophyll  and  carotin  (xanthophyli)  are  probably  loosely  associated 
with  the  proteid  nucleus. 

Chloroglobin  can  be  obtained  in  a  very  pure  condition  by  extracting 
suitable  leaves  with  strong  alcohol,  diluting  to  20°,  and  collecting  the 
very  fine  precipitate  by  filtration  through  porcelain.  C.  H.  B. 

Alkaloids  of  the  Solanaceae.  By  Oswald  Hesse  ( Annalen ,  1899, 
309,  75 — 94.  Compare  Abstr.,  1892, 1498). — A  specimen  of  atropine 
has  been  obtained  from  the  root  of  Scopolia  atropoides  entirely  devoid 
of  optical  activity;  it  melts  at  115*5— 116°,  and  the  hydrobromide 
and  hydrochloride,  which  are  also  inactive,  melt  at  162°  and  165° 
respectively.  The  aurichloride  and  oxalate  melt  at  136°  and  190 — 191° 
respectively.  Gadamer  (Abstr.,  1897,  i,  132)  has  also  prepared  inactive 
atropine,  attributing  the  activity  of  the  commercial  alkaloid  to  the 
presence  of  hyoscyamine,  and  this  has  been  found  by  the  author  to  be 
the  explanation.  The  rotatory  power  diminishes  when  the  alkaloid  is 
kept  in  the  free  condition,  but  the  activity  of  the  sulphate  undergoes 
no  change.  Atropine  aurichloride,  contaminated  with  hyoscyamine 
aurichloride,  becomes  transformed  into  the  latter  in  two  years ;  the 
individual  salt,  however,  undergoes  no  change. 

The  rotatory  power  of  hyoscyamine  also  changes  when  the  free 
alkaloid  is  kept,  but  the  sulphate  does  not  alter. 

Atroscine,  obtained  from  commercial  scopolamine  hydrobromide 
(Abstr.,  1896,  i,  655),  melts  at  82 — 83°  when  anhydrous,  and  is  optic¬ 
ally  inactive  ;  it  crystallises  with  1H20,  then  melting  at  56 — 57°,  and 
with  2H20,  when  it  melts  at  36 — 37°.  The  hydrobromide  crystallises 
with  ^H20  and  with  3H20,  and  melts  at  181°  when  anhydrous.  One 
specimen  of  commercial  scopolamine  hydrobromide  examined  by  the 
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author  contained  15  per  cent,  of  atroscine  hydrobromide,  but  all  others 
contained  44  8 — 83*7  per  cent.  ;  the  new,  crystallised  alkaloid,  obtained 
by  E.  Schmidt  from  hyoscine,  is  stated  by  the  author  to  be  impure 
atroscine,  and  this  is  also  true  of  Luboldt’s  scopolamine  (Abstr.,  1898, 
i,  499). 

The  author  emphasises  the  opinion  already  expressed  (Abstr.,  1897, 
i,  132)  that  the  name  scopolamine  is  misleading,  as  the  commercial 
hydrobromide  is  a  mixture  of  hyoscine  and  atroscine  hydrobromides. 

M.  0.  F. 

Narcotine.  By  Wilhelm  Boser  (Z?er.,  1899,  32,  2974.  Compare 
Annalen ,  1888,  247,  168). — The  author  points  out  that  Frankforter 
and  Keller  (Abstr.,  1899,  i,  781)  are  in  error  in  attributing  to  him  the 
statement  that  dimethyltolueneazammonium  silver  iodide  is  formed  by 
the  action  of  silver  chloride  on  narcotine  methiodide.  A.  H. 

a-Dinitrophenylpyridine  Chloride.  By  Eduard  Yongerichten 
( Ber.j  1899,  32,  2571 — 2572). — One-tenth  of  a  per  cent,  of  pyridine  in 
aqueous  or  alcoholic  solution  may  be  detected  as  follows.  An  alcoholic 
solution  of  a-chlorodinitrobenzene  is  added  to  the  liquid,  and  the  mix¬ 
ture  then  gently  warmed  and  shaken ;  after  cooling,  the  addition  of 
sodium  hydroxide  solution  produces  a  reddish- violet  colour  if  pyridine 
is  present. 

A  solution  of  a-chlorodinitrobenzene  in  excess  of  pyridine  gradually 
deposits  an  additive  compound,  CUH804N3C1,  which  crystallises  from 
methyl  alcohol  in  long,  flat  prisms  and  from  acetic  acid  in  groups  of 
radiating  needles;  it  is  very  soluble  in  water  or  alcohol,  and  gives  a  white 
precipitate  with  silver  nitrate  ;  the  platinichloride ,  (CnHg04N3)2PtCl6, 
and  aurichloride ,  CnH804N3AuCl4,  form  yellow  precipitates.  Freshly 
precipitated  silver  oxide  produces  in  the  aqueous  solution  no  alkaline 
reaction,  but  a  red,  crystalline  precipitate  soluble  in  sodium  hydroxide 
solution  with  the  formation  of  a  reddish-violet  coloration.  The  addi¬ 
tion  of  sodium  carbonate  gives  a  thick  brown  precipitate,  gradually 
changing  into  a  heavy,  scarlet,  crystalline  deposit,  which  also  gives  a 
reddish-violet  colour  when  dissolved  in  sodium  hydroxide  ;  the  same 
coloration  is  obtained  by  the  direct  addition  of  sodium  hydroxide  solu¬ 
tion  to  the  aqueous  chloride.  The  red,  crystalline  compound  has  the 
composition  (C11H804N3)20,  and  is  the  anhydride  of  the  ammonium 
base  corresponding  with  the  chloride.  T.  H.  P, 

Dinitrophenylpyridine  Chloride.  By  Leopold  Spiegel  ( Ber ., 
1899,  32,  2834 — 2836.  Compare  Yongerichten,  preceding  abstract,  and 
Gail,  Diss.  Marburg ,  1899). — The  aurichloride  of  dinitrophenylpyridine 
chloride  crystallises  from  hot  water  in  golden  flakes.  The  product  of 
the  action  of  alkalis  on  the  chloride  has  the  composition  of  an 
ammonium  base  (Gail),  and  not  of  an  anhydride  (Yongerichten).  The 
chloride  is  oxidised  by  potassium  permanganate  and  by  chromic  acid 
to  dinitraniline,  showing  that  the  phenyl  group  is  linked  to  the 
nitrogen,  and  not  to  the  carbon,  of  the  pyridine  ring.  T.  M.  L. 

Alkyl  Salts  of  Quinolinic  and  Cinehomeronic  Acids.  By 
Alfred  Kirpal  (. Monatsh .,  1899,  20,  766 — 778). — fi-Methyl  quinolinate 
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is  obtained  when  quinolinic  anhydride  is  boiled  for  4  hours  with  methyl 
alcohol  and  a  little  acetic  anhydride  ;  it  forms  colourless,  rhombohedral 
crystals  from  ethyl  acetate  melting  at  123°,  and  its  metallic  salts  are 
very  similar  to  those  of  picolinic  acid.  When  heated  above  its  melting 
point,  carbon  dioxide  is  eliminated  with  the  formation  of  methyl 
nicotinate.  The  corresponding  $-ethyl  quinolinate  crystallises  from 
benzene  in  colourless  leaflets  melting  at  132°. 

Monomethyl  cinchomonerate,  first  prepared  by  Goldschmiedt  and 
Strache  (Abstr.,  1889,  1016),  melts  at  172°.  Its  metallic  salts  are 
very  similar  to  those  of  nicotinic  acid,  and  it  is  probably  therefore  the 
y-methyl  cinchomeronate.  Dimethyl  cinchomeronate  is  a  yellow  oil 
which  cannot  be  distilled.  The  hydrochloride  melts  at  141°.  The 
author  was  not  successful  in  obtaining  the  a-alkyl  quinolinates  or 
/2-alkyl  cinchomeronates. 

These  compounds  were  prepared  in  order  to  test  Wegscheider’s  rule 
for  the  esterification  of  dibasic  acids  (Abstr.,  1895,  ii,  310)  and  the 
results  taken  in  conjunction  with  those  of  Goldschmiedt  and  Kirpal 
on  the  esterification  of  papaverinic  acid  (Abstr.,  1897,  i,  131)  lead  to 
the  conclusion  that  the  rule  is  not  applicable  to  pyridinedicarboxylic 
acids.  B.  H.  P. 

Dicyanohydroxypyridones.  By  Icilio  Guareschi  ( Ghem .  Centr 
1899,  ii,  118 — 120  ;  from  Atti  Real.  Accad.  Torino ,  34.  Compare 
Abstr.,  1898,  i,  274). — By  the  action  of  ammonia  solution  of  sp.  gr. 
0*914  on  a  mixture  of  benzaldehyde  (about  1  mol.),  ethyl  methyl- 
cyanoacetate  and  ethyl  ethylcyanoacetate,  the  ammonium  derivative  of 
3  : 5-dicyanO‘Q-hydroxy-4:-phem/l-As'6-dihydropyridone) 


is  obtained,  together  with  a  substance,  melting  at  169°,  identical  with 
Carriers  compound,  CHPh:C(CN)-C02Et,  CHPh:C(CN)*CONH2, 
(Abstr.,  1892,  1086).  Carrick  gives  the  melting  point  as  168°,  and 
probably  also  obtained  a  mixture  of  this  compound  with  the 
ammonium  derivative  of  the  dicyanohydroxyphenyldihydropyridone. 
This  ammonium  derivative  is  also  obtained  by  the  action  of  am¬ 
monia  gas  on  a  mixture  of  benzaldehyde  and  ethyl  cyanoacetate ; 
it  crystallises  from  hot  water  in  lustrous,  colourless  needles,  is 
insoluble  in  hydrochloric  acid,  decomposes  when  heated  with  libera¬ 
tion  of  ammonia,  forms  silver,  calcium,  barium,  &c.,  salts,  gives  a 
characteristic  precipitate  with  nicotine  hydrochloride,  but  not  with 
coniine  hydrochloride. 

3  :  5-Dicyano-6-hydroxy-4:-phenyl-A3’G-dihydropyridone, 

N<C(OH^H(CN)>cph  +  3H20) 

or  dicyanophenylglutaconimide ,  obtained  from  the  ammonium  de¬ 
rivative  by  precipitating  the  silver  salt  and  then  decomposing  it  with 
hydrogen  sulphide,  crystallises  from  water  in  colourless  needles  and 
melts  at  234 — 235°.  When  dissolved  in  water,  it  forms  a  strongly 
acid  solution.  The  silver,  barium,  magnesium,  iron,  copper,  and 
copper-ammonium  derivatives  are  described. 

3  ;  b-Dicyano-ft-hydroxy-i-p-methoxy phenyl- ihydropyridone , 
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prepared  by  the  action  of  ammonia  on  anisaldehyde  and  ethyl  cyano¬ 
acetate,  forms  colourless  crystals  which  are  soluble  in  water  and 
become  coloured  on  exposure  to  the  air.  The  corresponding  ammonium 
derivative  crystallises  in  colourless,  monohydrated  needles.  The  silver, 
iron,  and  copper-ammonium  derivatives  are  described.  A  compound 
similar  to  Garrick’s  salt  is  also  formed  by  the  action  of  ammonia  on 
anisaldehyde  and  ethyl  cyanoacetate  ;  it  is  only  very  slightly  soluble 
in  boiling  water  and  melts  at  166°. 

By  the  action  of  ammon  a  on  furfuraldehyde  and  ethyl  cyanoacetate, 
the  ammonium  derivative  of  3  : b-dicyano-S-hydroxy-k-furfurylrbr'^-di- 
hydropyridone ,  NH4*CnH403N3,  is  obtained,  but  apparently  without 
the  formation  of  any  bye- product;  it  crystallises  in  long,  colourless, 
silky  needles,  is  very  soluble  in  boiling  water,  and  dissolves  in 
550  parts  of  cold  water. 

3  :  b-Dicyano  §  hydroxy -^-furf uryl-k9’^ -dihydropyridone, 


crystallises  in  long,  silky  needles  and  is  soluble  in  warm  water ;  the 
anhydrous  compound  melts  and  decomposes  at  260 — 265°.  The  barium, 
magnesium,  copper,  and  copper-ammonium  derivatives  are  described. 
Ethyl  furfuryl- a- cyanoacrylate,  C4H3OCHIC(CN)*C02Et,  prepared  by 
the  action  of  a  1 — 2  per  cent,  solution  of  methylamine  on  furfur- 
aldehyde  and  ethyl  cyanoacetate,  melts  at  93 — 94°.  Citral  also  reacts 
with  ethyl  cyanoacetate  in  presence  of  ammonia.  E.  W.  W. 


Benzoylpyridinecarboxylie  Acids.  By  Hugo  L.  Fulda  ( Moncitsh 
1899,  20,  762 — 765). — The  author  has  repeated  Freund’s  experiments 
(Abstr.,  1898,  i,  43),  which  were  not  in  accordance  with  those  of 
Jeiteles  (Abstr.,  1897,  i,  97),  on  the  condensation  of  cinchomeronic 
anhydride  and  benzene.  He  finds  that  carbon  dioxide  is  eliminated 
from  the  condensation  product  at  260°.  The  resulting  ketone  distils 
at  300°,  melts  at  63 — 65°  and  forms  an  oxime  melting  at  163 — 164°. 
The  condensation  product,  on  oxidation  with  acidified  potassium  per¬ 
manganate,  yields  isonicotinic  acid,  and  therefore  must  be  4-benzoyl- 
nicotinic  acid.  B.  H.  P. 


Derivatives  of  4-Methylpyrimidine  [4-Methyl-m-diazine].  By 
Siegmund  Gabriel  and  James  Colman  ( Ber .,  1899,  32,  2921 — 2935. 
Compare  Abstr.,  1899,  i,  638). — The  chlorine  atoms  of  2  : 6-dichloro- 
4-methylpyrimidine  may  be  replaced  by  hydrogen,  and  also  by  other 
elementary  and  compound  radicles ;  this  substitution  gives  rise  to  the 
following  series  of  pyrimidine  derivatives. 

:c(om 

t-ained  by  heating  the  dichloro-base  with  sodium  methoxide  and  methyl 
alcohol,  melts  at  69 — 70°,  and  boils  at  213°  under  a  pressure  of  763  mm. ; 
it  is  a  strong  base,  its  platinichloride  and  aurichloride  crystallise  in 
orange-yellow  and  lemon-yellow  needles  respectively,  and  its  picrate 
forms  sparingly  soluble,  yellow  leaflets. 


2  :  6-jDimethoxyA-methylpyrimidine ,  OMe*C<J^ 
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4- Methylpyrimidine-%  :  6 -dithiol,  prepared  by 

heating  the  dichloro-base  with  alcoholic  potassium  hydrosulphide, 
separates  in  rhombic  needles  when  acetic  acid  is  added  to  its  solution 
in  potassium  hydroxide ;  it  is  almost  insoluble  in  water  and  the 
ordinary  organic  solvents,  and  does  not  melt  below  280°. 

When  the  dichloro-base  is  treated  with  alcoholic  ammonia,  one  or 
other  of  the  chlorine  atoms  is  replaced  by  amidogen  ;  the  separa¬ 
tion  of  the  two  isomerides  depends  on  their  different  solubilities  in 
alcohol. 

b-Chloro-2-amino-i-methylpyrmiidine ,  NII2* 


•LlYle^p-pr 
N=CCK  ’ 


the 


more  soluble  isomeride,  crystallises  in  colourless  needles  melting  at 
181 — 182°;  its  platinichloride,  aurichloride,  chromate,  picrate,  and 
ferrocyanide  form  a  well-defined  series  of  sparingly  soluble  salts  ;  the 
base  is  also  obtained  by  heating  iminomethyluracil, 

nhs-c<nhCS>ch’ 

with  phosphorus  oxychloride,  and  this  mode  of  formation  serves  to 
determine  the  constitution  of  the  compound.  When  the  base  is  heated 
with  hydriodic  acid  and  red  phosphorus,  iminomethyluracil  is  re¬ 
generated. 

2- Amino A-methylpyrimidine,  produced  by  re¬ 

ducing  6-chloro-2-amino-4-methylpyrimidine  with  zinc  dust  and  water, 
crystallises  from  water  in  glistening  leaflets,  and  sublimes  in  silky 
needles ;  it  melts  at  159 — 160°,  and  has  an  odour  resembling  that  of 
acetamide. 

^-Amino-fS-anilinoA-methylpyrimidine ,  NHPh*  { NH^ 

prepared  by  heating  6-chloro-2-amino-4-methylpyrimidine  with  anil¬ 
ine,  crystallises  from  its  hob  aqueous  or  alcoholic  solution  in  needles 
melting  at  173°;  the  platinichloride,  aurichloride,  chromate,  and 
picrate  are  obtained  as  yellow,  crystalline  salts. 

2-Amino-i-methylpyrimidine-Q-thiol ,  ob¬ 

tained  by  heating  the  corresponding  chloropyrimidine  with  alcoholic 
potassium  hydrosulphide  at  100°,  crystallises  in  yellow  needles  which 
are  readily  soluble  in  caustic  alkalis  or  hydrochloric  acid,  but  only 
sparingly  so  in  alcohol  or  water.  The  monobenzoyl  derivative, 

b±>z  ^on—oMe^’ 

crystallises  from  dilute  alcohol  in  obliquely  truncated  needles,  an  d  is 
insoluble  in  alkaline  solutions  ;  it  sinters  at  128°  and  melts  at 
130 — 133°;  when  heated  for  some  time  above  its  melting  point,  it 
changes  into  an  isomeride,  which  crystallises  in  yellow  rhombohedra 
and  melts  at  1 89°  \  this  substance  dissolves  in  solutions  of  caustic 
alkalis,  and  probably  results  from  the  migration  of  the  benzoyl  g  roup 
from  the  sulphur  atom  to  the  aminic  nitrogen. 

:N”cc1>n, 


2-Chloro-§-amino-4:-methylpyrimidine ,  NH2*C<^ 


CHICMe' 


the 
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less  soluble  isomeride,  crystallises  in  colourless,  truncated  prisms,  and 
melts  at  215 — 216°;  the  platinichloride,  aurichloride,  chromate,  and 
picrate  are  well-defined,  yellow  salts. 


G-AminoA-methylj^'imidine,  NH2’C<^qjj  prepared  by 


reducing  the  preceding  compound  either  with  hydriodic  acid  and  red 
phosphorus  or  zinc  dust  and  water,  crystallises  in  lustrous  prisms 
melting  at  194 — 195°;  the  aqueous  solution  of  the  base  has  a  strongly 
alkaline  reaction,  whereas  that  of  its  4  :  2  : 6-isomeride  is  neutral ,  the 
platinichloride,  aurichloride,  and  picrate  are  well-defined  crystalline 
compounds. 


6-Amino~2-amlino-4:-methylpy?'imidme ,  NHPh • 
crystallises  from  dilute  alcohol  in  lustrous  leaflets  and  melts  at 


118—119°. 


^CH’CMe\ 

Q-AminoA-methylpyrimidine-S-thioljNll^C^^ •C(SH)^>'^ ,  crystallises 

from  hot  water  in  iridescent,  rhombic  plates  or  flattened  needles  which 
darken  on  heating,  but  do  not  melt  below  280°. 

The  hydriodide  of  §-hydroxy-i-methylpyrimidine  is  prepared  by  heat¬ 
ing  2  :  6-dichloro-4-methylpyrimidine  with  hydriodic  acid  (b.  p.  127°) 
and  red  phosphorus  ;  the  base  is  obtained  by  shaking  a  solution  of 
this  salt  with  moist  silver  oxide  ;  it  crystallises  from  benzene  in 
colourless  needles  melting  at  149 — 150°. 

6-C hloro-4z-me t Jiylpyrimidine ,  ,  produced  by  heat¬ 


ing  the  preceding  base  with  phosphorus  oxychloride  on  the  water- 
bath,  melts  at  38 — 39'5°,  and  boils  at  173 — 174°  under  a  pressure  of 
758  mm.;  its  odour  resembles  that  of  nitrobenzyl  chloride.  That  this 
compound  has  the  constitution  indicated  by  the  formula  is  shown  by 
the  fact  that  it  yields  6-amino-4-methylpyrimidine  when  heated  at 
100°  with  alcoholic  ammonia. 


6-A?iilinoA-methylpyrimidine,  NHPlr  CMe''5S>N’  obtained  by 


heating  aniline  and  the  preceding  chloro-base  at  100°,  crystallises  from 
water  in  felted  needles  melting  at  146°;  its  platinichloride  forms 
felted,  yellow  needles. 

4  -  Methyl pyrimidine-Q-thiol,  prepared  by  heating  6-chloro-4-methyl- 
pyrimidine  with  an  alcoholic  solution  of  potassium  hydrosulphide, 
crystallises  from  boiling  water  in  obliquely  truncated  needles  or 
rhombic  plates ;  it  melts  and  decomposes  at  255°,  and  is  readily  soluble 
in  caustic  alkalis. 

The  disulphide ,  (C5H5N2)2S2,  formed  by  oxidising  the  sodium  deri¬ 
vative  of  the  preceding  thiol-base  with  a  solution  of  iodine  in  potass¬ 
ium  iodide,  separates  from  light  petroleum  in  granular  crystals 
melting  at  105—107°. 


§-Iodo-k-methylpyrimidine , 


is  obtained  as 


hydriodide  by  the  action  of-  fuming  hydriodic  acid  on  2  :  6-dichloro- 
4-methylpyrimidine  ( loc .  cit.),  melts  at  20°,  and  yields  6-anilino- 
4  methylpyrimidine  on  heating  at  100°  with  aniline.  When  the 
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2:6:4-  or  the  6:2: 4-ehloroaminomethylpyrimidine  is  heated  at 
195°  with  carbamide,  a  compound  is  obtained  having  a  composition 
corresponding  with  that  required  by  the  formula  CgHn03N7. 

The  base ,  C10H0O2N6,  produced  by  adding  4-methylpyrimidine  to 
excess  of  fuming  nitric  acid,  crystallises  from  water  in  glistening 
rhombohedra  or  rhombic  plates,  and  melts  at  134°  ;  the  nitrate  crystal¬ 
lises  in  thick,  yellow  prisms  melting  at  157°;  and  the  platinichloride 
forms  orange-yellow  needles.  G.  T.  M. 

Preparation  of  Isopyrazole  Derivatives  from  Diethyl  Benz- 
eneazodiacetylsuccinate.  By  Carl  Bulow  and  Alfred 
Scqlesinger  ( Ber 1899,  32,  2880 — 2891). — The  elimination  of  an 
acetyl  group  from  a-substituted  ethyl  acetoacetates,  CHRAc*C02Et,  is 
a  necessary  step  in  the  formation  of  hydrazones,  N2HPh!CR*  C02Et, 
by  the  action  of  diazo-  and  isodiazo-compounds  on  these  esters  (V. 
Meyer,  Abstr.,  1888,  366)  and  the  results  of  previous  investigators 
indicate  that  the  reaction  invariably  takes  place  in  this  sense  (Japp 
and  Klingemann,  Trans.,  1888,53,  332,  and  Bischler,  Abstr.,  1893,  i,  44 
and  610).  Benzenediazonium  chloride,  however,  combines  with  diethyl 
diacetylsuccinate  without  displacing  an  acetyl  group. 

Diethyl  benzeneazodiacetyl succinate , 

C02Et-  CAc(N!NPh)-  CHAc*  C02Et, 
is  obtained  as  a  pale  yellow  precipitate  on  adding  sodium  acetate  to  a 
dilute  alcoholic  solution  containing  benzenediazonium  chloride  and 
the  diketonic  form  of  diethyl  diacetylsuccinate ;  it  crystallises  in 
lustrous,  yellow  leaflets  melting  at  108°  and  is  soluble  in  the  ordinary 
organic  solvents.  With  concentrated  sulphuric  acid,  it  yields  a  clear 
yellow  solution,  whilst  potassium  permanganate  or  dichromate  develops 
a  violet  coloration.  Although  the  insolubility  of  the  compound  in 
cold,  dilute  alkalis  seems  to  indicate  that  it  has  the  diketonic  constitu¬ 
tion,  yet  the  fact  that  it  is  not  acted  on  by  excess  of  the  diazonium 
salt  tends  to  show  that  it  possesses  the  alternative  keto-enolic  formula, 
C02Et-  CAc(NINPh)-C(C02Et):CMe-  OH. 

Diethyl  1  -pheny  l-Z-methylisopyr  azole -i-b-dicarboxy  late, 

•C02Et, 

produced  by  boiling  the  preceding  compound  with  water  for 
10  hours,  crystallises  from  dilute  alcohol  in  almost  colourless,  trans¬ 
parent,  monoclinic  plates  [a  :  b  :  c  —  0  6072  :?:  0*9663  ;  /5=112°  37'] 
and  melts  at  51  5°  ;  it  is  readily  soluble  in  the  ordinary  organic  solvents, 
but  not  in  water.  In  small  quantities,  it  may  be  distilled  without 
decomposition  ;  it  is  not  attacked  by  concentrated  sulphuric  acid,  and 
when  reduced  in  alcoholic  solution  gives  Knorr’s  pyrazoline  reaction. 

1- Pheny l-3-methylisopyr azole- 4  :  b-dicarboxylic  acid,  obtained  either  by 
hydrolysing  the  preceding  ester  with  acids  or  alkalis  or  by  boiling 
the  original  azo-compound  with  dilute  caustic  soda  solution,  melts  at 
247°;  its  isomeride,  1  -pheny l-5-methylisopyrazole-3  :  4-dicarboxylie  acid, 
melts  at  198°  (Knorr  and  Laubmann,  Abstr.,  1899,  409).  The  silver 
salt,  AgC12H9N204,  is  obtained  by  treating  the  acid  ammonium  salt 
with  silver  nitrate ;  the  acid  is  shown  to  be  dibasic  by  titrating  with 
standard  caustic  alkali  in  presence  of  phenolphthalein. 


- CMe. 

NPh<^C(C02Et)^C 
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1  -  Phenyl-Z -methylisopyr  azole, 


1ST— CMe  . 

M  .IS 

CH-CH 


obtained  as  an  oil 


when  the  preceding  compound  is  heated  above  its  melting  point ;  it 
boils  at  255 — 265°  under  a  pressure  of  744  mm.  and  possesses  an 
odour  like  that  of  quinoline.  The  methiodide  melts  at  287°,  the 
platinichloride  crystallises  in  yellow  plates  with  ragged  edges  and 
melts  at  198°.  G.  T.  M. 

Double  Chloride  of  Copper  and  Antipyrine.  By  M.  C. 

Schuyten  (Chem.  Centr .,  1899,  ii,  37  ;  from  Bull.  Acad.  roy.  Belg ., 
[iii]  37,  140 — 142). — The  salicylate  of  copper  and  antipyrine  (com¬ 
pare  Abstr.,  1899,  i,  306)  contains  only  one  mol.  of  base.  The 
chloride  of  copper  and  antipyrine,  CuC12(C11H12N20)2,  prepared  by 
mixing  solutions  of  cupric  chloride  and  antipyrine,  crystallises  in  ruby 
needles,  melts  at  145°  and  dissolves  in  water,  forming  a  greenish  acid 
solution  which  gives  the  characteristic  reactions  of  copper  and  anti¬ 
pyrine.  E.  W.  W. 


Metallic  Benzopyrines.  By  M.  C.  Schuyten  (Chem.  Centr., 
1899,  ii,  38  ;  from  Bull.  Acad.  roy.  Bely.,  [iii],  37,  126 — 134). — The 
benzoates  of  iron,  aluminium,  copper, and  uranium  take  up  antipyrine  in 
the  largest  quantities  and  retain  it  most  stubbornly,  but  they  do  not 
form  compounds  of  constant  composition.  Similarly,  benzoic  acid  and 
the  benzoates  of  magnesium,  chromium,  manganese,  cobalt,  nickel, 
zinc,  silver,  cadmium,  gold,  mercury,  and  lead  form  only  more  or  less 
stable  mixtures  with  antipyrine. 

The  properties  and  behaviour  of  the  various  substances  obtained  are 
described  in  the  original  paper.  E.  W.  W. 

Constitution  of  Metallic  Salipyrines.  By  M.  C.  Schuyten 
(Chem.  Centr.,  1899,  ii,  38;  from  Bull.  Acad.  roy.  Bely.,  [iii],  37, 
135 — 139). — The  capability  of  metallic  salicylates  of  forming  double 
compounds  with  antipyrine  must  be  due  to  the  presence  of  a  hydroxyl 
group,  since  benzoates  do  not  form  such  compounds.  This  property, 
however,  is  easily  destroyed,  as,  for  instance,  by  the  presence  of  the 
groups  characteristic  of  anhydrides,  for  the  phthaleins  do  not  com¬ 
bine  with  antipyrine.  The  salipyrines  are  divided  into  the  following 
classes:  (1)  those  of  the  type  of  the  iron  compound;  (2)  the  mag¬ 
nesium,  manganese,  cobalt,  nickel,  zinc,  and  cadmium  compounds; 
(3)  the  copper  and  lead  compounds  and  (4)  the  aluminium,  chromium 
silver,  gold,  mercury  and  uranium  compounds,  which  cannot  be  pre* 
pared  by  the  usual  methods.  Constitutional  formula  for  the  com¬ 
pounds  of  the  first  three  classes  are  given  in  the  original  paper. 

E.  W.  W. 


Formation  of  Ring  Compounds  by  Elimination  of  Aromatic 
Nitro -groups.  By  Alfred  Werner  and  Th.  Herberger  (Ber.,  1899, 
32,  2686 — 2696.  Compare  V.  Meyer,  Abstr.,  1889,  516  ;  Turpin, 
Trans.,  1891,59,  71 4 — 725 ;  and  Kehrmann  and  M  essinger,  Abstr.,  1894, 

<0 — N 

i,  55). — ^-Nitro-Z -phenyl-2  :  4:-A2-benzazoxazine,  NO,vCGH3<\.^ ^ 
prepared  by  the  actionof  alcoholic  potash  on2  :  4-dinitrophenylbenzenyl- 
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aminoxime  (Werner,  Abstr.,  1894,  i,  461),  crystallises  from  chloro¬ 
form  in  reddish-brown,  pleochroic  prisms,  or  from  concentrated  solu¬ 
tion  in  bundles  of  yellow  prisms  or  plates ;  the  two  modifications 
have  the  same  composition,  and  often  separate  together  from  solution, 
and  as  the  labile  hydrogen  atom  is  known  to  wander  from  the  4-  to 
the  2-position,  it  is  suggested  that  these  may  represent  the  two 
isomeric  forms.  The  substance  becomes  dark  red  at  168°  and  melts 
at  173°;  like  all  members  of  the  series  containing  the  NH  group,  it 
gives  a  blue  solution  with  alcoholic  potash  ( Ber .,  1886,  19,  1669). 

Benzenylanilinoxime  (Muller,  Abstr.,  1886,  875)  was  prepared  by 
the  action  of  aniline  on  benzhydroximic  chloride.  The  2  :  4 -dinitro- 
phenyl  ether ,  NHPh*CPh!N,0’C6H3(N02)2,  prepared  by  the  action  of 
sodium  ethoxide  on  an  alcoholic  solution  of  benzenylanilinoxime  and 
dinitrochlorobenzene,  crystallises  from  hot  alcohol  in  orange-yellow 
prisms  and  melts  at  150°  ;  a  colourless  substance  is  also  produced  which 
crystallises  from  hot  alcohol  in  long,  quadratic  prisms,  melts  at  173°, 
and  has  the  composition  of  a  nitrodiethoxy benzene,  N02*C6H3(0Et)2. 

0 - N 

§-Nitro- 3  :4 -diphenylbenzazoxazine,  NO^CgHg^-^pk.Qpk  crystal¬ 


lises  from  chloroform  in  well-formed,  amber-yellow,  rhombic  prisms, 
and  melts  at  168°;  only  one  modification  was  observed. 

Dinitrophenyl-ip-tolenylaminoxime ,  C6H4Me*C(NH2)IN’0*C6H3(N02)2, 
crystallises  from  alcohol  in  sulphur-yellow,  hexagonal  prisms  and  melts 

0 - N 

at  174°.  Q-Nitro-3-])-tolylbenzazoxazine,  N02*C6H3<^]^jj  ,  C«C.H  Me 

crystallises  from  chloroform  in  dark  orange-red,  rhombic  prisms  or 
tablets,  melts  at  185°,  and  is  readily  soluble  in  chloroform  or  acetone. 
The  carbanilide  crystallises  from  alcohol  in  long,  sulphur-yellow, 
rhombic  needles,  and  melts  at  270°. 

2  :  k-Dinitrophenyl-\i-nitrobenzenylaminoxime , 

no2-c6h4-c(nh2):N’0-c6h3(no2)2, 

crystallises  from  alcohol  in  pale  yellow  needles  and  melts  at  240°. 

A) - N 

§-Nitro-3-]pnitrophenylbenzazoxazine ,  C*C6H  ‘NO 


crystallises  from  acetone  in  dark-red  needles,  melts  at  126°,  and 
dissolves  slightly  in  ether  or  alcohol. 

'p-Nitrobenzenylanilinoxime,  N 02* C6H4* C(NHPh) .NOH,  crystallises 
from  alcohol  in  lemon-yellow  needles  and  melts  at  183°.  The 
2  :  4 -dinitrophenyl  ether  crystallises  from  alcohol  in  dark  orange-red 
prisms  and  melts  at  177°. 

§-Nitro-k-phenyl-Z-])-nitrophenylbenzazoxazine, 

- N 

N°2'C6H3<NPh-  H-C0H4-NO2, 

crystallises  from  chloroform  in  orange-yellow,  hexagonal  prisms  and 
melts  at  182°. 


Dinitrophenyl-m  nitrobenzenylaminoxime  crystallises  from  alcohol  in 
long,  sulphur-yellow  prisms  and  melts  at  222°.  6-AT£7*o-3  m-nitro- 

phenylbenzazoxazine  crystallises  from  acetone  in  orange-red,  rhombic 
prisms  and  flakes,  melts  at  118°,  is  insoluble  in  alcohol,  but  dissolves 
in  alcoholic  potash,  forming  a  dark  blue  solution. 
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m-Alitrobenzenylanilinoxwie,  prepared  by  the  action  of  aniline  on 
»£-nitrobenzhydroxiinie  chloride,  crystallises  from  alcohol  in  yellow 
needles  and  melts  at  158°;  the  2  :  ^-dinitrophenyl  ether  crystallises 
from  acetic  acid  in  lemon-yellow  flakes,  melts  at  162°,  and  is  soluble 
in  acetone. 

§~Nitro-k~phenylS-m-nitrophenylbenzazoxazine  crystallises  from  chloro¬ 
form  in  yellow  flakes,  dissolves  slightly  in  alcohol  or  ether,  and  melts 
at  189°. 

Benzylbenzenylaminoxime ,  NOH!CPh*NH*CH2Ph,  crystallises  from 
alcohol  in  white  flakes,  melts  at  120°,  and  dissolves  readily  in  ether. 

The  2  :  4 -dinitrophenyl  ether  crystallises  from  alcohol  in  bunches  of 
long,  yellow  needles,  melts  at  130°,  and  dissolves  in  ether  or  chloro¬ 
form.  §-Nitro~3-phenyl-4:-benzylbenzazoxazine  crystallises  from  alcohol 
in  long,  greenish-yellow  needles,  melts  at  136°,  and  dissolves 
readily  in  alcohol,  chloroform,  or  light  petroleum.  T.  M.  L. 


Triazines  from  o-Aminoazo-compounds.  By  Max  Busch 
(with  Ludwig  Hartmann;  Ber 1899,  32,  2959 — 2972). — Carbanilino- 
aminoazotoluene  (Goldschmidt  and  Bosell,  Abstr.,  1890,  616)  could 
not  be  made  to  undergo  internal  condensation  with  elimination  of 
water,  but  thiocarbanilinoaminoazotoluene , 

C6H4Me*NH*N:C6H3Me:N*CS*NHPh, 

(which  is  formed  from  phenyl thiocarbimide  and  o-aminoazotoluene  in 
concentrated  alcoholic  solution,  is  yellow,  and  melts  at  149°),  loses 
hydrogen  sulphide  when  treated  in  benzene  solution  with  mercuric 
oxide,  and  yields  Z-phenylimino-%p-tolylA~,methylphenotriazine} 
.N-CINPh 

C6H3Me<^^^tQ  This  is  a  bluish-black  substance;  it  melts 

at  127 '5°,  and  is  basic  in  character  ;  the  brownish-red  hydrochloride , 
with  (C21H18N4)2,3HC1,  melting  at  98°,  brown  platinichloride ,  melting 
above  260°,  and  dark  blue  picrate ,  melting  at  204°,  were  analysed. 
The  triazine  is  converted  by  acid  reducing  agents,  best  in  benzene 
solution  with  hydrogen  sulphide,  to  Z-phenylimino-%^-tolylA-rnethyl- 

JSTH-CINPh 


dihydrophenotriazine ,  C6H3Me<^ 


NH-N-C6H4Me ; 


this  is  yellowish, 


melts  at  141°,  and  oxidises  readily  in  the  air. 

A  similar  series  of  compounds  was  prepared  from  ^-tolylthio- 
carbimide  ;  thiocarbotoluidinoaminoazotoluene, 

C6H4Me*NH-N:C6H4Me:N*CS*NH-C6H4Me, 
is  brownish-yellow,  and  melts  at  155°.  3-Tolylimino-2-])-toly1/l -methyl- 
phenotriazine  is  bluish-black,  and  melts  at  147°,  the  hydrochloride , 
with  l^HOl,  is  dark  claret,  and  melts  at  103°,  the  platinichloride  is 
dark  red,  and  the  picrate ,  melting  at  216°,  is  deep  violet-blue;  the 
corresponding  dihydrotriazine  is  yellowish,  and  melts  at  166 — 168°. 

N-CO 

%-Tolylketodl-methylphenotriazinef  C6H4Me<^^-^Q  ^  is  formed 

from  o-aminoazotoluene  and  carbonyl  chloride  in  benzene-toluene 
solution;  it  is  red,  melts  at  168°,  and  forms  salts  which  are  decom¬ 
posed  by  water;  the  dark  claret  hydrochloride  melts  at  15 4°. 
Alcoholic  potash  converts  it  into  yellow  ethyl  o-tolueneazotolylcarb- 
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amate ,  C6H4Me*NH*N!C6H4MeIN*CG2Ei  (also  formed  from  o-ainmo- 
azotoluene  and  ethyl  chloroformate  in  the  presence  of  pyridine  and 
in  benzene  solution),  which  melts  at  94°  and  has  no  basic  properties  ; 
alcoholic  ammonia  converts  it  into  the  corresponding  yellow  carbamide 
melting  at  207°,  and  aniline  into  the  anilide  (carbanilinoaminoazo- 
toluene,  loc.  cit .).  Acid-reducing  agents  convert  it  into  the  di- 
hydroketotriaziney  which  melts  at  146°,  and  oxidises  readily  in  the 
air ;  zinc  powder  and  acetic  anhydride  convert  it  into  the  acetyl 

derivative  of  this,  C6II4 

and  is  stable  in  the  air. 

2-Phenylketonaphthatriazine,  prepared  by  Goldschmidt  and  Bosell 
(loc.  cit.)  from  benzeneazo-/?-naphthylamine  and  phenylcarbimide,  is 
also  formed  from  the  benzeneazo-/?-naphthylamine  and  carbonyl 
chloride.  With  alcoholic  potash,  it  yields  benzeneazo-/3-naphthylamine, 
not  a  carbamate.  The  latter,  ethyl  benzeneazo-fi-naphthylcarbamate, 
can  be  prepared,  though  with  some  difficulty,  from  benzeneazo-/?- 
naphthylamiue  and  ethyl  chloroformate  ;  it  is  orange-red,  melts  at 
110°,  and  is  converted  by  cold  alcoholic  potash  into  the  ketotriazine. 

C.  F.  B. 

The  Eighth  and  Ninth  Isomerides  of  Rosinduline.  By 
Friedrich  Kehrmann  and  P.  Filatoff  (Ber.y  1899,  32,  2627 — 2633. 
Compare  Abstr.,  1898,  i,  154,  155  ;  1899,  i,  238,  525). — When 
well  dried  phenylnaphthaphenazonium  nitrate  (Abstr.,  1897,  i,  172) 
is  added  to  about  5  times  its  weight  of  the  strongest  nitric  acid, 
cooled  to  0°,  the  solution  allowed  to  remain  at  this  temperature  for 
2 — 3  hours  and  then  diluted  with  ice,  a  more  or  less  crystalline  pre¬ 
cipitate,  consisting  of  a  mixture  of  two  isomeric  monomiro-derivatives, 
is  deposited.  These  may  be  separated  by  the  aid  of  cold  alcohol,  in 
which  one  is  only  sparingly  soluble. 

The  sparingly  soluble  nitrate  dissolves  in  warm  alcohol,  yielding  a 
lemon-yellow,  non  fluorescent  solution,  which,  when  boiled,  undergoes 
decomposition  ;  when  its  alcoholic  solution  is  reduced  with  stannous 
chloride  and  concentrated  hydrochloric  acid  and  then  allowed  to  cool, 
crystals  of  the  stannochloride  of  the  leuco-compound  are  deposited. 
This  is  converted  into  aminophenylnaphthaphenazonium >  chloride  (ros¬ 
induline  No.  8)  by  boiling  with  25  per  cent,  alcohol,  and  aspirating 
air  through  the  boiling  solution,  filtering  and  treating  the  residue  in 
exactly  the  same  manner  until  the  residue  consists  of  pale  grey  tin 
hydroxide.  When  recrystallised  from  alcohol,  it  forms  short,  glisten¬ 
ing,  violet  prisms  with  a  metallic  lustre,  and  still  retains  1H20  at 
110°.  Its  aqueous  solution  has  a  greenish-blue,  its  alcoholic  solu¬ 
tion,  a  pure  green,  colour,  and  its  solution  in  sulphuric  acid  is 
golden-yellow,  but  none  of  these  exhibit  fluorescence.  The  nitrate , 
c22h16n3-no3,  crystallises  from  alcohol  in  small,  violet,  glistening 
prisms  sparingly  soluble  in  cold  water.  The  platinichloridey 

(C^HigNg^PtCle, 

is  a  sparingly  soluble,  green-black  powder,  and  the  dichromatef 

(^22^ 16^8  )2^r2^7> 

a  dark-green,  crystalline  powder  insoluble  in  water. 


Me< 


NH-CO 


NAc-N 


C6H4Me’ 


which  melts  at  190° 
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When  the  readily  soluble  nitro-derivative  is  reduced  and  the  product 
treated  as  above,  a  chloride  ( isorosinduline  No.  8)  is  obtained  ;  it 
crystallises  from  alcohol  in  long,  violet  prisms,  dissolves  in  water, 
giving  a  deep-blue  solution,  in  alcohol  yielding  a  greenish-blue 
solution,  and  in  sulphuric  acid  to  a  blood-red  solution.  The  platini- 
chloride,  (C22H16N3)2PtCl6,  is  a  dark  blue,  and  the  dichromate  a  green, 
crystalline  precipitate. 

The  constitutions  of  the  two  isorosindulines  have  not  been  established. 

J.  J.  S. 


Nitro-  and  Amino-flavindulines.  By  Friedrich  Kehrmann  and 
Zenaide  Kikine  (Ber.,  1899,  32,  2633 — 2637). — When  phenanthra- 
quinone  is  treated  with  fuming  nitric  acid,  it  yields  various  nitro- 
derivatives  (compare  Anschutz  and  Schultz,  this  Journal,  1877,  i, 
210  ;  Schmidt,  A  bstr.,  1879,  941 ;  Strasburger,  ibid.,  1884,  328  ;  Schultz, 
ibid.,  1880,  814).  The  authors  have  isolated  a  mononitro- derivative 
melting  at  161 — 162°,  and  a  ^m^ro-derivative,  melting  at  279°,  which 
appears  to  be  identical  with  the  compound  described  by  Graebe 
(Abstr.,  1873,  895) ;  no  mononitro-compound  melting  at  257°  (compare 
Anschutz)  could  be  found. 


- - 

Nitrojiavinduline ,  N02,C14H7<^^-p^gj(^>C6H4,  is  obtained  when  the 


mononitro-derivative  melting  at  161°  is  suspended  in  glacial  acetic 
acid,  mixed  with  the  requisite  amount  of  phenyl-o-phenylenedi- 
amine  hydrochloride, and  allowed  to  remain  at  the  ordinary  temperature 
until  complete  solution  ensues,  an  operation  requiring  several  days.  It 
forms  thick,  amber-yellow  prisms,  readily  soluble  in  water  or  alcohol, 
but  insoluble  in  ether,  its  solutions  being  golden-yellow  in  colour  and 
non-fluorescent.  The  platinichloride,  (C26H1602N3)2PtCl6,  forms  a 
reddish-yellow,  crystalline  precipitate  practically  insoluble  in  water, 
and  the  dichromate  a  flocculent  precipitate  of  the  same  colour.  When 
reduced  with  stannous  chloride  and  hydrochloric  acid,  the  nitro¬ 
compound  is  converted  into  the  sparingly  soluble  stannochloride  of  the 
leuco-derivative  of  aminofiavinduline  ;  the  latter  is  then  oxidised  with 
ferric  chloride,  dissolved  in  water,  treated  with  an  excess  of  sodium 
acetate,  filtered,  and  treated  with  solid  sodium  bromide,  when  amino - 
jlavinduline  bromide ,  C26H18N3Br,  separates  in  the  form  of  dark  green 
needles  readily  soluble  in  water  and  in  concentrated  sulphuric  acid ; 
the  dichromate,  (C26H18N’3)2Cr207,  forms  a  green,  insoluble  precipitate. 

2:7 -Binitrojiavinduline,  C14H6(N02)2<^^pjiQj-^>C6H4, obtained  when 

dinitrophenanthraquinone  is  condensed  with  o-aminodiphenylamine 
hydrochloride,  crystallises  from  acetic  acid  in  small,  lemon-yellow 
prisms,  is  readily  soluble  in  cold  water,  but  only  sparingly  in  cold 
alcohol.  2  :  7 -Diaminojlavinduline  bromide,  C26H19N4Br,  crystallises 
in  short,  blackish-green  prisms  moderately  soluble  in  water ;  the 
dichromate  forms  a  dark  green  powder  insoluble  in  water.  J.  J.  S. 


Constitution  of  Oxazine  Dyes,  and  Quadrivalent  Oxygen.  By 
Friedrich  Kehrmann  (Ber.,  1899,32,  2601 — 2611).  [With  Kramer.] 
— I sophenosaff ranine  chloride ,  C18H15N4C1,  is  obtained  by  reducing 
1  : 3-dinitro-5-phenyldihydrophecazine  (Abstr,,  1893,  i,  55)  with 
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stannous  chloride,  oxidising  a  dilute  acetic  acid  solution  of  the  leuco- 
base  so  produced  with  atmospheric  oxygen,  and  precipitating  the  dye 
with  sodium  chloride  ;  it  crystallises  from  water  in  greenish-black 
needles  having  a  metallic  lustre ;  its  solution  in  alcohol  or  water  is 
bluish-green.  When  dissolved  in  concentrated  sulphuric  acid,  an 
orange  coloration  is  produced ;  on  diluting  this  solution  with  water,  it 
becomes  red,  and  then  contains  the  diacid  salt ;  on  further  dilution, 
or  partial  neutralisation,  the  green  tint  of  the  monacid  salt  is  developed, 
The  base  is  not  liberated  from  its  monacid  salts  by  sodium  carbonate 
or  ammonia,  and  only  partially  by  caustic  alkalis.  The  nitrate  crystal¬ 
lises  in  greenish-black,  sparingly  soluble  needles.  The  platinichloride 
and  the  dichromate  are  obtained  as  green  precipitates. 

The  colour  base  obtained  by  replacing  the  group  !NPh*  in  isosaffran- 
ine  by  oxygen  or  sulphur  closely  resembles  this  compound  in  chemical 
and  physical  properties  ;  this  resemblance,  however,  is  not  indicated  by 
the  formulae  commonly  given  to  hydrochlorides  of  oxazines  and  thi- 
azines,  the  oxy-  and  thio-analogues  of  isosaffranine  being  represented 
as  paraquinonoid  derivatives,  whereas  isosaff ranine  chloride  must 
be  an  orthoquinonoid  substance.  If,  however,  it  is  assumed  that 
oxygen  and  sulphur  are  quadrivalent  in  these  salts  (compare  Collie 
and  Tickle,  Trans.,  1899,  75,  710),  then  it  becomes  possible  to  give 
constitutional  formulae  to  these  substances  analogous  to  that  of  the 
nearly  related  isosaffranine  chloride,  as  follows  : 


NH 


2 

:n- 


NHf 


>C6H4 


nh2\  J:NPhcr 

Isosaffranine  chloride. 


Diaminophenazoxonium  chloride. 


[With  P.  Thomas.] — Diaminophenoxazine ,  C12HuON3,  is  obtained 
in  the  form  of  its  stannoehloride  by  reducing  dinitrophenoxazine 
(Turpin,  Trans.,  1891,  59,  714)  with  stannous  chloride. 

Diaminophenazoxonium  bromide ,  C12H10ON2Br,  prepared  by  oxidising 
an  acetic  acid  solution  of  the  preceding  base  with  a  current  of  air  and 
then  adding  sodium  bromide,  crystallises  from  water  in  dull  black 
leaflets;  the  aqueous  solution  has  a  green  colour  and  a  bitter  taste. 
The  base  is  liberated  by  caustic  alkalis  and  sodium  carbonate,  but  not 
by  ammonium  carbonate.  The  hydrobromide,  when  dissolved  in  con¬ 
centrated  sulphuric  acid,  gives  a  dark  red  solution  which  becomes 
brownish-yellow  on  dilution  with  water.  The  basic  character  of  the 
compound  persists  even  when  the  two  amino-groups  are  acetylated. 

[With  L.  Schild.] — 3  :  §-Dinitrophenothiazine> 

C6H4<^>C6H2(N02)2, 

produced  by  heating  picrylaminothiophenol  with  alcoholic  sodium 
hydroxide,  crystallises  from  alcohol  in  dark,  reddish-brown  needles  with 
a  green  reflex.  With  alcoholic  alkalis,  it  yields  unstable  bluish- violet 
salts  which  are  decomposed  by  water ;  its  solution  in  concentrated 
sulphuric  acid  is  brownish-red. 

3  :  h-Diaminophenothiazine  is  obtained  by  reducing  the  preceding 
compound  with  stannous  chloride,  and  is  identified  by  means  of  its 
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diacetyl  derivative  ;  the  latter  is  produced  by  heating  the  stannochloride 
withacetic  anhydride  and  dry  sodium  acetate;  it  crystallises  from  alcohol 
or  glacial  acetic  acid  in  greenish-yellow  needles  insoluble  in  water. 

3  :  5~Diaminophenazothionium  chloride ,  C12H10N2SC1  +  H20,  prepared 
by  oxidising  diaminophenothiazine  with  atmospheric  oxygen  or  ferric 
chloride,  crystallises  from  water  in  reddish-brown  needles  with  green 
reflex.  The  platinichloride  and  dichromate  are  dark  green  precipitates. 
The  base  is  liberated  from  its  salts  by  caustic  alkalis,  but  not  by 
carbonates  ;  on  the  other  hand,  it  combines  directly  with  carbon  dioxide, 
and  decomposes  ammonium  carbonate. 

Alcoholic  solutions  of  the  bromide  of  the  azoxonium  base,  and  the 
chlorides  of  the  azothionium  base  and  isosaff  ranine  have  very  similar 
absorption  spectra,  the  blue  and  violet  portions  of  the  spectrum 
being  completely  obscured  in  each  case.  G.  T.  M. 

Aminouracil.  By  Robert  Behrend  and  Richard  Grunwald 
( Annalen ,  1899,  309,  254 — 260). — Aminouracil,  C4N2H302*NH2 
(Behrend,  ,'1885,229, 38),  is  best  obtained  by  reducing  nitrouracil 

with  ammonia  and  zinc  dust.  The  sodium  and  potassium  derivatives  were 
prepared ;  the  sulphate  forms  needles  containing  5H20,  and  the  nitrate 
crystallises  in  lustrous  leaflets  with  1H20.  The  picrate  melts  at 
147 — 148°;  the  acetyl  derivative  sublimes  without  decomposing,  and 
the  benzoyl  derivative  crystallises  from  alcohol  in  leaflets  melting  at 
283—287°.  M.  0.  F. 

Isomerism  of  the  Methyluric  Acids.  By  Emil  Fischer  and 
Friedrich  Ach  (Rer.,  1899,  32,  2721 — 2749). — The  usual  formula 
for  uric  acid  accounts  for  the  existence  of  only  four  monomethyl 
derivatives  ;  a  fifth,  however,  has  been  obtained  by  von  Loeben  (Abstr., 
1898,  74,  128)  and  in  this  paper  is  given  an  account  of  a  sixth 
isomeride. 

Methyluric  acid ,  C6H603N4,  is  obtained  by  heating  a  solution  of 
potassium  urate  in  dilute  acetic  acid  with  methyl  iodide  or  chloride 
at  100°.  It  separates  from  boiling  water  in  the  form  of  short,  micro¬ 
scopic  prisms  or  rectangular  tablets  containing  1H20.  It  dissolves 
in  600  parts  of  boiling  water.  When  heated,  it  chars  without  melting. 
It  gives  the  murexide  test  on  treatment  with  nitric  acid  and  reduces 
ammoniacal  silver  nitrate  solution. 

The  dipotassium  salt  of  the  £-acid  is  more  soluble  in  dilute  alcohol 
than  that  of  uric  acid.  A  sodium  hydrogen  salt,  C6H503N4Na  +  4H20, 
forms  spherical  aggregates  of  slender  needles.  The  barium  hydrogen 
salt,  with  4H20,  forms  aggregates  of  needles  or  prisms,  and  the 
calcium  hydrogen  salt,  with  2H20,  forms  beautiful,  shining  needles. 

When  f-methyluric  acid  is  oxidised  with  potassium  chlorate  and 
hydrochloric  acid,  it  yields  methylalloxan. 

The  methylation  of  £-uric  acid  leads  to  the  formation  of  products 
which  differ  with  the  mode  of  treatment.  With  excess  of  alkali  and 
methyl  iodide,  hydroxycaffeine  and  tetramethyluric  acid  are  pro¬ 
duced  at  35 — 40°,  and  hydroxycaffeine  and  1  :  3-dimethyluric  acid  at 
0—20°, 
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7 -Chloro^  :  §-dioxy-k-methylpurine. 


N:cci - C-NH 

C  0  *NMe*C  'NH^00, 


formed 


when  £-methyluric  acid  is  heated  with  phosphorus  oxychloride  at  130°, 
crystallises  in  glistening,  colourless  needles  ;  it  does  not  melt,  but 
slowly  decomposes  above  300°.  It  dissolves  in  105 — 110  parts  of 
boiling  water,  and  is  sparingly  soluble  in  acetone,  chloroform,  or 
ethyl  acetate.  It  has  fairly  powerful  acidic  properties  ;  the  potassium, 
sodium ,  ammonium ,  and  barium  derivatives  are  described.  It  is 
only  feebly  basic. 

n:ch - C-NH 

2  :  5-Dioxy-i-methylpurine ,  qq -NMe'C by  heating 


7-chloro-2  :  5-dioxy-4-methylpurine  with  strong  hydriodic  acid  and  phos- 
phonium  iodide  on  the  water-bath,  separates  from  boiling  water  in  clear, 
compact  prisms  or  tablets  containing  ^H20.  The  base  decomposes  with¬ 
out  melting  at  a  high  temperature,  dissolves  in  35 — 40  parts  of  water, 
and  is  readily  soluble  in  dilute  acids,  ammonia,  or  alkalis  ;  the  hydro - 
chloride  crystallises  in  compact,  colourless  prisms.  The  constitution  of 
the  substance  was  ascertained  by  exhaustive  methylation,  when  a  con- 


s 


iderable  quantity  of  2  :5-dioxy-l  :3  : 4-trimethylpurine  was  produced. 


Amino-2  ;  5-dioxyA~methylpurine , 


N:c(NH>c*rav 

CO-NMe-C-NH^00,  Produced 


when  7-chloro-2  :  5-dioxy-4-methylpurine  is  heated  at  135 — 140°  with 
18  per  cent,  ammonia,  forms  a  white,  crystalline  powder  which  is 
very  sparingly  soluble  in  water  and  decomposes  without  melting 
when  heated.  The  hydrochloride  forms  aggregates  of  white  needles,  and 
the  sulphate ,  slender  needles  or  long,  acicular  crystals  which  frequently 
form  spherical  aggregates.  A  solution  of  the  base  in  hydrochloric 
acid  gives  a  precipitate  of  slender,  yellow,  flexible  needles  on  addition 
of  auric  chloride.  The  potassium  and  sodium  derivatives  were  pre¬ 
pared.  The  base  is  at  once  destroyed  by  nitric  acid  and  the  solution 
exhibits  the  murexide  reaction  in  a  very  marked  manner. 

When  7-chloro-2  :  5-dioxy-4-methylpurine  is  heated  with  dilute  soda 
and  methyl  iodide,  the  halogen  is  eliminated  and  hydroxycaffeine  is 
formed  ;  in  one  instance,  a  substance  was  obtained  having  the  composi¬ 
tion  of  an  iododioxytrimethylpurine,  which  yielded  trimethyluric  acid 
on  treatment  with  acids.  Chloro-4-methylxanthine  is  formed  as  a 
bye-product  in  the  reaction  between  £-methyluric  acid  and  phosphorus 
oxychloride,  and  may  be  prepared  by  heating  the  foregoing  chloro- 
dioxymethylpurine  with  phosphorus  oxychloride  at  140 — 145°  for 
2^  hours. 

3-Methyluric  acid  resembles  the  ^-derivative  in  general  properties, 
solubility,  hydration,  behaviour  on  heating,  and  the  appearance  and 
solubility  of  its  potassium  salt,  but  differs  markedly  from  it  in  its 
behaviour  towards  phosphorus  oxychloride,  which  attacks  it  only  with 
great  difficulty  at  130°,  yielding,  however,  a  small  quantity  of  chloro- 
4-methylxanthine  ;  the  latter  is  more  readily  produced  at  140 — 145°. 
8-Methyluric  acid  also  yields  tetramethyluric  acid  when  heated  with 
methyl  iodide  and  soda  at  100°. 

£-Methyluric  acid  may  be  converted  into  the  S-derivative,  iether 
(1)  by  treatment  with  phosphorus  oxychloride  and  hydrolysis  of  the 
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resulting  chloropurine  with  5  per  cent,  hydrochloric  acid,  when  a 
mixture  of  the  two  isomeric  acids  is  obtained,  whence  the  ^-derivative 
may  be  removed  by  the  use  of  phosphorus  oxychloride  ;  (2)  by  heating 
with  hydrochloric  acid  for  9  hours  on  the  water-bath  ;  (3)  by  heating 
with  normal  potassium  hydroxide  in  closed  tubes  at  100°,  when  a 
fairly  complete  conversion  is  effected. 

A  partial  conversion  of  the  8-  into  the  ^-derivative  has  been  accom¬ 
plished  by  heating  it  at  100°  with  hydrochloric  acid  in  a  closed  tube 
for  18  hours. 

It  is  found  that  on  oxidising  the  various  methyluric  acids  with 
potassium  permanganate  or  lead  peroxide,  the  a-,  £-,  8-,  and 
3-methyl  derivatives  yield  the  same  methylallantoin,  whilst  the 
1-  and  6-methyluric  acids  afford  a  second  ;  these  products  the  authors 
distinguish  by  the  prefixes  a-  and  fi-  respectively. 

a-Methylallantoin  melts  and  decomposes  at  248—249°  (corr. 
255 — 259°  [not  225°  as  stated  by  Hill  (this  Journal,  1876,  30,  509)]). 
/3- Methylallantoin  melts,  when  rapidly  heated,  at  219 — 221°  (corr. 
225 — 227°),  dissolves  readily  in  hot  water,  and  crystallises  in  large, 
colourless  prisms  containing  1H20  ;  on  reduction  with  hydriodic  acid, 
it  yields  a  methylhydantoin  probably  identical  with  that  obtained  by 
methylating  hydantoin.  A.  L. 

Inactive  b-p-N itranilineazobenzoylacetone  [  p-N itrobenzene  • 
azobenzoylacetone]  and  its  Derivatives.  By  Carl  Bulow  ( Ber ., 
1899,  32,  2637 — 2649.  Compare  Abstr.,  1899,  i,  271). — Inact- p- 
nitrobenzeneazobenzoylacetone ,  N02*C6H4*N!N*CHAeBz,  is  obtained 
when  an  aqueous  solution  of  p-nitroisodiazobenzenesodium  (nitros- 
amine-red  of  the  Badische  Anilin-  und  Soda-Fabrik)  and  of  sodium 
carbonate  is  mixed  with  a  cold  alcoholic  solution  of  benzoylacetone, 
and  the  mixture  allowed  to  remain  for  12  hours.  It  crystallises  from 
hot  alcohol  or  acetic  acid  in  brownish-yellow,  jagged  plates  melting 
at  141 — 142°,  and  dissolves  in  acetone,  benzene,  or  toluene  •  it  is  also 
soluble  in  dilute  alkalis,  and  is  reprecipitated  on  the  addition  of  acids. 
It  is  not  decomposed  byj  boiling  with  ammonium  hydroxide,  or  by 
adding  potassium  dichromate,  ferric  chloride,  or  amyl  nitrite  to  its 
solution  in  cold  concentrated  sulphuric  acid.  The  potassium  derivative, 
NOg'CgH^NIN’CKAcBz,  forms  large,  reddish-violet,  glistening  plates. 

p -Nitrobenzeneazobenzoylacetone  methylimide , 

N02-  C6H4-N2-  C(CMe:NMe):CPh-OH 
or  N02*  C6H4*N2’C(CPhINMe)!CMe*OH,  is  slowly  deposited  as 
orange  needles  melting  at  155°  when  an  excess  of  aqueous  methyl- 
amine  solution  is  added  to  a  warm,  alcoholic  solution  of  the  condensa¬ 
tion  product.  When  the  condensation  product  is  boiled  for  an  hour 
with  an  excess  of  aniline,  then  allowed  to  remain  for  12  hours,  and 
alcohol  added,  p -nitrobenzeneazobenzoylacetone  phenylimidey 
N02-C6H4*N2-C(CMe:NPh):CPh-0H 
or  N02,C6H4*N2*C(0Ph!NPh)!CMe*0H,  separates  slowly  in  the  form 
of  long,  orange-brown  needles  melting  at  146°.  It  dissolves  in  cold 
acids,  but  on  boiling,  decomposition  ensues ;  it  is  also  soluble  in  dilute 
alkalis,  yielding  bluish-red  solutions.  Concentrated  nitric  acid  at  15° 
converts  p-  nitrobenzeneazobenzoylacetone  into  a  nitrate ,  which 
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crystallises  in  pale  yellow  needles  ;  at  27°,  nitration  occurs,  and  a 
p-mtfrc-derivative,  N0.2*C6H4*N2#CHAc*C0*CgH4*N02,  is  formed ; 
this  crystallises  from  boiling  alcohol  in  yellow,  felted  needles  melting 
at  198 — 199°,  and  dissolves  readily  in  benzene,  in  concentrated  sul¬ 
phuric  acid,  or  alkalis. 

Two  condensation  products  are  formed  when  an  acetic  acid  solution 
of  equivalent  quantities  of  p-n\t robenzeneazobenzoylacetone  and  phenyl- 
hydrazine  is  boiled  for  about  half-an-hour.  On  the  addition  of  a 
small  quantity  of  water  to  the  boiling  solution,  a  product  is  obtained 
which,  after  several  recrystallisations,  melts  at  211°  to  212°,  and  is 
probably  1  :  %~diphenylr4:-\)-nitrobenzeneazo-5-methylpyrazole , 


no2-c6h4^2-c< 


CPhIN 

CMe-NPh 


the  hot  acetic  acid  filtrate  from  this  product,  on  cooling,  yields  crystals 
of  the  second  compound,  which  crystallises  from  alcohol  in  pale 
orange-red  needles  melting  at  166 — 167°,  and  is  probably  1  : 5-di- 
phenyl-4:-'p-nitrobenzeneazo-3-methylpyrazole . 

3 -(or  5yPhenyl-4:-ip~nitrobenzeneazo-5~(ov  ?>)~methylpyrazolone ,  obtained 
when  an  aqueous  alcoholic  solution  of  jt?-nitrobenzeneazo  benzoyl- 
acetone  and  semicarbazide  sulphate  is  boiled  for  2  hours,  forms 
orange,  glistening  crystals  melting  at  241°,  insoluble  in  dilute  acids, 
but  soluble  in  warm  dilute  alkalis  *  in  small  quantities,  it  may  be 
distilled  without  decomposition. 

5-(or  3)-Phenyl- 4- \)-nitrobenzeneazQ-3-(oY  h)-methylisoxazolone , 

XJMeIN  .CPh;N 

N02-C6H4-N2-C<cph.(J)  or  N02-C6H4-N2-C<(JMe 


is  obtained  when  nitrobenzeneazobenzoylacetone  and  hydroxylamine 
hydrochloride  are  heated  in  aqueous  alcoholic  solution  for  4 — 5  hours  ; 
it  crystallises  in  orange  needles,  melts  at  192 — 193°,  dissolves  readily 
in  alcohol,  ether,  or  hot  acetic  acid,  or  in  cold  aromatic  hydrocarbons. 
3-(or  5)-p-Niirophenyl-4:-ip-nitrobenzeneazo-5-(or  3)-meihylisoxazoloney  ob¬ 
tained  from  nitraniline-jo-nitrobenzeneazonitrobenzoylacetone  (melt¬ 
ing  at  198 — 199°)  and  hydroxylamine  hydrochloride,  crystallises  in 
brownish  needles  melting  at  172°. 

2-p- Nitrophenyl-Z-{p>r  5 )-methyl-k-\)-nitrobenzeneazo-b-{pY  %)-phenylpyr- 
azole,  obtained  when  nitrobenzeneazobenzoylacetone  is  boiled  for 
60 — 80  hours  with  15  per  cent,  hydrochloric  acid,  crystallises  in  brown, 
glistening  plates  melting  at  221 — 222°,  and  dissolves  in  concentrated 
sulphuric  acid,  yielding  an  orange-red  solution.  J.  J.  S. 


Hydrazones  of  Ditbiocarbonates.  By  Max  Busch  and  E. 
Lingenbrink  ( Per .,  1899,  32,  2620 — 2622). — Dithiocarbazinic  acid, 
R,NH*NH*CS2H,  and  its  esters,  R#NH*NH‘CS2R',  react  exclusively 
in  the  tautomeric  form,  R-NH-N:C(SH)2  and  R-NH-N:C(SH)-SR ; 
acid  hydrolysis  decomposes  the  latter  into  phenylhydrazine  and  esters 
of  dithioearbonic  acid. 

The  phenylhydrazone  of  dimethyldithiocarbonate  is  obtained  as  a 
yellow  oil  on  digesting  the  sodium  derivative  of  methyl  phenyldithio- 
carbazinate  with  methyl  iodide  in  a  closed  vessel  shielded  from  light ; 
the  hydrochloride  is  precipitated  in  a  crystalline  form  by  adding  al¬ 
coholic  hydrogen  chloride  to  an  ethereal  solution  of  the  oil.  The 
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corresponding  dibenzyl  compound  is  prepared  by  beating  benzyl  phenyl- 
dithiocarbazinate  with  benzyl  chloride  and  sodium  hydroxide  in  alcoholic 
solution  ;  it  separates  as  a  viscid,  yellow  oil.  G.  T.  M. 

The  Iodine  Number  of  Proteids.  By  F.  Blum  (Zeit.  physiol. 
Chem 1899,  28,  288 — 299). — The  amount  of  iodine  capable  of  enter¬ 
ing  into  intramolecular  union  in  a  proteid  (by  means  of  the  Blum- 
Vaubel  method)  is  designated  its  iodine  number. 

Experiments  on  a  variety  of  proteids  are  given  ;  thus,  8*5  to  9  is 
the  number  for  serum -globulin ;  10 — 11  for  serum-albumin  ;  7  for  egg- 
albumin  ;  12 '5  for  the  nucleo-proteid  of  the  pig’s  thyroid  ;  the  proteid 
regarded  by  the  author  as  the  specific  proteid  of  the  thyroid  (thyreo- 
toxalbumin),  has  an  iodine  number  of  only  6.  W.  D.  H. 

Reversible  Liquefaction  of  Proteids.  By  Tsvett  ( Compt .  rend., 
1899,  129,  551 — 552). — The  swelling  and  dissolution  in  water  of 
proteids  is  known  to  be  facilitated  by  the  action  of  acids,  alkalis,  and 
salts,  and  various  organic  substances,  such  as  resorcinol,  catechol, 
phenol,  chloral  hydrate,  (fee.,  are  found  to  have  the  same  effect. 
Gelatin  dissolves  to  the  extent  of  3 — 4  per  cent,  in  an  80  per  cent, 
aqueous  solution  of  resorcinol,  whilst,  if  added  in  excess,  two  distinct 
liquid  layers  are  obtained,  the  upper  layer  being  a  solution  of  gelatin 
in  aqueous  resorcinol,  and  the  lower  layer  a  solution  of  aqueous  resor¬ 
cinol  in  gelatin.  The  phenomenon  is  reversible,  since  the  gelatin  may 
be  obtained  in  its  original  state  by  dialysis  or  by  addition  of  water. 
Casein,  haemoglobin,  peptones,  plastin,  and  chloroplastin  behave  in  a 
similar  manner  with  resorcinol,  whilst  negative  results  were  obtained 
with  myosin,  egg-albumin,  and  legumin.  N.  L. 

Detection  of  Glutamic  Acid  amongst  the  Products  obtained 
by  decomposing  Albumin  of  Animal  Origin  with  strong 
Sulphuric  Acid.  By  Fr.  Kutscher  {Zeit.  physiol.  Chem.,  1899,  28, 
123 — 131). — Although  glutamic  acid  has  been  obtained  in  good  yield 
by  boiling  animal  proteids  with  hydrochloric  acid  and  stannous 
chloride,  it  has  not  been  isolated  when  sulphuric  acid  is  the  agent  of 
hydrolysis ;  this  is  because  basic  substances  are  formed  at  the  same 
time  in  quantity  more  than  sufficient  to  combine  with  the  glutamic 
acid. 

Casein  was  treated  with  sulphuric  acid,  a  large  part  of  the  organic 
bases  was  precipitated  with  phosphotungstic  acid,  from  the  filtrate 
sulphuric  and  phosphotungstic  acids  were  precipitated  with  just  the 
required  amount  of  baryta,  and  leucine  and  tyrosine  were  removed  by 
crystallisation.  The  mother  liquor,  still  slightly  alkaline,  was  diluted, 
boiled,  and  saturated  with  copper  carbonate ;  it  was  then  filtered, 
cooled,  and  precipitated  with  lead  acetate  j  the  precipitate  was 
collected  and  washed,  suspended  in  water,  and  decomposed  with 
hydrogen  sulphide ;  the  filtered  solution  was  concentrated  to  crystal¬ 
lisation.  The  crystals  were  dissolved  in  hot  water  and  the  solution 
saturated  with  copper  carbonate,  filtered,  concentrated,  and  cooled  ; 
the  first  few  crystals  that  separated  were  free  from  copper,  and  were 
removed  ;  copper  aspartate  then  crystallised.  The  mother  liquor  was 
decomposed  with  hydrogen  sulphide,  filtered,  and  concentrated,  when 
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glutamic  acid  crystallised  out.  Some  more  of  it  is  contained  in  the 
filtrate  from  the  lead  precipitate;  in  all,  the  casein  yielded  1*8  per 
cent,  of  glutamic  acid. 

In  the  course  of  the  investigation,  a  crystalline  substance  was 
obtained  and  analysed,  which  was  apparently  a  compound  of  glutamic 
and  aspartic  acids,  5C5K904N,C4H704N.  C.  F.  B. 

Products  of  the  Peptic  Digestion  of  Fibrin.  By  Ernst  P. 
Pick  {Zeit.  physiol.  Ghem .,  1899,  28,  219 — 287). — This  paper  is  the  first 
of  a  series  which  appears  to  treat  in  a  thorough  way  the  properties,  separa¬ 
tion  (by  fractional  precipitation  with  ammonium  sulphate),  analysis,  &c., 
of  the  various  products  of  the  gastric  digestion  of  fibrin.  It  is  notice¬ 
able  that  in  the  ultimate  analysis  of  proto-  and  hetero-albumose,  with 
which  the  present  paper  is  principally  concerned,  the  numbers  obtained, 
especially  for  carbon,  differ  considerably  from  those  previously  given 
by  Kiihne  and  Chittenden. 

The  following  table  compares  the  percentage  composition  of  fibrin 
(Hammarsten)  and  the  two  proteoses  just  mentioned  ;  the  carbon  and 
nitrogen  are  more,  and  the  oxygen  less,  abundant  than  in  the  original 
fibrin. 

Fibrin.  Hetero-albumose.  Proto-albumose. 


C .  52*68  55*12  55  64 

H  .  6-83  6-61  6-80 

N  .  16-91  17*98  17*66 

S .  MO  1-22  1-21 

0 .  22-48  19-07  18*69 


Both  albumoses  are  carbohydrate-free,  unlike  fibrin,  and  both  contain 
only  easily  separable  sulphur.  They  differ  from  one  another,  not  only 
in  solubility,  but  also  in  the  following  ways :  hetero-albumose  con¬ 
tains  39,  and  proto-albumose  25,  per  cent,  of  its  nitrogen  in  a  basic 
form  ;  proto-albumose  yields  tyrosine,  indole,  and  scatole  abundantly, 
hetero-albumose  in  traces  only.  Hetero-albumose  yields  abundance  of 
leucine  and  glycocine ;  proto-albumose  yields  only  a  little  leucine  and 
no  glycocine. 

These  two  proteoses  arise  together  from  fibrin,  but  not  one  from  the 
other.  Both  yield,  on  further  gastric  or  pancreatic  digestion,  deutero- 
albumoses  A  and  B,  and  peptone  B.  Deutero-albumose  B,  however, 
contains  the  carbohydrate  radicle  of  the  original  fibrin,  and  must  be 
looked  on  as  a  primary  digestion  product.  The  deutero-albumose  B, 
which  comes  from  proto-  or  from  hetero-albumose,  contains  no  carbo¬ 
hydrate  radicle,  and  is  a  secondary  product,  or  probably  a  mixture  of 
two  or  more  (Bp  B2,  &c.).  This  confirms  what  has  already  been  stated 
by  Zunz  (Abstr.,  1899,  ii,  504).  W.  D.  H. 

Products  of  the  Decomposition  of  Hsematin.  By  William 
KtrsTER  (Zeit.  physiol.  Ghem.,  1899,  28,  1 — 33). — In  the  preparation 
of  hsematin  by  Nencki’s  method,  the  yield  can  be  increased  by  using 
amyl  alcohol  that  has  been  employed  already  for  the  same  purpose  ; 
the  hsemin  then  obtained,  however,  is  poorer  in  chlorine  than  is 
represented  by  the  formula  C32H3103N4C]Fe.  In  the  conversion  of 
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hsemin  into  haematin,  the  alkali  must  be  allowed  to  act  at  the  ordinary 
temperature ;  otherwise  the  product  is  poorer  in  carbon  and  hydrogen 
than  the  formula  C32Hg203N4Fe  requires,  although  the  amounts  of 
nitrogen  and  iron  remain  the  same. 

Attempts  to  eliminate  HC1  from  haemin  and  obtain  a  compound 
C32H30O3ISr4Fe  by  heating  the  former  with  aniline  were  unsuccessful. 

The  oxidation  of  haematin  has  been  studied  more  carefully  than 
hitherto  (compare  Abstr.,  1899,  i,  468),  but  no  new  products  have  been 
detected.  With  sodium  dichromate  (or  calcium  chromate)  in  acetic 
acid  solution,  the  best  result  is  obtained  when  12  atoms  of  oxygen  are 
used  per  mol.  of  haematin  and  the  oxidation  is  effected  at  the  ordinary 
temperature ;  about  40  per  cent,  is  converted  into  the  anhydride 
of  tri basic  haematic  acid,  C8H805,  and  dibasic  haematic  acid,  C8H904N 
(Abstr.,  1896,  i,  516),  of  which  the  former  is  present  in  larger  amount ; 
40  per  cent,  is  obtained  in  the  form  of  a  substance  insoluble  in  water 
and  still  containing  iron,  which  yields  small  quantities  of  C8H805 
when  further  oxidised  with  alkaline  permanganate  ;  a  small  quantity  of 
carbon  dioxide  is  also  formed,  and  some  ammonia,  more  of  which 
is  produced  in  proportion  as  the  yield  of  C8H805  is  greater  and  that 
of  CgH904N  less.  When  the  oxidising  agent  employed  is  potassium 
ferricyanide  in  strongly  alkaline  solution,  at  first  at  the  ordinary 
temperature,  then  on  the  water-bath,  8 — 12  atoms  of  oxygen  being 
used,  the  iron  separates  as  hydroxide,  a  little  C8H805  is  formed,  and 
also  a  substance,  insoluble  in  water,  which  much  resembles  haematin 
and  again  yields  small  quantities  of  C8H805  when  subjected  to  further 
treatment.  With  ammonium  persulphate  (equal  to  20  atoms  oxygen) 
as  the  oxidising  agent  on  the  water-bath,  ammonia  and  a  little 
hydrogen  cyanide  are  evolved,  iron  hydroxide  is  precipitated,  and 
apparently  succinic  acid  and  traces  of  volatile  acids  are  formed. 

It  is  suggested  that  haematin  may  be  regarded  as  constituted  ac¬ 
cording  to  the  scheme  FeK2It12,  where  E  and  E1  are  complexes 
containing  each  8  atoms  of  carbon.  Haematoporphyrin  is  then  EE1, 
and  the  products  of  the  oxidation  of  haematin  are  FeE12  +  E  +  E. 

C.  F.  B. 

Preparation  and  Products  of  Decomposition  of  Haemato- 
porphyrin.  By  William  Kuster  and  Martin  Kolle  (Zeit,  physiol. 
Chem.y  1899,  28,  34 — 39.  Compare  Abstr.,  1897,  i,  232). — Haemato- 
porphyrin  is  oxidised  much  less  readily  than  haematin  (preceding 
abstract)  by  sodium  dichromate  in  acetic  acid  solution ;  the  products 
are  dibasic  haematic  acid,  CgHgO^,  and  substances,  insoluble  in 
water,  of  which  the  composition  corresponds  approximately  with 
Ci4H1408N2  and  C14H1605N2.  Dibasic  haematic  acid  is  shown  by 
titration  with  ammonia  to  be  really  monobasic ;  when  the  ammonium 
salt  is  boiled  with  aqueous  caustic  soda,  not  one,  but  two  mols. 
of  ammonia  are  eliminated,  and  a  salt  of  tribasic  haematic  acid, 
C8H10O6,  is  formed  ;  the  anhydride  of  this  acid  is  the  substance 

c8h8o6. 

In  the  preparation  of  haematoporphyrin  from  haemin  by  Schalfeeff’s 
method,  a  bye-product,  insoluble  in  water,  is  obtained ;  this  has 
approximately  the  composition  C32H3605N4.  C.  F.  B. 
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Blue  Pigment  in  Coral  (Heliopora  Ccerulea)  and  other  Animal 
Organisms.  By  Archibald  Liversidge  (Chem.  News ,  1899,  80, 
29 — 31  ;  41 — 43). — The  pigment  in  blue  coral  was  isolated  by  treat¬ 
ment  with  hydrochloric  acid  to  remove  the  calcium  carbonate,  and 
extraction  of  the  residue  with  75  per  cent,  alcohol  or  acetic,  formic,  or 
propionic  acid.  On  evaporation  of  the  solvent,  a  dull,  dark  green  mass 
was  obtained.  The  behaviour  of  the  pigment  with  a  very  large 
number  of  solvents  and  reagents  was  investigated,  but  no  crystalline 
product  was  obtained.  Comparison  with  other  blue  animal  pigments 
seemed  to  show  that  this  substance  was  not  identical  with  any  of 
them.  D.  A.  L. 

Pyocyanin,  the  Blue  Colouring  Matter  of  Bacillus  Pyo- 
cyaneus.  By  G.  W.  Boland  (Chem.  Centr .,  1899,  ii,  265  ;  from  Centr . 
Baht.  Parasitenk.y  [i],  25,  897 — 902). — -Pyocyanin  is  best  obtained 
from  cultures  of  Bacillus  pyocyaneus  in  peptone-agar  agar  or  peptone- 
gelatin,  as  in  these  cases  it  is  free  from  the  fluorescent  colouring 
matter  which  is  always  formed  in  cultures  containing  glycerol ;  it  is 
extracted  with  chloroform.  The  solution  in  chloroform  gradually 
becomes  green  and  finally  yellow,  Fordos’  pyoxanthin  or  pyoxan- 
those  being  formed ;  this  change  is  also  quickly  effected  by  exposing 
the  solution  to  sunlight.  Since  the  aqueous  solution  under  similar 
conditions  remains  unchanged,  the  formation  of  pyoxanthose  is  prob¬ 
ably  due  to  the  liberation  of  chlorine,  and  this  view  was  experiment¬ 
ally  confirmed.  The  green  colouring  matter  formed  intermediately  is 
a  mixture  of  pyocyanin  and  pyoxanthose,  and  from  a  solution  of 
these  compounds  in  chloroform,  hydrochloric  acid  (1:3)  dissolves  only 
the  former  whilst  most  of  the  latter  may  be  extracted  by  sulphuric 
acid  (1  : 3).  Pyoxanthose  crystallises  in  thick,  microscopic  needles. 
The  reddish-brown  colouring  matter  which  is  found  in  the  culture 
together  with  pyocyanin  is  insoluble  in  chloroform,  ether,  alcohol, 
benzene,  xylene,  or  carbon  disulphide,  but  may  be  extracted  by  means 
of  alkalis  or  barium  hydroxide.  Potassium  hydroxide,  which  also 
extracts  the  fluorescent  coluring  matter,  is  the  best  solvent.  The 
quantity  of  pyocyanin  formed  in  the  culture  increases  to  a  maximum 
in  several  days,  remains  constant  for  ten  days  and  then  gradually 
decreases,  the  reddish-brown  colouring  matter  increasing  proportion¬ 
ately  until  it  alone  is  present. 

Bacillus  pyocyaneus  probably  forms  only  two  colouring  matters, 
pyocyanin  and  the  fluorescent  dye,  the  latter  being  also  produced  by 
many  other  bacteria.  The  pyocyanin  is  gradually  oxidised  to  pyo¬ 
xanthose  by  the  oxygen  of  the  air,  whilst  in  the  culture  itself  it  is 
converted  into  a  reddish-brown  colouring  matter.  E.  W.  W. 

Ovarian  Colloid.  By  Theodor  Panzer  (Zeit.  physiol.  Chem .,  1899, 
28,  363 — 381). — The  jelly-like  substance  which  occurs  in  certain 
forms  of  ovarian  cystoma  has  been  named  pseudomucin,  paramucin, 
&c.  It  gives  the  ordinary  proteid  tests ;  it  contains  93*1  per  cent,  of 
water,  5*7  per  cent,  of  organic,  and  1*2  per  cent,  of  inorganic  sub¬ 
stances  ;  among  the  inorganic  constituents,  sodium  and  chlorine  are 
the  most  abundant.  The  principal  organic  constituent,  the  colloid, 
has  the  following  percentage  composition :  C,  47*27 ;  H,  5*86 ;  N 
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8'40;  S,  0*79;  P,  0*54;  ash,  6*43;  iodine  is  absent.  This  agrees 
very  well  with  Mitjukoff’s  analyses.  The  phosphorus  is  probably  in 
the  ash.  By  treatment  with  dilute  sulphuric  acid,  a  reducing  but 
non-fermentable  substance  is  obtained,  which  is  probably  allied  to  the 
reducing  substance  obtainable  from  cartilage.  On  decomposition,  the 
proteid  matter  yields  ammonia,  leucine,  humous  substances,  and 
traces  of  hexon  bases.  W.  D.  H. 

Pseudo-nucleins.  By  K.  H.  Giertz  ( Zeit .  physiol .  Chem .,  1899, 
28,  115 — 122). — Artificial  pseudo-nuclein  is  a  salt-like  combination  of 
albumin  with  metaphosphoric  acid  ;  by  dissolving  it  in  water  contain¬ 
ing  alkali,  it  is  decomposed  into  alkali  phosphate  and  albumin  ;  the 
latter  is  probably  present  as  a  soluble  alkali-albumin.  The  pseudo¬ 
nuclein  from  casein  or  vitellin  contains  no  metaphosphoric  acid  which 
can  be  split  off  in  this  way,  and  is  therefore  not  identical  with  the 
artificial  nuclein.  W.  D.  H. 

Histon-like  Substance  from  the  Thymus.  By  A.  Fleroff 
{Zeit.  physiol.  Chem .,  1899,  28,  307 — 312). — A  histon-like  proteid  was 
obtained  by  extracting  a  thymus  gland  which  had  been  under  alcohol 
and  ether  with  2  per  cent,  sulphuric  acid.  Its  percentage  composition 
is  C,  51-77;  H,  8*06;  N,  17*72  ;  S,  1*99;  O,  20*46.  It  gives  the 
typical  reactions  of  a  histon.  The  acid  also  extracts  a  substance 
from  the  gland  (parahiston)  which  is  soluble  after  precipitation  in  excess 
of  ammonia.  A  third  substance  was  separated  from  parahiston  during 
its  purification  with  alcohol ;  it  is  sparingly  soluble  in  alcohol,  and 
precipitates  a  solution  of  Witte's  peptone,  but  its  nature  was  not 
determined.  W.  D.  H. 

Decomposition  Products  of  Histon  from  Leucocytes.  By 
D.  Lawroff  {Zeit.  physiol .  Chem .,  1899,  28,  388 — 398). — Histon 
prepared  from  thymus  (see  preceding  abstract),  when  decomposed 
by  hydrochloric  acid,  yields  the  three  hexon  bases,  histidine, 
ai-ginine,  and  lysine,  which  together  account  for  25  per  cent,  of  its 
weight.  Arginine  is  the  most  abundant.  Both  the  hydrochloride 
and  carbonate  of  lysine  are  dextrorotatory ;  so  also  are  arginine  and 
its  hydrochloride.  Details  are  given  in  full.  W.  D.  H. 

Histidine.  By  Albrecht  Kossel  and  Fr.  Kutscher  {Zeit.  physiol. 
Chem.,  1899,  28,  382 — 387). — Hedin  {ibid.,  22,  193)  states  that  hist¬ 
idine  is  optically  inactive  ;  this  is  not  so,  the  free  base  being  lsevorota- 
tory  [a]D  -  39*74,  whilst  its  salts  are  dextrorotatory,  (C6H902N3,HC1, 
4- 1*74  ;  G6H902N3,2HC1,  +5*3  to  6*4).  There  is,  moreover,  no  differ¬ 
ence  between  Hedin’s  and  the  authors'  histidine  in  crystallographic 
and  boiling  point  investigations.  Full  details  of  the  examination  of 
the  crystals  of  histidine  dichloride  are  given.  W.  D.  H. 

Decomposition  Products  of  Conchiolin.  By  G.  Wetzel  {Chem. 
Centr.,  1899,  ii,  59;  from  Centr.  Physiol.,  13,  113 — 114). — According 
to  Krukenberg  (Abstr.,  1885,  826),  when  conchiolin  is  heated  with 
acids,  leucine,  leucinimide,  and  a  substance  which  crystallises  in 
transparent  prisms  are  formed,  but  tyrosine  is  not  obtained.  The 
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author  finds,  however,  that,  by  the  action  of  acids  on  conchiolin  pre¬ 
pared  from  the  shells  of  Mytilus  galloprovincialis ,  leucine,  glycocine, 
and  tyrosine  are  obtained,  but  not  leucinimide.  E.  W.  W. 

Lilienfeld’s  Synthesis  of  Peptone.  By  Marti  a  Klimmer 
( P finger’s  Archiv ,  1899,  77,  210 — 214). — Lilienfeld’s  so-called  synthe¬ 
sised  peptone  was  prepared  and  compared  with  true  peptone.  The 
artificial  condensation  product  is  not  peptone ;  it  does  not  give  the 
biuret  reaction,  and  is  easily  decomposed  into  its  two  constituents, 
phenol  and  aminoacetic  acid.  W.  D.  H. 

Antipeptone.  By  Fr.  Kutscher  ( Zeit .  physiol  Chem.,  1899,  28, 
88—97.  Compare  Abstr.,  1898,  i,  611 ;  1899,  i,  179).— The  paper,  is 
largely  controversial,  and  deals  especially  with  the  work  and  views  of 
Kiihne  and  of  Siegfried.  The  author  brings  forward  fresh  experi¬ 
ments  to  support  his  contention  that  the  so-called  antipeptone  is  a 
mixture  of  several  simple  substances.  W.  D.  H. 

Protamines.  By  N.  Morkowin  (Zeit.  physiol.  Chem .,  1899,  28, 
313 — 317). — The  hitherto  known  protamines  obtained  from  the  sperm 
of  various  fishes  have  been  named  salmine,  clupeine,  scrombrine, 
sturine,  and  arbacine.  On  decomposition,  they  yield  the  hexon  bases, 
arginine,  histidine,  and  lysine.  A  new  protamine  prepared  from  the 
sperm  of  the  see-hare  (Cyclopterus  lumpus)  is  now  described ;  it  is 
termed  cyclopterine.  It  differs  from  the  others  by  giving  Millon’s 
reaction,  and  also  in  percentage  composition.  It  is  not  contaminated 
with  peptone,  although  probably  it  is  a  loose  compound  of  true  prot¬ 
amine  with  a  peptone-like  material.  It  thus  forms  a  link  between 
the  protamines  and  the  proteids  proper.  W.  D.  H. 

Epinephrine.  By  John  J.  Abel  (Zeit.  physiol.  Chem.,  1899,  28, 
318 — 362.  Compare  Abstr.,  1899,  i,  395). — Epinephrine,  the  substance 
in  the  suprarenals  which  raises  blood  pressure,  is  alkaloidal.  It  may 
be  isolated  from  aqueous  extracts  of  the  gland  as  a  benzoyl  compound, 
CifHu04NBz ;  on  isolating  the  base  from  this,  it  loses  most  of  its 
physiological  activity.  It  yields  a  hydrochloride ,  hydrobromide ,  picrate, 
and  a  triacetyl  derivative,  C^H^C^N  Ac3,  appears  to  be  related  to 
substances  of  the  pyrrole  or  scatole  group,  and  may  have  the  consti- 

tution  C6H4<^fe>C-CH(OH).CO-C8H3(OH2).  When  fused  with 

alkali,  it  yields  scatole.  On  treatment  with  dilute  alkalis,  it  yields 
a  dark  pigment,  epinephric  acid,  and  a  product  of  basic  nature,  not 
defined  at  present,  but  having  a  coniine  or  pyridine-like  smell.  Norm¬ 
ally,  epinephrine  possibly  leaves  the  body  in  the  urine  as  uroerythrin. 

W.  D.  H, 
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The  Wax  of  Bacillariaceee  and  its  Connection  with 
Petroleum.  By  Gustav  Kramer  and  Adolf  Spilker  ( Ber.f  1899, 
32,  2940 — 2959). — Bacillariaceee  (diatoms)  are  known  to  contain 
drops  of  oil  distributed  in  the  plasma,  and  from  peat,  in  which 
diatoms  occur  largely,  1*5 — 4  per  cent,  of  a  wax  can  be  extracted 
which  contains  10 — 11  per  cent,  of  sulphur.  In  the  Uckermark,  to 
the  west  of  Stettin,  the  bed,  some  23  feet  in  thickness,  of  a  lake, 
which  was  drained  long  ago,  consists  chiefly  of  diatoms,  and  from  it  a 
wax  can  be  extracted.  This  melts  at  50 — 70°,  resembles  ozokerite 
in  appearance,  contains  C,  73*5;  H,  11*2;  S,  1*0,  and  ash,  2*4  per 
cent.,  from  which  it  may  be  concluded  that  the  wax  contains  oxygen 
and  consists  of  esters  of  organic  acids.  Fuming  nitric  acid  does  not 
attack  the  wax  in  the  cold,  but  dissolves  38  per  cent,  on  heating  ;  from 
the  residue,  lekene,  which  occurs  in  ozokerite  (Beilstein  and  Wiegand, 
Abstr.,  1883,  1073),  can  be  isolated. 

These  waxes  much  resemble  ozokerite.  The  latter  contains  only 
0T5  per  cent,  of  sulphur,  however  ;  only  traces  of  it  are  hydrolysed 
by  alcoholic  potash,  and  when  it  is  distilled  no  water  is  formed  and 
the  gas  evolved  contains  no  oxides  of  carbon  and  but  little  hydrogen 
sulphide.  Of  the  wax  from  the  lake  silt,  on  the  other  hand,  about  10 
per  cent,  undergoes  hydrolysis  ;  and  on  distillation  of  the  peat-wax, 
water  is  formed  and  the  gas  evolved  contains  10  per  cent,  of  hydrogen 
sulphide  together  with  carbon  dioxide  and  monoxide.  When  ozokerite 
is  distilled  under  a  pressure  of  20 — 25  atmos.,  the  gas  evolved  consists 
of  methane  and  olefines,  along  with  traces  of  hydrogen  sulphide  and 
carbon  dioxide ;  the  gas  obtained  from  the  silt-wax  in  similar 
circumstances  contains  hydrogen  sulphide  and  carbon  dioxide  and  mon¬ 
oxide,  and  that  from  carnauba-  and  Japan-wax  contains  both  oxides  of 
carbon.  In  all  cases,  a  large  part  of  the  distillate  boils  at  130 — 290°,  and 
this  fraction  has  the  character  of  the  paraffins  ;  its  composition  is  C, 
84*4 — 85*0,  and  H,  15T  percent.,  and  its  molecular  weight  is  149 — 169 
determined  cryoscopically  in  benzene  solution  (CnH24  requires  C, 
84  7  ;  H,  15*3  ;  molecular  weight,  156).  A  similar  fraction  from 
petroleum  (from  the  Tegernsee)  had  a  like  composition.  It  is  further 
found  that  the  composition  of  the  strata  overlying  the  ozokerite 
deposits  of  Eastern  Galicia  and  the  petroleum  beds  of  the  Tegernsee 
contain  the  same  mineral  constituents  as  the  lake  silt. 

The  following  theory  of  the  origin  of  petroleum  is  then  developed. 
Lakes  became  filled  up  in  the  process  of  time  with  a  growth  of  diatoms  ; 
over  this  growth  other  deposits  were  formed  subsequently.  The  decay 
of  the  diatoms  (which  takes  place  very  slowly)  gave  rise  to  ammonium 
carbonate,  which  hydrolysed  the  wax  present  \  from  the  resulting  acids, 
carbon  dioxide  and  monoxide  and  water  were  eliminated,  and  ozokerite 
formed.  Where  the  pressure  was  small  and  the  temperature  low,  this 
was  converted  further  into  a  comparatively  low  boiling  petroleum  ; 
under  greater  pressure  and  higher  temperature,  the  sulphur  present 
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also  exerting  an  influence,  a  petroleum  was  formed  which  contained  a 
large  proportion  of  viscid,  high-boiling  substances  (probably  formed  by 
polymerisation  of  olefines) ;  more  extended  action  of  the  sulphur,  and 
of  atmospheric  oxygen,  gave  rise  to  a  petroleum  containing  much 
asphalt.  Generally  speaking,  the  petroleum  would  be  absorbed  by 
the  sandy  bed  of  the  lake ;  occasionally  it  might  be  absorbed  by  a 
calcareous  bed,  a  deposit  of  asphalt  being  thus  formed.  C.  F.  B. 

Heptane  contained  in  G-rosny  Naphtha.  By  K.  W.  Charit- 
schkoff  ( Chem .  Centr .,  1899,  ii,  474;  from  J.  Russ.  Chem.  Soc.,  1899, 
31,  552 — 554). — The  benzene  boiling  at  84 — 100°,  obtained  from  the 
naphtha  of  Grosny,  contains  an  isoheptane,  CkH16,  which  boils  at 
90*5 — 91*5°,  and  has  a  sp.  gr.  0*7158  at  15°.  This  naphtha  only  con¬ 
tains  a  very  small  amount  of  normal  heptane.  The  interpretation  of 
the  curves  representing  relationships  of  boiling  point  and  specific 
gravity  is  discussed  in  the  original  paper,  the  author  inclining  to 
Aschan’s,  rather  than  to  Markownikoff’s,  views.  E.  W.  W. 

Action  of  Acetylene  on  Oxides  of  Copper.  By  Frank  A. 
Gooch  and  De  Forest  Baldwin  (Amer.  J.  Sci.,  1899,  [iv],  8,  354 — 358). 
Compare  Erdmann  and  Kothner,  Abstr.,  1899,  i,  21). — Several  errors 
in  calculation  are  pointed  out  in  Erdmann  and  Kb  timer’s  communica¬ 
tion.  The  experiments  have  been  repeated,  and  the  conclusion  arrived 
at  is  that  Erdmann  and  Kothner’s  “  Kupferacetylen  ”  is  nothing  less 
than  a  hydrocarbon  or  hydrocarbons  mixed  with  copper  or  an  oxide  of 
copper.  The  amount  of  copper  found  varies  considerably  (1*54  to  24*21 
per  cent.)  with  the  conditions  of  the  experiment.  When  cuprous  oxide 
is  employed,  a  temperature  of  2 25°  is  the  most  favourable ;  similar 
results  may  be  obtained  with  cupric  oxide,  but  copper  itself  is  not 
acted  on  until  much  higher  temperatures  are  reached. 

Oxide  of  silver  is  acted  on  at  the  ordinary  temperature,  and,  as  a 
rule,  an  explosion  occurs.  J.  J.  S. 

Note. — The  same  conclusion  as  to  the  nature  of  Erdmann  and 
Kothner’s  compound  has  been  arrived  at  by  Alexander  (Abstr.,  1899, 
i,  843).  J.  J.  S. 

Preparation  of  Tetrachlorom  ethane.  By  E.  Serra  ( Gazzetta , 
1899,  29,  ii,  353 — 354). — Details  are  given  of  the  method  employed 
for  the  preparation  of  tetrachloromethane  free  from  carbon  disulphide 
and  from  chloroform,  which  are  very  difficult  to  entirely  remove. 

T.  H.  P. 

Isomeric  Compounds,  C6H804N4,  from  Acetylmethylnitrolie 
Acid.  By  Carl  Steffens  ( Annalen ,  1899,  309,  241 — 253). — Acetyl- 
methylnitrolic  acid,  C0Me*C(N0H)*N0.2,  obtained  by  oxidising  acetone 
with  nitric  acid,  yields  two  compounds  having  the  empirical  formula 
C6H804N4;  one  melts  at  191°,  and  is  produced  by  converting  acetyl- 
methylnitrolic  acid  into  nitromethylglyoxime,  and  heating  the  latter 
with  sodium  hydrogen  carbonate  (Behrend  and  Schmitz,  Abstr.,  1894, 
i,  109),  whilst  the  other,  melting  at  140°,  is  derived  by  the  agency  of 
hydroxylamine  from  the  product  of  heating  acetylmethylnitrolie  acid 
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(Behrend  and  Tryller,  Abstr.,  1895,  i,  201).  The  author  has  attempted 
to  establish  the  constitution  of  these  two  substances. 

The  derivative  melting  at  191°,  referred  to  as  Schmitz's  com¬ 
pound,  probably  has  the  constitution  represented  by  the  formula 

NOH!CMe‘C<^Q^^C*CMeINOH.  The  hydrochloride  is  decomposed 

by  hot  water,  yielding  the  original  substance,  which  dissolves  in  hot 
hydrochloric  acid,  liberating  carbon  dioxide;  the  remaining  products 
are  a-isonitrosopropionic  acid,  ammonia,  hydroxylamine,  and  acetic 
acid.  The  diacetyl  derivative  crystallises  from  alcohol  in  needles  and 
melts  at  141°;  the  dibenzoyl  derivative  becomes  brown  at  200°  and 
melts  at  220—225°,  when  it  decomposes.  The  compound  dissolves  in 
alkali  (2  mols.),  and  is  reprecipitated  by  acids  from  a  freshly  prepared 
solution,  but  after  an  interval,  acids  do  not  yield  a  precipitate  ;  it 
immediately  reduces  potassium  permanganate. 

The  isomeride  called  Tryller’s  compound  may  have  the  constitution 


NOHICMe-  C - C  •  CMelNOH 

1 1  ii 

n-o-o-n 


The  hydrochloride  readily  yields 


the  original  substance,  which  gives  rise  to  carbon  dioxide,  oxalic  acid, 
ammonia,  hydroxylamine,  and  acetic  acid  when  treated  with  boiling 
acids ;  there  is  produced  also  a  small  quantity  of  a  volatile  ketone, 
probably  the  ketone  of  which  Tryller’s  compound  is  the  dioxime.  The 
dibenzoyl  derivative  crystallises  in  slender,  white  needles  and  melts  at 
155*5 — 156*5°.  The  anhydride ,  C6H603N4,  obtained  by  acidifying  a 
solution  in  caustic  soda  which  has  been  boiled  for  some  time,  crystallises 
from  alcohol  in  lustrous,  yellowish  leaflets  and  melts  at  188 — 190°, 
becoming  brown  at  150°.  M.  O.  F. 


Phosphoric  Esters.  By  Jacques  Cavalier  (Ann.  Chim.  Phys.> 
1899,  [vii],  18,  449 — 507.  Compare  Abstr.,  1894,  i,  484;  1895, 
i,  638  ;  1896,  ii,  590  ;  1897,  i,  310;  1898,  i,  616,  ii,  499  ;  1899, 
i,  558,  ii,  13,  55). — A  detailed  account  of  work  already  published. 

G.  T.  M. 


Manufacture  of  Glycerophosphate.  By  Marcel  Gu^dras 
( Chem .  Centr.f  1899,  ii,  626  ;  from  Mon.  Sci .,  [iv],  13,  II,  577 — 580). 
— Commercial  glycerophosphate,  CaP03 *0*63115(011)2,  prepared  by 
heating  phosphoric  acid  with  glycerol  for  a  day  at  150°  and  then  for 
3  days  at  115 — 125°,  and  treating  the  glycerophosphoric  acid  with 
milk  of  lime,  is  alkaline  towards  litmus,  but  neutral  to  phenolphthalein, 
dissolves  in  about  25  parts  of  water,  leaving  a  small  quantity  of  in¬ 
soluble  calcium  phosphate,  and  is  precipitated  from  its  aqueous  solu¬ 
tion  by  heating.  Boiling  alcohol  usually  extracts  some  glycerol  and 
phosphoric  acid.  Sodium  and  potassium  glycerophosphates  are  syrupy 
liquids.  The  magnesium  salt  is  a  powder,  and  has  properties  similar 
to  those  of  the  calcium  salt.  The  iron  salt,  prepared  by  digesting 
crude  glycerophosphoric  acid  with  iron  dust  below  60°,  crystallises 
in  leaflets  which  have  a  golden  lustre.  Quinine  glycerophosphate, 
C3H702*  O  •PO(OH)2,(C20H24O2N2)2  +  4H20,  is  slightly  soluble  in  water, 
more  so  in  alcohol,  and  may  be  used  as  a  substitute  for  quinine 
sulphate.  E.  W.  W. 
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Esters  of  Tungstic  Acid.  By  Edgar  F.  Smith  and  Claude 
Dugan  (/.  Amer.  Chem.  Soc.,  1899,  21,  1016 — 1017.  Compare 
Goessmann,  Annalen ,  1857,  101,218;  Maly,  ibid.,  1866,  139,  240). — 
When  Maly’s  method  is  employed  forthe  preparation  of  estersof  tungstic 
acid,  the  products  obtained  consist  of  a  mixture  of  hydrated  tungstic  acid 
and  an  incompletely  esterified  product :  for  example,  with  tungsten  oxy¬ 
chloride  and  isobutyl  alcohol,  a  product,  3W03,2H20  +  WOCl^OC^Hg)^ 
was  obtained,  which  was  soluble  in  dry  ether,  but  was  reprecipitated 
on  the  addition  of  pure  ethyl  alcohol.  J.  J.  S. 

Action  of  Water  on  certain  Patty  Acids.  By  Edwin  de  Barr 
{Amer.  Chem .  J.,  1899,  22,  333 — 349). — The  author  has  studied  the 
rate  of  interaction  of  water  with  certain  halogenated  fatty  acids  at 
150°,  3  mols.  of  water  being  used  for  each  halogen  atom  present. 
Tables  of  values  are  given  and  curves  plotted,  which  show  the 
rate  of  displacement  of  the  halogen  atoms  from  y-chlorobutyric, 
/3-chloropropionic,  trichloroacetic,  /3-chlorobutyric,  chloroacetic,  di- 
chloroacetic,  a-chloropropionic,  a-bromopropionic,  a-bromobutyric,  and 
a-chlorobutyric  acids  ;  the  relative  ease  with  which  the  halogen  is 
removed  from  the  various  acids  is  given  by  the  order  in  which  these 
are  named.  This  order  is,  except  in  the  cases  of  mono-,  di-,  and  tri¬ 
chloroacetic  acids,  not  the  same  as  that  of  the  affinity  constants. 
Most  of  the  acids  begin  to  undergo  secondary  change  before  the  dis¬ 
placement  of  the  halogen  is  complete  ;  the  relative  stability  of  the 
compounds  at  150°  under  pressure  and  in  presence  of  hydrogen  chloride 
appears  to  be  in  the  order,  a-bromopropionic  (7’ 06),  a-chlorobutyrie 
(7*50),  a-bromobutyric  (9  25),  a-chloropropionic  (11*41),  dichloro- 
acetic  (17*76),  /?-chlorobutyric  (37*38),  chloroacetic  (47*11),  /8-chloro- 
propionic  (50*49),  trichloroacetic  (100*00),  and  y-chlorobutyric  acids 
(100*00),  the  numbers  attached  to  each  acid  showing  the  percentage 
of  halogen  displaced  before  decomposition  begins.  On  comparing  this 
list  with  the  foregoing,  it  appears  that  those  acids  which  are  most 
stable  react  the  most  rapidly  with  water,  whilst  those  which  are  least 
stable  react  most  slowly. 

It  appears,  moreover,  that  with  the  a-acids  containing  the  same 
halogen,  the  rate  of  displacement  of  the  latter  diminishes  in  passing 
from  acetic  acid  to  its  higher  homologues  ;  the  same  holds  true  with  the 
/Tacids,  and  a  similar  law  regulates  the  total  amount  of  transformation 
occurring  before  decomposition  begins.  It  is  especially  noteworthy 
that  the  further  a  halogen  atom  is  removed  from  the  carboxyl  group 
in  the  same  acid,  the  more  easily  is  it  displaced  under  the  influence  of 
water ;  thus,  the  amount  of  halogen  replaced  after  half  an  hour  is 
4*42  per  cent,  of  the  total  in  the  case  of  a-chloro-,  and  41*5  per  cent, 
in  the  case  of  /?-chloro-propionic  acid. 

/?-Chloropropionic  acid  is  best  prepared  by  the  action  of  chlorine  on 
/3-iodopropionic  acid,  and  melts  at  61°,  not  at  35*5°  to  58°  as  has 
formerly  been  stated  ;  it  boils  at  204°.  /?-Chlorobutyric  acid,  pre¬ 
pared  by  saturating  an  ethereal  solution  of  crotonic  acid  with  hydrogen 
chloride  at  0°,  and  subsequently  leaving  it  in  a  sealed  tube  for  24 
hours  at  the  ordinary  temperature,  melts  at  16 — 16*5°,  boils  at  116° 
under  22  mm.  pressure,  and  is  entirely  free  from  a-acid.  y-Chloro- 
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butyric  acid,  prepared  similarly  from  trimethylenecarboxylic  acid, 
melts  at  12°  and  boils  at  196°  under  22  mm.  pressure.  W.  A.  D. 

Electrolytic  Oxidation  of  Succinic  Acid.  By  Charles  H. 
Clarke  and  Edgar  E.  Smith  (J.  Amer.  Chem .  Soc .,  1899,  21,  967 — 972). 
— The  electrolytic  oxidation  of  succinic  acid  in  solutions  containing 
known  quantities  of  sodium  hydroxide  and  of  alcohol,  has  been  studied. 
A  divided  cell  was  employed  and  a  current  density  of  from  0*024  to 
1*55  amperes  per  100  sq  cm.  of  anode  surface.  The  products  found 
were  tartaric,  oxalic,  and  carbonic  acids,  oxygen,  carbon  monoxide, 
ethylene,  and  methane,  together  with  some  aromatic  substances.  A 
colouring  matter,  soluble  in  ether  and  melting  at  178°,  has  also  been 
isolated.  J.  J.  S. 

Separation  and  Purification  of  Sugars.  By  Otto  Buff  and 
Gerhard  Ollendorff  ( Ber .,  1899,  32,  3234 — 3237). — Phenylbenzyl- 
hydrazine  is  better  adapted  for  the  isolation  of  sugars  than  phenyl- 
hydrazine  itself,  because  of  the  ready  formation  and  insoluble  character 
of  the  hydrazones  produced,  and  this  substance  has  already  been  em¬ 
ployed  by  Lobry  de  Bruyn  and  Alberda  van  Ekenstein  (Abstr.,  1896, 

i,  588;  1897,  i,  41).  1  -Xylosephenylbenzylhydrazone  melts  at  99° 

(corr.),  and  dissolves  in  about  1000  parts  of  water,  d -Arabinose- 
phenylbenzylhydrazone  melts  at  174°  (corr.),  and  is  almost  insoluble 
in  water.  The  corresponding  hydrazone  of  dextrose  melts  at  165° 
(corr.),  and  not  at  150°  as  stated  by  these  authors.  The  sugars  are 
best  regenerated  from  these  hydrazones  by  treatment  with  form¬ 
aldehyde,  removal  of  the  formaldehydephenylbenzylhydrazone  by 
ether,  and  repeated  evaporation  of  the  solution  to  remove  the  excess 
of  formaldehyde. 

FormaideJwdeyhenylbenzylhydrazone  crystallises  in  white  needles 
melting  at  41°.  A.  H. 

Isomaltose.  By  Henri  Pottevin  (Ann.  de  V Inst.  Pasteur ,  1899,  13, 
796 — 800). — From  a  solution  of  pure  maltose  and  a  non-reducing 
dextrin,  the  author  has  prepared  an  osazone  which  melts  at  154°  and 
crystallises  in  tufts  of  very  slender  needles.  From  this  fact,  and  a 
consideration  of  previous  work,  he  concludes  that  Lintner’s  iso¬ 
maltose  is  a  mixture  of  maltose  and  a  dextrin  (compare  Ling  and 
Baker,  Trans.,  1895,67,  704,739  ;  1897,71,  511  ;  Brown  and  Morris, 
Trans.,  1895,67,  709).  H.  B.  Le  S. 

Crystallised  Melibiose.  By  Arminius  Bau  (Chem.  Centr .,  1899, 

ii,  526  ;  from  Woch.  Brauerei ,  16,  397 — 400). — Melibiose  was  prepared 
by  fermenting  a  solution  of  melitriose  by  means  of  a  pure  culture  of 
a  top-fermenting  yeast.  After  decolorising  the  solution  of  the  pro¬ 
duct  with  animal  charcoal,  it  was  evaporated  and  the  melibiose 
precipitated  from  the  residual  syrup  after  filtering,  by  means  of  ether 
and  purified  by  conversion  into  the  barium  compound,  &c.  Melibiose 
forms  triclinic  crystals  containing  2H20,  is  not  hygroscopic,  and  is 
not  changed  by  exposure  to  the  air  ;  it  is  easily  soluble  in  water  or 
methyl  alcohol,  and,  like  its  aqueous  solution,  decomposes  at  80°.  It 
sinters  at  82 — 83°,  partially  melts  at  84 — 85°,  and  has  a  specific  rota¬ 
tory  power  [a]D  +129*38°  at  20°;  freshly  prepared  solutions  give  a 
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slightly  lower  value  for  the  last  constant.  Its  power  of  reducing 
Fehling’s  solution,  calculated  on  the  dry  substance,  is  only  92 — 95 
per  cent,  as  much  as  that  of  maltose,  and  it  is  neither  hydrolysed  nor 
fermented  by  top-yeasts,  but  is  decomposed  by  bottom-yeasts,  forming 
dextrose  and  c?-galactose,  which  are  completely  fermented. 

E.  W.  W. 

Rhamninose.  By  Charles  Tanret  and  Georges  Tanret  ( Compt . 
rend.,  1899,  129,  725 — 728). — It  has  been  previously  shown  that 
xanthorhamnin,  the  glucoside  of  Rhamnus  infectoria ,  is  converted  by 
the  action  of  dilute  acids  into  a  mixture  of  rhamnetin,  rhamnose,  and 
galactose,  the  last-named  compounds  being  themselves  the  products  of 
hydrolysis  of  an  intermediate  saccharose,  for  which  the  name  rham¬ 
ninose  is  now  proposed.  Rhamninose,  which  is  best  obtained  by  the 
action  of  the  ferment  rhamnase,  or,  as  it  is  more  properly  termed, 
rhamninase,  on  xanthorhamnin  at  70°,  is  slowly  hydrolysed  by  dilute 
acids  into  two  mols.  of  rhamnose  and  one  of  galactose.  It  has  a 
slightly  sweet  taste,  and  is  soluble  in  all  proportions  in  water,  and 
very  soluble  in  strong  alcohol.  It  has  a  rotatory  power  [a]D  — 41°, 
and  melts  and  slowly  decomposes  at  140°;  it  has  not  been  obtained 
crystalline.  Rhamninose  has  one-third  the  reducing  power  of  dex¬ 
trose.  Ordinary  yeast,  invertase,  emulsin,  and  the  ferments  of 
Aspergillus  have  no  action  on  it.  No  insoluble  osazone  or  phenylhydr- 
azone  could  be  obtained  from  it.  When  treated  with  sodium  amalgam 
in  the  cold,  rhamninose  takes  up  two  atoms  of  hydrogen  and  is  con¬ 
verted  into  a  new  sugar,  rhamninite ,  Cl8H84014,  which  has  a  rotatory 
power  [a]D  —57°,  and  yields  rhamnose  and  dulcitol  on  hydrolysis. 
Rhamninose  is  oxidised  by  nitric  acid  to  mucic  and  galactonic  acids, 
and  by  bromine  to  rhamninotrionic  acid ,  C18H32015.  This  acid  is 
monobasic  and  bears  the  same  relation  to  rhamninose  that  lactobionic 
acid  does  to  lactose.  It  has  a  rotatory  power  [a]D  -  94°,  but  does 
not  reduce  Fehling's  solution  ;  both  it  and  its  salts  are  amorphous. 
On  hydrolysis,  it  yields  two  mols.  of  rhamnose  and  one  of  galac¬ 
tonic  acid.  N.  L. 

Constitution  of  Starch.  By  Wiktor  Syniewski  ( Annalen ,  1899, 
309,  282 — 315.  Compare  Abstr.,  1898,  i,  551). — From  experiments 
with  potato  starch,  the  author  draws  the  following  conclusions  : 

1.  Potato  starch  granules  consist  of  an  individual  substance 
having  the  empirical  formula  C6H10O6. 

2.  Hydrolysis  of  potato  starch  can  proceed  in  two  ways,  namely, 
carbinol-hydrolysis,  in  which  addition  of  water  to  the  anhydride  of 
two  carbinol  groups  takes  place,  and  carbonyl-hydrolysis,  in  which  at 
least  one  of  the  two  groups  forming  the  anhydride  is  a  carbonyl 
radicle. 

3.  The  compound  obtained  from  potato  starch  by  the  action  of 
boiling  water  under  atmospheric  or  increased  pressures,  caustic  potash, 
or  sodium  peroxide,  is  the  result  of  carbinol-hydrolysis ;  it  does  not 
reduce  Fehling's  solution. 

4.  The  simplest  product  of  carbinol-hydrolysis  is  amylogen,C54H96048. 
The  molecules  of  starch,  and  of  all  products  of  carbinol-hydrolysis 
standing  between  starch  and  amylogen,  consist  of  a  number  of  amyl- 
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ogen  molecules  associated  in  the  form  of  anhydrides  by  elimination  of 
water  from  carbinol  groups. 

5.  The  composition  of  all  such  compounds  may  be  expressed  by  the 
general  formula  (C54H96048)n  —  (3n  -  #)H20,  in  which  n  is  unknown, 
and  x  is  variable  from  0  to  3 n. 

6.  Amylogen  consists  of  three  maltose  residues,  combined  with  a 
dextrin  containing  18  atoms  of  carbon.  The  dextrin  is  composed  of 
three  glucose  residues,  of  which  two  are  in  the  form  of  an  isomaltose 
residue. 

7.  The  first  stage  in  the  hydrolysis  of  amylogen  is  the  separation  of 
the  maltose  molecules  from  one  another  and  from  the  dextrin ; 
further  action  of  malt  extract  on  the  latter  resolves  it  into  glucose 
and  isomaltose,  which  finally  yields  a  further  quantity  of  glucose, 

8.  Diastatic  hydrolysis  of  amylogen  gives  rise  to  intermediate  pro¬ 
ducts,  the  changes  being  represented  by  the  following  equations  : 

^18^-27^i2:  ^3(^12-^23^11)3  +  2H20  = 

Amylogen. 

c18h30o14:  02(c12h28011)2 + c12h22ou + h2o. 

Dextrin-residue  I,  Maltose. 

ci8H30o14:  o2(c12h23ou)2  +  h2o = 

o18h31o15-  0(C12H230u) + c12h22ou  +  h2o. 

Dextrin-residue  II.  Maltose, 

Ci3H3i015-  0(C12H23Ou)  +  H20  =  C18H32018  +  C12H22On  +  H20. 

Dextrin-  Maltose, 
residue  III. 

^18^-32^16  “h  H20  =  012H220n  4-  C6H120(, 

Isomaltose.  Dextrose. 

C12H22On  +  H20  =  206H1206. 

Dextrose. 

9.  Diastatic  decomposition  of  those  products  of  carbinol-hydrolysis 
of  starch  which  contain  many  amylogen  molecules  yields  a  large 
number  of  dextrinous  compounds,  of  which  those  containing  the 
dextrin-residues  I,  II,  and  III  are  typical. 

The  author  uses  the  name  dextrin  for  all  products  of  starch  hydro¬ 
lysis  excepting  sugars,  and  indicates  as  amylodextrins  those  which 
proceed  from  starch  by  carbinol-hydrolysis,  and  are  therefore  in¬ 
different  towards  Fehling’s  solution,  and  develop  the  familiar  starch 
blue  with  a  solution  of  iodine  in  potassium  iodide  ;  the  residual  dex¬ 
trin  produced  from  amylodextrin  by  eliminating  all  the  maltose  is 
called  “  Grenzdextrin Dextrins  between  the  latter  and  amylo¬ 
dextrins  are  called  maltodextrins,  and  those  derived  from  “  Grenz¬ 
dextrin  ”  by  withdrawing  dextrose  residues  are  called  glucodextrins. 

M.  0.  F. 

Preparation  of  Starch  Solutions  and  Separation  of  Starch 
Granules  from  such  Solutions.  By  Hermann  Rodewald  and  A. 
Kattein  ( Chem .  Centr .,  1899,  ii,  419  ;  from  Sitzungsber.  Akad.  Wiss . 
Berlin ,  24,  628 — 630). — When  a  solution  of  iodine  in  potassium  iodide 
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is  poured  over  potato,  wheat,  or  rice  starch  and  the  mixture  (which 
should  contain  15  parts  of  iodine  and  200 — 300  of  water  for  every  100 
of  starch)  heated  for  15  minutes  at  130°,  a  greenish-brown  liquid  is 
formed  which  consists  mainly  of  excess  of  iodine  solution  with  very 
small  quantities  of  starch  iodide  and  some  sugar.  The  starch  iodide 
grains,  when  examined  under  the  microscope,  appear  to  have  been 
changed,  and  are  soluble  in  water.  The  starch  iodide  may  be  separated 
by  dialysing,  and  the  blue  solution  so  obtained  forms  a  clear  fil¬ 
trate.  This  solution  contains  about  2  per  cent,  of  the  iodide  and 
an  amount  of  iodine  corresponding  with  14*3 — 14*85  per  cent,  of 
iodine  in  the  iodide.  When  the  solution  is  evaporated  over  a  naked 
flame,  the  starch  iodide  separates  and  iodine  is  liberated  ;  the  latter 
may  be  removed  by  treatment  with  steam,  and  a  clear  or  very  slightly 
turbid  solution  of  starch  is  then  obtained.  When  the  solution  is 
slowly  cooled,  a  white  precipitate  is  formed,  and  this,  when  examined 
under  the  microscope,  appears  to  consist  of  almost  spherical  starch 
granules.  A  similar  precipitate  is  formed  by  all  varieties  of  starch. 
The  filtrate  contains  starch  and  gives  an  intense  blue  coloration  with 
iodine ;  the  blue  compound  may  be  separated  by  adding  potassium 
iodide. 

The  starch  granules  which  separate  from  the  solution  also  give  a 
blue  coloration  with  iodine,  and  after  drying  are  insoluble  in  cold 
water,  and  are  only  gelatinised  with  difficulty  by  boiling  water.  Potass¬ 
ium  hydroxide  also  reduces  the  granules  to  paste.  E.  W.  W. 

Saccharification  of  Starch.  By  Henri  Pottevin  (Ann.  de  V Inst* 
Pasteur ,  13,  1899,  665 — 688). — The  dextrins  obtained  from  starch  by 
the  action  of  amylase  may  be  divided  into  three  groups.  (1)  Achroo- 
dextrins,  (2)  amylodextrins,  and  (3)  erythrodextrins.  With  the  first, 
starch  produces  no  coloration,  but  with  the  second,  a  blue,  and 
with  the  third  a  red  coloration  is  obtained.  Ho  red  coloration  is 
produced  when  starch  is  added  to  a  mixture  of  achroodextrin  and 
amylodextrin,  so  that  Solomon’s  statement  that  erythrodextrins  do 
not  exist,  but  are  mixtures  of  achroodextrins  and  amylodextrins  is 
erroneous.  Musculus’  statement  that  amylodextrins  in  concentrated 
solutions  give  a  blue  coloration  with  starch  and  a  red  coloration  in 
dilute  solutions  is  also  erroneous,  because,  whatever  the  dilution,  a 
blue  colour  is  always  produced.  Amylodextrin  itself  is  not  a  single 
substance,  for  by  careful  precipitation  with  alcohol  two  dextrins  have 
been  obtained  from  it.  The  first,  a-amylodextrin,  gives  opalescent 
solutions,  which  on  warming  become  somewhat  viscous,  but  on  cooling 
again  become  opalescent.  Its  blue  compound  with  iodine  is  readily 
precipitated  by  a  1  per  cent,  solution  of  sodium  chloride.  The  second, 
or  /^-amylodextrin,  gives  solutions  which  are  viscous  in  the  cold,  and 
its  compound  with  iodine  is  not  precipitated  by  even  a  20  per  cent, 
solution  of  sodium  chloride.  The  formation  of  dextrin  from  starch 
by  the  action  of  amylase  is  quite  independent  and  distinct  from  the 
formation  of  maltose  from  the  dextrin,  for  a  solution  may  be  prepared 
in  which  the  formation  of  dextrin  is  still  going  on  whilst  that  of 
maltose  has  completely  stopped. 

When  amylase  acts  on  starch,  the  rate  of  saccharification  rapidly 
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decreases.  This  is  due  to  the  fact  that  the  starch  granules  are  not  all 
of  the  same  size,  the  larger  ones  being  readily  attacked  by  amylase, 
whereas  the  smaller  are  only  attacked  with  difficulty. 

H.  R.  Le  S. 

Maltodextrin.  By  Henri  Pottevin  [Ann.  del' Inst.  Pasteur ,  1899, 
13,  728 — 734). — The  method  of  fermentation  adopted  by  Brown  and 
Morris  to  show  that  maltodextrin  is  not  fermentable  with  yeast,  is 
here  objected  to,  since  no  precautions  were  taken  to  render  the  fer¬ 
menting  liquid  aseptic,  or  to  prevent  the  subsequent  introduction  of 
microbes  during  the  fermentation.  Using  carefully  sterilised  and 
aseptic  solutions,  the  author  confirms  the  statement  of  Brown  and 
Morris  that  maltodextrin  is  not  fermentable,  but  points  out  that  this 
is  no  evidence  that  maltodextrin  is  not  a  mixture,  because  a  mixture 
can  be  made  of  pure  maltose  and  a  suitable  dextrin,  which,  like  malto¬ 
dextrin,  is  not  fermentable  with  yeast.  Dextrins  soluble  in  70  per 
cent,  alcohol  retard  the  fermentation  of  maltose  much  more  than  those 
which  are  soluble  in  more  dilute  alcohol  solutions.  By  careful  frac¬ 
tional  precipitation  of  a  solution  of  maltodextrin  by  means  of  alcoholic 
solutions  of  varying  strengths,  precipitates  of  different  composition 
are  obtained,  those  obtained  by  precipitation  with  58  per  cent, 
alcohol  consisting  of  20  per  cent,  of  maltose  and  80  per  cent,  of  dextrin, 
whereas  with  94  per  cent,  alcohol  the  precipitate  contains  70  per 
cent,  of  maltose  and  30  per  cent,  of  dextrin.  A  mixture  of  pure 
maltose  and  a  dextrin  (soluble  in  70  per  cent,  alcohol)  dialyses  in 
exactly  the  same  way  as  a  solution  of  maltodextrin.  The  mere  fact 
that  maltodextrin  dialyses  as  a  whole  is  therefore  no  proof  that  it  is  a 
single  substance. 

Those  dextrins  soluble  in  dilute  alcohol  dialyse  more  quickly  than 
those  which  are  only  soluble  in  strong  alcohol.  H.  R.  Le  S. 

Preparation  and  Estimation  of  Glycogen.  By  Arm  and 
Gautier  (Compt.  rend.,  1899,  129,  701 — 705). — The  process  described, 
which  serves  for  both  the  preparation  and  estimation  of  glycogen,  is 
based  on  the  fact  that  the  nitrogenous  substances  with  which  glycogen 
is  associated  are  completely  precipitated  by  mercuric  acetate  in 
neutral  solution.  The  well-bruised  liver,  muscle,  or  other  material 
is  thoroughly  extracted  with  boiling  water  (addition  of  acid  or  alkali 
serves  no  useful  purpose)  and  the  liquid  concentrated  by  evaporation, 
mixed  with  a  little  potassium  acetate  and  a  slight  excess  of  mercuric 
acetate,  filtered,  and  poured  into  an  equal  volume  of  85  per  cent, 
alcohol.  The  precipitated  glycogen  is  purified  by  repeated  solution  in 
water  and  reprecipitation  with  alcohol,  washed  with  a  mixture  of 
alcohol  and  ether,  and  finally  dried  at  110 — 120°.  Glycogen  is  thus 
obtained  as  a  perfectly  homogeneous  substance  having  the  composi¬ 
tion  (C6H10O5)n.  It  is  not  truly  soluble  in  water,  since  it  is  more  or 
less  completely  separated  from  the  liquid  by  filtration.  In  the 
presence  of  a  trace  of  salts,  it  is  wholly  insoluble  in  36  per  cent, 
alcohol.  Glycogen  is  not  hydrolysed  by  heating  at  100°  with  3  per 
cent,  potassium  hydroxide  solution  or  with  5  per  cent,  acetic  acid, 
but  when  heated  with  5 — 6  per  cent,  mineral  acid  at  115 — 120°,  it  is 
converted  into  a  mixture  of  sugars  having  a  reducing  power  slightly 
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greater  than  that  of  dextrose.  Glycogen  from  the  human  liver 
yields  products  having  a  notably  higher  reducing  power  than  those 
obtained  from  rabbit’s  liver,  and  from  this  and  other  considerations 
it  is  concluded  that  different  varieties  of  glycogen  are  contained  in 
the  different  organs  of  the  same  animal  and  also  in  the  same  organs 
of  different  animals.  N.  L. 

Composition  of  the  Gum  of  Grevillea  Robusta.  By  Bgeser 
and  Puaux  (J.  Phctrm .,  1899,  [vi],  10,  398 — 400). — The  fresh  gum  is 
soft,  and  of  a  whitish  colour,  but  on  keeping  it  becomes  hard,  and  of  a 
yellowish,  and  often  of  a  reddish,  colour.  It  is  odourless  and  pos¬ 
sesses  an  astringent  taste.  It  entirely  dissolves  in  water,  from  which 
it  is  precipitated  by  95  per  cent,  alcohol,  and  by  basic  lead  acetate, 
after  the  addition  of  ammonia,  until  slightly  alkaline.  Its  aqueous 
solution  reduces  Fehling’s  solution,  and  when  warmed  with  ferric 
chloride,  its  colour  deepens,  but  no  precipitate  is  produced.  When 
the  gum  is  treated  with  mineral  acids,  galactose  and  arabinose  are  pro¬ 
duced.  A  complete  analysis  of  the  gum  is  given.  H.  R.  Le  S. 

Nitroacetone.  By  Ad.  Lucas  (. Ber 1899,  32,  3179 — 3182. 
Compare  Abstr.,  1899,  i,  401  and  433). — When  silver  nitrite  is  agitated 
for  24  hours  with  a  dilute  ethereal  solution  of  iodoacetone,  the 
nitroacetone  produced  remains  insoluble,  whilst  the  impurities  dissolve  ; 
the  nitroacetone,  separated  and  dissolved  in  a  larger  quantity  of 
ether,  crystallises  from  the  concentrated  solution  in  well  defined 
plates,  melts  at  49°,  is  soluble  in  water  and  alcohol,  and  crystallises 
from  benzene  in  needles.  Cryoscopic  determinations  of  its  molecular 
weight  show  that  this  corresponds  with  the  simple  formula  C3H503N. 
When  dissolved  in  water,  it  reacts  as  a  monobasic  acid,  and  determina¬ 
tions  of  its  electrical  conductivity  indicate  that  its  strength  is  half 
that  of  acetic  acid,  the  value  of  K  for  nitroacetone  being  0*001026. 
Aminoacetone  (Abstr.,  1893,  734)  is  obtained  by  reducing  nitroacetone, 
and  this  result  indicates  that  the  latter  is  a  nitro-compound  and  not 
a  nitrite.  In  aqueous  solutions,  both  nitroacetophenone  and  nitroacetone 
behave  like  isonitroso-derivatives  (Hantzsch  and  Veit,  Abstr.,  1899, 
i,  401),  but  the  latter  substance  does  not  appear  to  have  any  close  con¬ 
nection  with  the  compound  described  as  a  nitroacetone  by  Henry 
(Abstr.,  1899,  i,  475).  When  treated  with  phenylhydrazine,  nitro¬ 
acetone  yields  an  oily  phenylhydrazone .  G.  T.  M. 

y-Amino-^3/3-dimethylbutane.  By  Wassily  Solonina  ( Chem . 
Centr .,  1899,  ii,  474  ;  from  J.  Russ.  Chem .  aSoc.,  1899,  31,  541 — 542). 
— y- Amino  fifi-dimethylbutane,  prepared  by  reducing  a  boiling  alcoholic 
solution  of  pinacoline  oxime,  CMe3*  CMelNOH,  with  sodium,  is  a 
mobile  liquid,  has  the  odour  of  ammonia,  boils  at  103 — 104°,  and  is 
very  slightly  soluble  in  water.  At  -  20°,  it  forms  a  crystalline  mass. 
The  hydrochloride  forms  long  needles,  and  the  platinichloride  is  crys- 
talline  ;  the  aurichloride  crystallises  from  dilute  alcohol  in  long,  pale 
yellow  needles,  and  melts  at  178°.  By  the  action  of  benzenesulphonic 
chloride  on  aminodimethylbutane  dissolved  in  ether,  the  compound 
C6H13‘NH*S02Ph  is  formed  which  crystallises  from  aqueous  alcohol 
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in  thick  plates,  melts  at  96*5°,  and  is  insoluble  in  water,  but  easily  so 
in  alcohol,  ether,  or  benzene.  E.  W.  W. 

/?-Heptylamine,  By  Thomas  Clarke  ( J .  Amer.  Chem.  Soc.,  1899, 
21,  1027 — 1031.  Compare  Cahours  and  Pelouse,  Jahresber .,  1863,  528  ; 
Schorlemmer,  Annalen,  1863,  127,  318). — When  /?-heptyl  bromide 
(Abstr.,  1881,  82)  is  heated,  with  an  excess  of  alcoholic  ammonia  at 
100°,  the  products  are  primary  /2-heptylamine  hydrobromide, heptylene, 
and  ammonium  bromide.  The  hydrobromide , 

CH3-[CH2]4-  CHMe*NH2,HBr, 

crystallises  from  a  mixture  of  benzene  and  light  petroleum  in  slender, 
silky  needles  melting  at  163°,  and  dissolves  readily  in  alcohol,  water, 
or  benzene,  and  also  in  large  quantities  of  dry  ether.  The  amine  is 
a  slightly  brown  liquid  boiling  at  142 — 144°  under  atmospheric 
pressure,  and  of  sp.  gr.  0‘7667  at  24°/24°.  It  dissolves  readily  in  alcohol, 
ether,  or  light  petroleum,  is  extremely  hygroscopic,  and  has  strongly 
alkaline  properties.  The  hydrochloride  crystallises  in  colourless,  silky, 
somewhat  deliquescent  needles  melting  at  133°;  the  platinickloride 
crystallises  from  warm  water  in  large,  yellow  plates  decomposing  at 
195°  ;  the  aurichloride  also  crystallises  in  large,  yellow  plates  melting 
at  63 — 64°,  and  the  oxalate ,  (C7Hl7N)2,H2C204,  in  colourless  plates 
which  melt  and  decompose  at  204 — 205°,  and  also  decompose  when 
boiled  with  water.  J.  J.  S. 

Behaviour  of  Diamines  on  Neutralisation.  By  Marcellin 
P.  E.  Berthelot  ( Compt .  rend 1899, 129,  694 — 700). — The  differences 
observed  in  the  heats  of  neutralisation  for  successive  equivalents  of 
acid  afford  a  method  of  distinguishing  betwoen  monoacid  and  polyacid 
bases,  and  of  fixing  their  molecular  weight.  The  same  end  is  more 
quickly  attained  by  titrating  the  base  with  standard  acid  and  ob¬ 
serving  the  behaviour  of  different  indicators  ;  ethylenediamine  and 
diethylenediamine  are  thus  shown  to  be  monoacid  towards  phenol- 
phthalein,  and  diacid  towards  methyl -orange.  Both  these  bases  may 
be  estimated  alkalimetrically  with  considerable  accuracy,  but  the  end 
points  are  not  so  delicate  with  diethylenediamine  as  with  ethylene¬ 
diamine,  a  fact  which  is  in  harmony  with  the  lower  heat  of  neutral¬ 
isation  of  the  former  base.  N.  L. 

Diamines.  Diethylenediamine  (Piperazine).  By  Marcellin 
P.  E.  Berthelot  (Compt.  rend .,  1899,  129,  687 — 694). — Diethylene¬ 
diamine  hydrate,  C4H10N2  +  6H20,  melts  at  44° ;  when  distilled,  a 
mixure  of  water  and  diethylenediamine  passes  over,  the  proportion  of 
the  latter  gradually  increasing  as  the  temperature  rises  until,  above 
135°,  the  anhydrous  base  is  obtained.  This  is  a  crystalline,  tenacious, 
waxy  substance  which  melts  at  104°  and  dissolves  very  slowly  in 
water,  but  is  nevertheless  very  hygroscopic.  The  heat  of  dissolution 
of  the  base  is  +  5T6  Cal.  at  14°,  and  of  the  hydrate  —  9*15  Cal. 
at  16°.  The  heat  of  hydration  is  therefore  +14*31  Cal.  (liquid 
water)  or  4*9  Cal.  (solid  water).  No  evidence  was  found  for  the 
existence  of  more  than  one  hydrate.  The  heat  of  combustion  of 
diethylenediamine  hydrate  is  691*14  Cal.  at  constant  volume,  and 
691*3  Cal.  at  constant  pressure.  The  heat  of  formation  of  the  base 
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from  its  elements  is  16*6  Cal.,  and  its  heat  of  combustion  is  calculated 
as  705*6  Cal. 

Comparison  of  the  heat  of  formation  of  diethylenediamine  with  that 
of  ethylenediamine  (8*8  Cal.)  shows  that  the  conversion  of  the  latter 
compound  into  the  former,  by  the  fixation  of  a  C2H2  group,  is  accom¬ 
panied  by  the  development  of  +7*8  Cal.,  whereas  this  transformation, 
instances  of  which  are  cited,  is  always  accompanied  by  the  absorption 
of  heat  when  the  general  function  of  the  compound  remains  un¬ 
altered.  These  facts  are  in  harmony  with  the  view  that  diethylene¬ 
diamine  is  a  cyclic  compound. 

The  heat  of  neutralisation  of  diethylenediamine  is  10*36  Cal.  for 
the  first,  and  7*05  Cal.  for  the  second,  equivalent  of  hydrochloric  acid, 
all  the  substances  being  in  solution  \  diethylenediamine  is  therefore 
a  weaker  base  than  ethylenediamine,  the  corresponding  figures  for  which 
are  12*52  and  1 1  *0  respectively.  The  heat  of  dissolution  of  the  hydrated 
dihydrochloride,  C4H10N2,2HC1  +  H20,  is  +6*0  Cal.,  and  of  the  anhy¬ 
drous  salt,  —4*09  Cal.  ;  the  heat  of  hydration  is  therefore  +T91  Cal. 
(liquid  water)  and  +0*3  Cal.  (solid  water).  The  heat  of  formation  of 
the  solid  anhydrous  dihydroehloride  from  the  solid  base  and  the  gaseous 
acid  is  +61*4  Cal.  In  the  activity  of  its  basic  function,  diethylene¬ 
diamine  is  inferior  to  ammonia,  ethylamine,  and  methylamine,  but 
superior  to  aniline.  N.  L. 

Amic  Acids  and  Imides  of  Aliphatic  Dicarboxylic  Acids. 

By  Karl  Auwers  [Fritz  Mayer,  and  F.  Schleicher]  ( Annalen , 
1899,  309,  316 — 347). — The  author's  method  for  identifying  di- 
^arboxylic  acids  of  the  aliphatic  series  (Abstr.,  1895,  i,  504)  meets 
with  certain  difficulties  (compare  Abstr.,  1896,  i,  639,  and  1898, 
i,  126)  which  are  discussed  in  the  present  paper,  particularly  with 
regard  to  the  structurally  isomeric  amic  acids  of  monoalky  lsuccinic 
acids,  C02H-CHK-CH2-C0NHB  and  C0NHR-CHR-CH2-C02H,  of 
as-dialky lsuccinic  acids,  and  to  those  s-dialkylsuccinic  acids  which 
occur  in  two  stereoisomeric  forms.  It  is  found  that  the  imides 
obtained  from  the  structurally  isomeric  amic  acids  of  monoalkyl- 
succinic  acids  by  heating  them  alone,  or  with  acetyl  chloride,  are 
identical,  and  the  same  remark  applies  to  the  amic  acids  of  as-di- 
alkylsuccinic  acids ;  when  the  imides  are  hydrolysed  with  alkali, 
the  amic  acids  produced  are  either  the  original  ones,  their  structural 
isomerides,  or  mixtures  of  the  two.  The  following  facts  in  con¬ 
nection  with  5-dialky  lsuccinic  acids  have  been  ascertained:  1.  The 
fumaroid  acid  is  converted  into  the  fumaroid  imide  by  heating  it  with 
a  base  during  a  short  period,  or  by  heating  the  fumaroid  anilic  acid 
above  its  melting  point  ;  this  does  not  apply  to  the  anil,  tolil,  and 
/?-naphthil  of  fumaroid  diet hy lsuccinic  acid,  because  these  imides  are 
very  labile,  and  thus  become  converted  into  the  corresponding 
maleoid  derivatives.  2.  Hot  acetyl  chloride  converts  the  fumaroid 
anilic  acids  into  the  maleoid  compounds.  3.  Boiling  dilute  acids  con¬ 
vert  the  fumaroid  and  maleoid  imides  into  the  corresponding  fumaroid 
and  maleoid  dicarboxylic  acids,  with  a  small  proportion  of  the  stereo¬ 
isomeric  modifications.  4.  Boiling,  dilute,  aqueous  alkalis  resolve  the 
anils  into  the  corresponding  anilic  acids.  The  p-tolil  of  maleoid 
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dimethylsuccinic  acid  yields  the  maleoid  />-tolilic  acid  with  aqueous 
caustic  soda,  and  the  fumaroid  ^-tolilic  acid  with  baryta.  5.  Alcoholic 
soda  and  potash  also  convert  imides  into  amic  acids,  but  at  the  same 
time  change  the  fumaroid  compound  into  the  maleoid,  the  converse 
taking  place  to  only  a  slight  extent ;  in  some  cases,  however,  the 
rearrangement  does  not  occur.  6.  On  the  other  hand,  hot,  concen¬ 
trated  aqueous  alkalis  invariably  convert  the  maleoid  amic  acids  into 
the  fumaric  modification  ;  this  action  is  nut  reversible. 

The  following  melting  points  are  recorded  :  Methylsuccinic  acid 
p-tolilic  acid,  164°,  jp-tolil,  109 — 110°,  /3-naphthilic  acid,  154*5°, 
/Luaphthil,  160*5°.  Isopropylsuceinic  acid  anilic  acid,  143°,  anil, 
91 — 92°,  jo-tolilic  acid,  143 — 144°,  jo-tolil,  139 — 140°,  /2-naphthilie 
acid,  198°,  /J-naphthil,  132 — 132*5°.  as-Dimethylsuccinic  acid  anilic 
acid,  84 — 86°,  jp-tolil,  113°  Fumaroid  s-dimethylsuccinic  acid^)-tolilic 
acid,  194°,  />-tolil,  120 — 121°,  /3-naphthilic  acid,  209°;  maleoid 
s-dimethylsuccinic  acid  ^?-tolilic  acid,  164°,  jo-tolil,  153°,  /3-naphthilic 
acid,  140°,  (3  naphthil,  220°.  Fumaroid  s-methylethylsuccinic  acid 
anilic  acid,  164 — 165°,  anil,  76 — 77°,  jfl-tolilic  acid,  175°,  jo-tolil, 
87 — 88*5°,  /Lnaphthilic  acid,  191 — 192°,  /^-naphthil,  148 — 150°; 
maleoid  s-methylethylsuccinic  acid  anilic  acids,  139 — 140°,  and 
100 — 102°,  anil,  103  —  104°,^>-tolilic  acid,  147 — 1 48°,  jp-tolil  109—110°, 
/^-naphthil  159 — 160°.  Fumaroid  s-diethylsuccinic  acid  anilic  acid, 
183 — 184°,  ^-tolilic  acid,  189 — 190°,  /3-naphthilic  acid,  202 — 203°, 
maleoid  s-diethylsuccinic  acid  anilic  acid,  124 — 125°,  anil,  84 — 85°, 
jp-tolilic  acid,  148 — 149°,  ^o-tolil,  92 — 93°,  /Enaphthilic  acid,  145 — -146°, 
/^-naphthil,  118 — 119°.  eLCamphoranilic  acid,  203 — 204°,  d-cam- 
phoranil,  117 — 118°;  ^-zso-camphoranilic  acid,  183 — 183*5°.  Succinic 
acid  /?-tolilic  acid,  179 — 180°,  jo-tolylamide,  207°  (compare  Auwers  and 

CHBr'CCh 

Harger,  Abstr.,  1896,  i,  640) ;  dibromosuccinanil, 

prepared  from  bromine  and  the  anil  of  maleic  acid,  171°  (compare 
Auwers  and  S-inghof,  Abstr.,  1896,  i,  644),  chlorosuccinanil, 
CEL — CCE 

CHCl-CO'>NPh’  ll7_~ 118°-  M.  O.  F. 

Methyleneasparagine  and  Allied  Compounds.  By  Hugo 
Schiff  ( Gazzetta ,  1899,  29,  ii,  285 — 303.  Compare  Abstr.,  1899, 
i,  870). — When  exposed  to  the  air,  dimethyleneasparagine  gives  up 
formaldehyde,  the  residual  substance  having  a  composition  correspond¬ 
ing  to  a  sesquimethyleneasjiaraginey  CH2(C4H503N2!CH2)2  ;  its  copper 
compound  has  the  composition  CnH1406N4Cu  +  H20. 

Methyleneasparagine  acts  as  a  monobasic  acid  ;  at  14°,  it  dissolves 
in  water  to  the  extent  of  2*38  per  cent.,  but  it  is  scarcely  soluble  in 
alcohol.  On  allowing  its  solution  in  alcoholic  hydrochloric  acid  to 
evaporate  over  sulphuric  acid,  it  deposits  colourless  needles  of  the 
hydrochloride  of  monoethyl  aspartate.  In  aqueous  solution,  [a]D  has  a 
mean  value  —47*58°;  a  solution  containing  methyleneasparagine  and 
potassium  hydroxide  in  molecular  proportion  gives  for  potassium 
methyleneasparaginate  [a]D  -69*01°.  The  presence  of  a  large 
quantity  of  water  hinders  the  formation  of  methyleneasparagine ; 


86 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


on  diluting  a  solution  of  methyleneasparagine,  however,  it  is  not 
decomposed. 

A  solution  of  a-asparagine  required  for  neutralisation  0*63  mol.  of 
potash  per  mol.  of  the  asparagine,  whilst  after  adding  formaldehyde 
the  quantity  of  potash  necessary  was  increased  to  0*95  mol. 

The  author  prefers  Piutti’s  formula,  XH2’C0*CtL2*CMe(NH2)*C02H, 
for  homoasparagine,  since  it  resembles  /2-asparagine  in  having  a  feeble 
acid  reaction  and  in  giving  an  azure-violet  biuret  reaction. 

Methylenehomoasparagine ,  NH2*C0*CH2*CMe(*NICH2)*C02H  +  H20, 
is  a  colourless,  crystalline  compound  which  dissolves  readily  in  water, 
but  only  slightly  in  alcohol,  and  does  not  give  the  biuret  reaction.  It 
behaves  as  a  monobasic  acid  and  forms  a  copper  compound, 
(C6H903N2)2Cu. 

Methyl-a-asparagine  gives  a  reddish-violet  biuret  reaction,  but  if 
formaldehyde  is  present,  no  coloration  is  obtained ;  it  acts  as  a 
monobasic  acid,  Dimethyl-a-asparagine,  however,  has  much  feebler 
acid  properties  ;  a  concentrated  solution  neutralises  0*2  mol,  of  potash 
per  mol.  The  addition  of  formaldehyde  makes  the  solution  strongly 
acid  again,  so  that  a  further  0*6  mol.  of  potash  is  required  for  neutral¬ 
isation  ;  in  the  course  of  an  hour,  further  addition  of  0*2  mol.  of 
potash  is  necessary,  the  total  amount  of  potash  added  being  1  mol.  for 
each  mol.  of  the  dimethylasparagine.  A  solution  of  1  mol.  of  di- 
methylasparagine  in  1320  mols.  of  water,  is,  however,  neutral,  but  on 
adding  formaldehyde  neutralises  at  once  0*6  mol.  of  potash,  and  in 
the  course  of  the  day  the  remaining  0*4  mol.  must  be  added  to  keep 
the  solution  neutral. 

In  concentrated  aqueous  solution,  1  mol.  of  glutamine  neutralises  0*1 
to  0*15  mol.  of  potash  ;  on  adding  formaldehyde,  methyleneglutamine  is 
formed,  and  acts  as  a  monobasic  acid,  neutralising  a  molecular  propor¬ 
tion  of  potash.  Methyleneglutamine  is  a  colourless,  crystalline  mass 
which  dissolves  readily  in  water  and  decomposes  carbonates ;  with 
copper  hydroxide,  it  forms  a  dark  azure-blue  compound  apparently  very 
soluble  in  water.  T.  H.  P. 

Nitrosoalkyl urethanes.  By  Arthur  Hantzscr  ( Ber .,  1899,  32, 
3148 — 3149). — A  reply  to  Briihl  (Abstr.,  1899,  i,  871).  T.  M.  L. 

Constitution  of  Inorg*anic  Compounds.  XX.  Thiocyanocobalt 
Salts  and  Structural  Isomerides.  By  Alfred  Werner,  Herbert 
Muller,  It.  Klien,  and  F.  Braunlich  (Zeit.  anorg .  Chem.>  1899,  22, 
91 — 157). — Isothiocyanopentammine  salts ,  [Co(lSrH3)3NCS]X2,  are  ob¬ 
tained  by  the  action  of  potassium  thiocyanate  on  concentrated  hot 
solutions  of  aquopentammine  salts,  the  sulphate  being  most  advan¬ 
tageously  employed  ;  blackish-green  additive  products  of  thiocyanic  acid 
and  the  isothiocyano-salt  are  formed,  but  are  decomposed  on  addition 
of  water.  The  thiocyano-group  in  these  compounds  is  not  dissociated 
even  in  dilute  aqueous  solution,  and  the  characteristic  reaction  with 
ferric  chloride  does  not  take  place.  The  thiocyano-group  is  also  un¬ 
altered  by  the  action  of  mineral  acids,  whereby  the  other  acid  groups 
undergo  substitution.  With  silver  nitrate,  additive  compounds  of  the 
formula  Co(NH3)5(N03)3SCNAg  are  formed,  which,  when  treated  with 
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hydrochloric  acid,  do  not  give  a  precipitate  of  silver  chloride,  but  are 
converted  into  the  corresponding  chloride  of  the  formula 

Co(NH3)5Cl3SCNAg. 

Isothiocyanopentamminecobalt  sulphate ,  [Co(NH3)5NCS]S04  +  2H20, 
crystallises  in  four-sided,  thin,  yellow  plates,  and  is  converted  into  the 
hexammine  chloride  when  oxidised  with  chlorine.  The  nitrate ,  chloride , 
bromide ,  iodide ,  platinichloride ,  platinosochloride ,  thiocyanate ,  and  nitrite , 
obtained  by  treating  the  sulphate  with  the  corresponding  acids,  are 
also  described. 

Nitritothiocyanotetrammine salts,  [CoN  02(NH3)4SCN]X . — The  chloride 
is  obtained  by  the  action  of  potassium  thiocyanate  on  a  hot  solution 
of  chloronitritotetramminecobalt  chloride  and  subsequent  treatment 
with  hydrochloric  acid.  The  thiocyano-group  in  these  compounds  is 
not  so  firmly  combined  as  in  the  preceding  series,  and  is  gradually 
completely  dissociated  in  dilute  solution  ;  with  silver  nitrate,  similar 
additive  products  of  the  formula  [CoN02(NH3)4SCNAg]ClN03  are  ob¬ 
tained,  which,  however,  when  boiled  with  water,  are  decomposed  into 
silver  chloride  and  nitritothiocyanotetramminecobalt  nitrate ;  when 
shaken  with  silver  oxide,  the  corresponding  base  is  not  obtained,  but 
decomposition  takes  place  with  the  formation  of  silver  chloride 
and  thiocyanate  and  the  base  of  the  nitritoaquotetrammine  series. 
Nitritothiocyanotetramminecobalt  chloride  crystallises  in  lustrous 
leaflets  when  precipitated  from  aqueous  solution  by  hydrochloric  acid, 
and  in  needles  and  tabular  prisms  from  neutral  aqueous  solution,  is 
soluble  in  33  parts  of  water,  and  when  oxidised  with  chlorine  yields 
chloronitritotetrammine  chloride.  The  bromide ,  iodide ,  thiocyanate , 
and  nitrate  are  also  described. 

Dithiocyanodiethylenediaminecobalt  salts ,  [Co(C2H8N2)2(SC]Sr)2]X. — 
By  the  action  of  potassium  thiocyanate  on  dichlorodiethylenediamine- 
cobalt  chloride  and  subsequent  evaporation  with  hydrochloric  acid,  the 
chlorides  of  two  isomeric  dithiocyanodiethylenediaminecobalt  salts 
are  obtained.  This  isomerism  is  determined  by  the  isomerism  of  the 
dichlorodiethylenediamine  salts,  since  the  1  : 2-dichlorodiethylene- 
diamine  salts  (violeo-salts)  yield  only  one  dithiocyano-series,  the 
easily  soluble  salts  containing  iso-thiocyano-groups,  whereas  1  : 6-di- 
chlorodiethylenediamine  salts  (praseo-series)  yield  both  series  of  salts 
and  more  of  the  sparingly  soluble  series,  containing  thiocyano-groups, 
as  the  concentration  of  the  solution  to  which  the  potassium  thiocyanate 
is  added  increases.  The  easily  soluble  dithiocyanochloride,  when 
oxidised  with  chlorine,  is  converted  into  diamminediethylenediamine- 
cobalt  chloride,  that  is,  the  nitrogen  atom  of  the  thiocyano-group 
in  direct  combination  with  the  cobalt  atom  is  converted  into  ammonia. 
The  sparingly  soluble  isomeric  chloride,  however,  when  oxidised  with 
chlorine,  yields  dichlorodiethylenediaminecobalt  chloride,  in  which 
the  thiocyano-group  is  completely  oxidised.  As  regards  the  thiocyano- 
groups,  the  isomerism  is  evidently  similar  to  that  between  the  thio- 
carbimides  and  the  thiocyano-esters.  Diisothiocyanodiethylenediamine- 
cobalt  chloride  crystallises,  with  1H20,  in  thin,  triclinic,  ruby-red  tablets 
of  rhomboidal  habit,  and,  with  1JH20,  in  thick,  rhomboidal  tablets 
which  appear  black  in  reflected  light,  is  easily  soluble  in  cold  water, 
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yielding  a  bright  ruby-red  solution.  The  thiocyanate,  hydrogen 
sulphate ,  nitrate,  bromide,  and  iodide  are  also  described.  A  normal 
sulphate  cannot  be  prepared,  and  this  forms  a  marked  distinction 
between  this  series  and  the  sparingly  soluble  series  from  which  only 
the  normal  sulphate  is  obtained. 

Dithiocyanodiethylenediaminecobalt  chloride  crystallises,  with  1H20, 
in  thin,  yellowish-red  needles  or  prisms  ha.ving  a  bronze  lustre,  and  in 
flat,  rhomboidal  prisms  which  appear  almost  black  in  reflected  light,  is 
practically  insoluble  in  cold  water,  fairly  soluble  in  hot  water,  and 
gives  a  yellowish-red  solution.  The  thiocyanate,  sulphate ,  nitrate , 
bromide ,  and  iodide  are  also  described. 

Diamminediethylenediaminecobalt  chloride ,  [CO(NH3)2(C2H8N2)2]Cl3  + 
H20,  obtained  by  oxidising  the  above  diisothiocyanochloride  with 
chlorine,  crystallises  in  triclinic,  many-sided  tablets,  and  in  four-sided, 
yellow  pyramids.  The  aqueous  solution  is  completely  precipitated  by 
alcohol,  and  gives  the  typical  luteo-salt  reactions.  With  cobaltous 
chloride,  similarly  to  the  triethylenediaminecobalt  chloride,  it  yields 
a  double  salt  which  crystallises,  with  2H20,  in  thin,  four-sided  plates. 

The  thiocyano-group  is  generally  combined  in  the  normal  manner. 
In  the  four  series  of  compounds,  thiocyanopentammine  salts,  nitrothio- 
cyanotetrammine  salts,  ehlorothiocyanodiethylenediamine  salts,  and 
oxalothiocyanotriammine  salts,  only  the  first  series  are  derivatives  of 
isocyanic  acid,  since,  when  oxidised  with  chlorine,  they  yield  hexammine 
salts.  The  remaining  salts,  when  oxidised  with  chlorine,  yield 
respectively  chloronitritotetrammine  salts,  trichlorodiethylenediamine 
salts,  and  oxaloaquotriammine  salts.  Further,  the  thiocyano- 
residues  in  Ileinecke’s  salt,  Cr(NH3)2(SCN)4l£,  and  in  potassium 
platinithiocyanate,  are  completely  oxidised  and  eliminated  by  chlorine. 

The  conversion  of  isothiocyano-group  into  the  ammonia  group 
which  remains  in  direct  combination  with  the  cobalt  atom,  shows 
that  the  ammonia  molecules  in  the  complex  radicle  are  combined 
with  the  metal  atom  in  the  same  manner  as  acid  groups  which  are  in 
direct  combination  with  the  metal  atom.  The  direct  substitution  of 
ammonia  by  acid  groups  and  the  converse  substitution  cannot  be 
effected,  as  a  rule,  in  the  cobaltammonia  compounds.  When,  how¬ 
ever,  chloroamminediethylenediaminecobalt  chloride  is  treated  with 
potassium  thiocyanate,  the  ammonia  group  is  replaced  by  the  thio¬ 
cyano-group,  and  chlorothiocyanodiethylenediaminecobalt  thiocyanate 
is  formed. 

Dichlorodiethylenediaminecobalt  thiocyanate,  [Co(C2N2H8)C12]CNS, 
obtained  by  adding  potassium  thiocyanate  to  an  aqueous  solution  of 
the  diethylenediaminepraseo-chloride,  crystallises  in  small,  lustrous, 
green,  six-sided  prisms. 

Chlorothiocyanodiethylenediaminecobalt  thiocyanate , 

[CO(C2N2H8)Cl-SCN]SON, 

obtained  by  boiling  dichlorodiethylenediaminecobalt  chloride  with 
potassium  thiocyanate,  is  a  brownish-violet,  crystalline  powder 
which,  when  heated  with  water,  decomposes  into  the  isomeric  dithio- 
cyanochlorides,  and  when  evaporated  with  hydrochloric  acid  yields 
the  salt  [Co(C2N2H8)C1SCN]C1.  E.  C.  It. 
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Organo  mercuric  Compounds.  By  Georges  Deniges  {Ann. 
Chim.  Phys .,  1899,  [vii],  18,  382 — 432.  Compare  Abstr.,  1895, 

i,  411  ;  1898,  i,  546,  549,  618;  1899,  i,  22,  414,  ii,  256).— Citric 
acid,  even  when  in  dilute  solution,  is  readily  oxidised  by  potassium 
permanganate  to  acetonedicarboxylic  acid ;  the  latter  combines 
readily  with  mercuric  sulphate,  forming  an  insoluble  compound 
(Abstr.,  1899,  ii,  454);  this  reaction  may  be  utilised  in  detecting 
small  quantities  of  the  former  acid  in  the  juices  of  plants,  wines, 
milk,  &c.  Glycerol,  gum,  dextrose,  sucrose,  and  acetic,  tartaric, 
malic,  succinic,  and  lactic  acids  do  not  interfere  with  the  reaction, 
but  oxalic  acid  must  be  removed  either  by  a  preliminary  oxidation 
with  excess  of  permanganate  or  by  precipitation  as  mercuric  oxalate. 

G.  T.  M. 

Tungsten  Alkyls.  By  Edgar  F.  Smith,  E.  A.  Barnett,  and 
Clarence  Hall  {J.  Amer.  Chem .  Soc.,  1899,  21,  1013 — 1016). — It 
has  not  been  found  possible  to  obtain  the  compound,  WMe3I,  described 
by  Biche  {Compt.  rend.,  1856,  42,  203)  and  by  Cahours  {Annalen, 
1862,  122,  70) ;  the  authors  obtained  a  black  substance,  containing 
over  94  per  cent,  of  tungsten,  together  with  small  quantities  of  carbon 
and  iodine.  No  tungsten  alkyl  is  obtained  when  tungsten  hexa- 
chloride  is  treated  with  mercuric  ethyl  or  zinc  methyl,  nor  yet  by  the 
action  of  methyl  iodide  on  tungsten  prepared  by  various  methods. 

J.  J.  S. 

Cyclic  Compounds,  Ethylhexanaphthene  and  Mercuro- 
heptanaphthene  Iodide.  By  N.  Kursanoff  {Chem.  Centr.,  1899, 

ii,  477  ;  from  J.  Russ.  Chem  Soc.,  1899,  31,  534 — 535). — By  the 
action  of  zinc  ethyl  on  chloro-  or  iodo-naphthene,  about  30  per  cent,  of 
ethylnaphthene  is  obtained  ;  it  boils  at  132 — 133°  and  has  a  sp.  gr. 
0*7913  at  0°/0°  and  0  7772  at  20°/0°.  A  vapour  density  determina¬ 
tion  gave  4*04.  Naphthylene  (cyclohexene),  ethylene,  ethane,  and 
saturated  condensation  products  boiling  at  242 — -243°  under  755  mm. 
pressure  are  also  formed. 

“  Mercuro-heptanaphthene  iodide/’  C6HnHgI,  prepared  by  the 
action  of  sodium  amalgam  on  iodohexamethylene,  crystallises  from 
hot  alcohol  in  lustrous,  white  scales,  melts  at  142°,  and  is  decomposed 
by  prolonged  heating  with  liberation  of  mercuric  iodide.  E.  W.  W. 

Derivatives  of  Nitroic  Acids.  Reactions  of  Nitro-com- 
pounds.  By  Arthur  Hantzsch  and  Hermann  Kissel  {Ber.,  1899, 
32,  3137 — 3148.  Compare  Abstr.,  1899,  i,  404). — The  names  ‘  nitroic 
acid  ’  and  ‘  nitroic  ester-acid  ’  are  given  to  the  acids  R’NO(OH)2  and 
R*NO(OR/)*OH,  formed  by  the  addition  of  water  and  alcohols  to  cer¬ 
tain  nitro-compounds. 

Trinitrotoluene  potassium  methoxide  {potassium  methyl  dinitrotoluene - 
nitroate ),  C0H2Me(NO2)2*NO(OMe)*OK  +  H20,  is  a  dark  violet  salt, 
which  explodes  when  heated;  /*64  96  0  and  /z1024  113*0,  at  25°, 
showing  that  the  salt  is  hydrolysed  to  a  considerable  extent.  The 
ester-acid,  hydrogen  methyl  dinitrotoluenenitroate ,  is  a  dark  red  sub¬ 
stance  which  dissolves  only  slightly  in  water  or  in  organic  solvents, 
except  acetic  acid,  in  which  it  has  a  normal  molecular  weight ;  it  is  a 
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feeble  acid,  />t1024  15  at  25°,  and  is  stable  in  aqueous  solution,  but 
evolves  nitrous  acid  when  boiled  with  dilute  acids,  and  gives  trinitro¬ 
toluene  and  methyl  alcohol  when  dissolved  in  concentrated  sulphuric 
acid ;  it  is  not  attacked  by  phosphorus  pentachloride,  and  crystallises 
unchanged  from  acetic  acid,  but  acetyl  chloride  converts  it  into  acetyl 
methyl  dinitrotoluenenitroate ,  a  microcrystalline  substance  which  ex¬ 
plodes  on  gentle  warming,  and  is  hydrolysed  by  alkalis. 

Potassium  methyl  dinitrobenzenenitroate  (trinitrobenzene  potassium 
methoxide)  and  potassium  methyl  dinitroxylenenitroate  (trinitroxylene 
potassium  methoxide)  are  immediately  decolorised  by  acids,  and  do  not 
give  nitroic  ester-acids.  Lobry  de  Bruyn’s  salt, 

C?H2(N02)3-002 K,Me°K,Me°H, 

gives  an  unstable  nitroic  ester-acid ,  from  which  trinitrobenzoic  acid 
is  regenerated  on  evaporating  the  solution. 

y>-Nitrobenzylnitrainine  (Hantzsch  and  Hilland,  Ber .,  31,  2058) 
interacts  with  2  mols.  sodium  ethoxide  to  form  the  sodium  ethyl  nitroate , 
N202Na,CH2,C^H4*lS10(0Et),0]Sra,  a  deep-red,  soluble  salt  which  de¬ 
composes  in  moist  air,  cannot  be  recrystallised,  and  sometimes  inflames 
spontaneously  in  the  desiccator.  The  ester-acid  is  also  extremely 
unstable,  and  changes  quickly  into  a  yellow  resin,  from  which  jo-nitro- 
benzoic  acid  was  obtained. 

Sodium  trinitrobenzoate  combines,  at  least  partially,  in  solution 
with  another  molecule  of  sodium  hydroxide  to  form  a  sodium  nitroate , 
which  could  not  be  isolated,  but  was  shown  to  be  present  by  the  con¬ 
ductivity  and  colour  of  the  solution.  Barium  dinitrohenzonitroate , 

Ba<Q>N0-C6H2(N02)2-C02l  Ba,  prepared  by  the  action  of  barium 

hydroxide  on  trinitrobenzoic  acid,  is  a  dark,  brownish-red  salt,  very 
slightly  soluble  in  water,  and  very  explosive  ;  the  nitroic  acid  is  un¬ 
stable.  Trinitrobenzene  and  trinitrotoluene  dissolve  in  caustic  alkalis, 
giving  deep  red  solutions,  but  the  formation  of  nitroates  appears  to 
be  only  very  partial ;  on  acidifying  the  alkaline  solutions  at  0°,  red 
solutions  are  obtained  which  appear  to  contain  the  nitroic  acids,  but 
these  are  unstable  at  the  ordinary  temperature. 

Hepp’s  txdnitrobenzene  potassium  cyanide  {Annalen,  1883,  215,  360), 
to  which  the  formula  C6H3(N02)2*N0(CN)*0K  is  assigned,  is  a  deep- 
violet,  crystalline,  explosive  salt ;  dinitrobenzenecyanonitroic  acid 
{trinitrobenzene  cyanhydrin ),  which  is  precipitated  by  mineral  acids 
from  a  solution  of  the  potassium  salt,  crystallises  from  ether  or  benzene 
in  red  needles,  and  decomposes  at  175°;  it  is  not  acted  on  by  phos¬ 
phorus  pentachloride  or  acetyl  chloride. 

The  characteristic  reactions  of  the  nitro-paraffins  are  shown  to  be 
really  those  of  the  isonitro-compounds.  Nitroethane  is  scarcely 
attacked  by  bromine  in  aqueous  solution,  but  a  solution  of  isonitro- 
ethane,  freshly  prepared  at  0°  by  the  action  of  hydrochloric  acid  on  the 
sodium  salt,  brominates  completely  and  smoothly.  A  solution  of  nitro- 
ethane  gives  no  nitrolic  acid  with  nitrous  acid,  but  isonitroethane- 
interacts  readily  with  it.  Isonitroe thane  and  diazonium  hydroxide 
interact  immediately  at  0°,  whilst  true  nitroethane  is  inactive  ;  simi¬ 
larly,  phenylisonitromethane  interacts  readily  with  diazonium  hydroxide 
and  isonitroethane  with  jo-bromo  diazonium  hydroxide.  The  conclu- 
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sion  is  drawn  that  the  true  nitro-compounds  are,  of  themselves,  no 
more  active  than  the  corresponding  halogen  compounds,  and  owe  their 
apparent  chemical  activity  entirely  to  the  formation  of  the  labile 
isonitro-compounds,  and  not  to  the  negative  character  of  the  -N02 
group.  T.  M.  L. 

Transformation  of  Styrene  into  Metastyrene  under  the 
Influence  of  Light.  By  Georges  Lemoine  (Compt.  rend.,  1899,  129, 
719 — 722.  Compare  Abstr.,  1898,  i,  70). — The  polymerisation  of 
styrene  is  effected  by  the  action  of  heat  in  the  dark,  and  also  under 
the  influence  of  sunlight  at  the  ordinary  temperature  ;  in  the  latter 
case,  the  action  is  slower,  1 — 3  per  cent,  of  the  substance  being  trans¬ 
formed  in  an  hour.  In  this  change,  the  blue  and  ultra-violet  rays  are 
principally  concerned  ;  their  activity  does  not  extend  much  below  a 
depth  of  4  mm.,  and  is  greatly  decreased  by  cooling  the  insolated 
liquid ;  the  action  does  not  continue  after  removal  from  the  influence 
of  light,  or  only  to  a  very  small  extent.  The  velocity  of  transforma¬ 
tion  in  the  light  is  approximately  equal  to  that  observed  in  the  dark 
at  a  temperature  50°  higher.  The  general  conclusion  arrived  at  is 
that,  in  the  conversion  of  styrene  into  metastyrene,  light  exerts  an 
accelerating  action  on  an  exothermic  transformation  which  takes  place 
in  the  dark  at  the  same  temperature,  although  more  slowly. 

N.  L. 

Naphthalene  1 :3  : 5- trisulphonic  Acid.  By  Hugo  Erdmann 
(J5er.,  1899,  32,  3186 — 3191.  Compare  Armstrong  and  Wynne,  Proc., 
1887,  146,  and  1893,  166). — Polysulphonic  acids  containing  two  or 
three  sulphonic  groups  in  /1-positions  are  obtained  when  naphthalene 
is  sulphonated  with  fuming  sulphuric  acid  at  high  temperatures  ;  of 
these,  the  1:3:  6 -trisulphonic  acid,  recognised  by  its  sodium  and  lead 
salts  and  its  chloride,  is  the  chief  product  (Proc.,  1887,  146). 

Naphthalene-1 :  3  :  5-trisulphonic  acid,  the  original  product  of  sulphon- 
ation,  is  only  obtained  when  the  whole  of  the  reaction  is  carried  out 
below  90°.  Sodium  naphthalene-1 : 5-disulphonate  is  mixed  with  fum¬ 
ing  sulphuric  acid  at  50°,  and  the  reaction  completed  at  90° ;  the 
1:3: 5-acid  which  is  thus  produced  is  separated  in  the  form  of  its 
sodium  salt ;  this  compound  is  converted  into  the  sulphonic  chloride 
(m.  p.  145 — 148°),  which  is  then  boiled  with  methyl  alcohol,  and  the 
solution  evaporated  to  dryness  ;  in  this  way,  the  acid  is  obtained  as 
a  colourless  syrup. 

Naphthalene-1  : 3  :  5-trisulphonic  acid  resembles  the  non-volatile 
mineral  acids  ;  it  is  very  hygroscopic,  destroys  cellulose  with  liberation 
of  carbon,  and  decomposes  sodium  chloride. 

The  aniline  salt,  C10H5(SO3H)3,3NH2Ph,  produced  by  adding 
aniline  to  an  aqueous  solution  of  the  acid,  or  by  double  decomposition 
from  aniline  hydrochloride  and  sodium  naphthalenetrisulphonate, 
crystallises  from  water  in  aggregates  of  white,  silky  needles.  The 
salt  is  not  hygroscopic,  and  is  readily  soluble  in  water,  but  less  so  in 
brine  solution.  The  p -toluidine  salt  is  more  soluble  than  the  aniline 
compound  ;  the  benzidine  salt,  2C10H5(SO8H)3,3C12H8(NH2)2,  crystal- 
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lises  with  4H20,  and  the  dianisidine  salt  separates  slowly  from  its 
solution  in  glacial  acetic  acid  in  short,  hard  needles.  G.  T.  M. 

Polymerisation  of  Inorganic  Chloroan  hydrides.  II.  By 
Giuseppe  Oddo  ( Gazzettci ,  1899,  29,  ii,  330 — 343.  Compare  also  this 
vol.,  ii,  74). — The  products  obtained  on  heating  phosphorus  penta- 
chloride  and  oxychloride,  in  a  reflux  apparatus,  with  varying  quanti¬ 
ties  of  water  are  as  follows  :  With  2PCl5  +  H20,  half  of  the  penta- 
chloride  is  converted  into  oxychloride,  the  rest  being  unchanged ; 
2PC15  +  2H20  yields  the  theoretical  amount  of  oxychloride  ;  2PCl5-f 
3H20  or  (P0C13)2  +  H20  gives  mainly  oxychloride  accompanied  by  a 
little  pyrophosphoryl  chloride,  P203C14,  and  phosphoric  oxide ;  with 
the  proportions  2PC15  +  4H20  or  (P0C13)2  +  2H20,  the  same  products 
as  in  the  previous  case  are  obtained,  the  amount  of  oxychloride  being 
considerably  diminished,  and  that  of  phosphoric  oxide  correspondingly 
increased. 

The  interaction  of  phosphorus  pentachloride  (3  mols.)  on  phosphoric 
oxide  (1  mol.),  yields  a  little  oxychloride  and  a  considerable  quantity 
of  pyrophosphoryl  chloride,  and  is  recommended  as  a  good  method  for 
preparing  the  latter. 

Potassium  chlorate  reacts  with  phosphorus  oxychloride  according  to 
the  equation  (P0C13)2  +  KC103  =  P205  +  KC1  +  3C12.  This  reaction 
offers  a  convenient  method  of  chlorination  where  a  definite  quantity 
of  chlorine  is  required. 

By  heating  together  phosphorus  oxychloride  and  aniline  hydro¬ 
chloride  in  molecular  proportions  in  a  reflux  apparatus,  hydrogen 
chloride  is  evolved  and  dichlorophosphoxymonoanilide,  NHPh*POCl2, 
obtained.  The  molecular  weight  of  the  latter  in  boiling  benzene 
varies  from  215  with  a  concentration  0*7944  to  276  when  the  concen¬ 
tration  is  5*2183;  using  the  same  solvent,  the  numbers  given  by  the 
cryoscopic  method  are  221  (concentration  0*9676)  and  252  (concentra¬ 
tion  1*8323).  The  calculated  value  is  210.  Michaelis  and  Schulze 
(Abstr.,  1894,  i,  128)  state  that  this  compound  distils  in  a  vacuum 
with  partial  decomposition ;  the  author  finds,  however,  that  at  90° 
evolution  of  hydrogen  chloride  commences,  and  at  180°  continues 
until  1  mol.  HC1  is  lost  per  molecule  of  the  substance,  the  residue 
being  a  new  compound  to  be  described  later. 

Using  three  mols.  of  aniline  hydrochloride  to  one  of  phosphorus 
oxychloride,  two  products  are  obtained.  The  first,  monochlorophos- 
phoxydianilide,  POCl(PhNH)2,  gives,  in  boiling  alcohol,  a  molecular 
weight  varying  from  270  with  a  concentration  of  1*3856  to  184  when 
the  concentration  is  3*6192;  the  molecular  weight  falls  if  the  boiling 
be  prolonged.  These  observations  are  at  variance  with  those  of 
Michaelis  and  Schulze  (Abstr.,  1894,  i,  588).  The  other  product  is 
oxyphosphoazobenzeneanilide,  melting  at  320 — 325°,  and  not  at  357° 
as  stated  by  Michaelis  and  Silberstein  (Abstr.,  1896,  i,  344). 

If  six  molecular  proportions  of  a  benzene  solution  of  aniline  be 
treated  with  one  of  phosphorus  oxychloride,  the  trianilide  of  ortho- 
phosphoric  acid,  PO(PhNH)3,  is  obtained  ;  its  molecular  weight  in 
boiling  alcohol  is  358 — -359,  the  calculated  value  being  323. 
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The  action  of  phosphorus  oxychloride  on  phenol  yields  the  compound 
POCl2*  OPh,  which  gives  the  normal  molecular  weight  in  boiling 
benzene,  a  little  of  the  chloride  POCl(OPh)2,  triphenyl  phosphate, 
which  in  boiling  benzene  has  the  normal  molecular  weight,  and  a 
little  diphenylphosphinic  acid.  T.  H.  P. 

Salicylanilinoacetic  Acid  [o-Carboxypkenylglycollic  Acid 
Monanilide]  and  its  Derivatives.  By  Georg  Cohn  {J.  pr.  Chern., 
1899,  [ii],  60,404 — 406). — The  monocmilide  of  o -carboxyphenylgly collie 
acid ,  NHPh0C(>CfiH4*  OCH2*C02H,  prepared  by  the  action  of  chloro- 
acetic  acid  on  salicylaniline,  separates  from  alcohol,  in  which  it  is 
readily  soluble,  in  white  needles  melting  at  159°. 

The  corresponding  phenetidide  crystallises  from  methyl  alcohol,  in 
which  it  is  sparingly  soluble,  in  rhombic  leaflets  melting  at 
175—178°. 

The  anisidine  compound,  OMe*C6H4*  NH*CO#C6H4*  OCH2*C02H, 
crystallises  from  methyl  alcohol  in  bundles  of  long  needles  and  melts 
indefinitely  at  174°.  A.  L. 

Diphenylamine  Derivatives,  especially  Sulphonic  Acids. 
By  Robert  Gnehm  and  H.  Werdenberg  ( Zeit .  angew.  Chem .,  1899, 
1027 — 1030,  1051 — 1055,  and  1128.  Compare  Merz  and  YVeith,  this 
Journ.,  1873,  74). — Sulphuric  acid  of  66°  Be.  does  not  react  with 
diphenylamine  in  the  cold,  and  even  on  warming  at  100 — 150°  the 
chief  sulphonation  product  is  the  disulphonic  acid,  although  a  con¬ 
siderable  quantity  of  the  base  remains  unaltered  ;  the  chief  and,  in 
some  cases,  the  only  product  formed  when  concentrated  sulphuric  acid 
is  employed,  at  temperatures  between  105°  and  140°,  is  the  disulphonic 
acid.  Fuming  sulphuric  acid  of  different  strengths  at  50°  yields  a 
mixture  of  mono-  and  di-sulphonic  acids  which  it  is  impossible  to 
separate.  In  all  the  experiments  made,  the  unaltered  diphenylamine 
was  found  to  contain  a  substance  soluble  in  ether  and  melting  at 
246—248°. 

Diphenylaminesulphonic  acid  is  most  readily  obtained  by  sulphon- 
ating  aeetyldiphenylamine  with  fuming  sulphuric  acid  (10 — 25  per  cent, 
anhydride)  and  subsequently  hydrolysing.  In  the  sulphonation,  it  is 
advisable  to  add  phosphoric  oxide  in  order  to  hinder  hydrolysis  by 
the  water  formed. 

Barium  aeetyldiphenylamine  sulphonate ,  C28H2408lSr2S2Ba,  is  ex¬ 
tremely  hygroscopic,  and  could  not  be  obtained  in  a  crystalline 
condition.  For  the  preparation  of  diphenylaminesulphonic  acid,  it  is 
not  necessary  to  isolate  the  pure  acetyl  derivative  \  the  crude  sulphonic 
mixture  may  be  boiled  with  water  for  some  3  hours  and  then 
treated  with  barium  carbonate.  Barium  diphenylaminesulphonate , 
^24®20^6^2®2^a»  is  very  sparingly  soluble  in  cold  water,  and  crystal¬ 
lises  in  snow-white,  anhydrous,  glistening  plates  which  do  not  decom¬ 
pose  at  170°.  The  copper  salt,  with  2H20,  and  the  sodium  salt  were 
also  prepared.  Diphenylaminesulphonic  acid  condenses  with  form¬ 
aldehyde  in  aqueous  acid  solution,  yielding  trianilinotriphenylmetliane - 
sulphonic  acid ,  ClftH3109NsS8>  which  dissolves  in  water  or  alcohol, 
readily  undergoes  oxidation  in  solution,  and  turns  pale  blue  on 
exposure  to  the  air. 
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Diphenylaminesulphonic  acid  is  best  prepared  from  the  copper  salt ; 
it  crystallises  in  colourless  plates,  is  readily  soluble  in  alcohol  or 
water,  and  condenses  with  diazonium  solutions,  yielding  acid  dyes. 

Sodium  ^-sulphobenzeneazodiphenylaminesulphonate , 

C18Hi306N3S2Na2, 

crystallises  from  hot  water  in  violet  plates  and  dyes  silk  or  wool 
orange-yellow.  Sodium  hydroxydinitrobenzeneazodiphenylaminesul- 
phonate ,  C18H1208N5SNa,  forms  glistening,  brown  plates.  Diphenyl- 
aminesulphonie  acid  (2  mols.)  forms  a  salt  with  picramic  acid  (1  mol.). 

Acetyldi-^-nitrodiphenylamine ,  NAc(C6H4*N02)2,  obtained  when 
acetyldiphenylamine  is  treated  with  a  mixture  of  sulphuric  and  nitric 
acids  at  8 — 15°,  crystallises  from  hot  alcohol  in  pale  yellow,  glistening 
plates  melting  at  164°  and  readily  soluble  in  most  organic  solvents  ; 
when  warmed  with  concentrated  hydrochloric  acid,  it  yields 
di-j^nitrodiphenylamine. 

When  barium  aeetyldiphenylaminesulphonate  is  nitrated  with  a 
mixture  of  fuming  sulphuric  (5  per  cent,  anhydride)  and  fuming 
nitric  acids,  first  at  15°  and  then  at  30 — 35°,  a  nitro-derivative  is 
formed  the  barium  salt  of  which  could  not  be  obtained  in  a  crystalline 
condition,  but  when  hydrolysed  with  sulphuric  acid  (37  per  cent.), 
nitrodiphenylaminesulphonic  acid  was  obtained,  the  barium  salt  of  which 
is  readily  soluble  in  water  and  forms  dark  red  crystals.  The  acid  has 
not  been  obtained  in  a  pure  form  and  is  probably  a  mixture  of  ortho- 
and  para-nitro-compounds. 

Barium  diphenylaminesulphonate  is  much  more  readily  nitrated 
than  its  acetyl  derivative,  the  most  suitable  reagent  being  a  mixture 
of  concentrated  nitric  and  sulphuric  acids  at  0°.  The  product  is  a 
mononitro  -derivative. 

Barium  diphenylaminedisulphonate  separates  from  water  in  crystal¬ 
line  masses  containing  2H20  ;  the  potassium  salt  contains  1|H20  and 
the  copper  salt  4H20 ;  the  acid  is  readily  soluble  in  water  or  alcohol,  and 
has  only  been  obtained  in  the  form  of  a  syrup.  When  the  barium  salt 
is  nitrated  with  a  mixture  of  nitric  acid  of  sp.  gr.  1*4  and  concentrated 
sulphuric  acid,  the  product  is  a  raoftomJro-derivative,  the  barium  salt 
of  which,  C12H808lSr2S2Ba  +  2H20,  forms  indefinite,  orange-red  crystals 
readily  soluble  in  warm  water  ;  the  potassium  salt  contains  1^H20. 
When  reduced  by  Claisen’s  method  (. Ber .,  1879,  12,  1946),  aminodi - 
phenylaminedisulphonic  acid  is  obtained,  the  barium  salt  of  which, 
C12H10O6N2S2Ba,  forms  a  reddish-coloured  mass,  readily  soluble  in 
water,  but  insoluble  in  alcohol.  J.  J.  S. 

Characterisation  of  Weak  Acids  and  Pseudo-acids.  By 
Arthur  Hantzsch  (Ber.,  1899,  32,  3066 — 3088.  Compare  Abstr., 
1899,  i,  399). — It  is  well  known  that  the  molecular  conductivity,  p, 
of  the  sodium  salt  of  a  comparatively  strong  acid  increases  with  the 
dilution, and  that  the  increase  consequent  on  a  doubling  of  the  dilution 
has  a  diminishing  value,  tending  towards  0  ;  further,  that  the  in¬ 
crease  consequent  upon  a  change  of  dilution  from  32  to  1024  litres 
per  gram-mol.  (A1024_32)  has  a  value  of  10 — 12;  also,  the  sodium 
salts  of  such  acids  are  neutral  to  litmus  (or  to  a  solution  of  potassium 
iodide  and  iodate),  and  are  not  hydrolysed  appreciably  in  aqueous  solu- 
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tion.  Strong  acids,  moreover,  combine  with  dry  ammonia,  both  directly 
and  when  dissolved  in  non-dissociating  media,  such  as  benzene.  In 
the  case  of  very  weak  acids,  the  sodium  salts  are  more  or  less  hydro¬ 
lysed  ;  a  certain  amount  of  sodium  hydroxide  is  present  in  the 
aqueous  solution,  which  then  has  an  alkaline  reaction  to  litmus,  and 
exhibits  an  increasing,  instead  of  a  decreasing,  rate  of  increase  of 
conductivity  with  dilution,  and  a  resulting  abnormally  high  value  of 
^1024-32  (regard  must  be  had  to  the  fact  that  the  alkalinity  may  be 
due,  as  in  the  case  of  diazotates,  to  a  little  alkali  from  which  it  is 
practicably  impossible  to  free  the  salt).  These  regularities  were  in¬ 
vestigated  in  the  case  of  some  weak,  or  very  weak,  acids,  and  the 
results  are  tabulated  below :  K  is  the  value  of  the  dissociation 
constant  of  the  acid ;  and  the  percentage  of  the  sodium  salt  hydro¬ 
lysed  in  an  aqueous  solution  containing  1  gram-mol.  in  32  litres  (F32) 
was  determined  approximately  by  measuring  the  hydrolysing  effect 
upon  methyl  acetate  (compare  Shields,  Abstr.,  1893,  ii,  448)  : 

Sodium  salt. 


Phenol  . 

K  at  25°. 

5  x 10~7 

J  02-4  -  32* 

28-0 

Per  cent,  hydro¬ 
lysed  ( V32). 

6 

o-Chlorophenol  . 

— 

16*7 

21 

2  :  4-Dichlorophenol  . 

31  „ 

11-9 

0-52 

y)-Cyanopb enol  . 

61  „ 

11*7 

0*52 

2:4:  6-TrichIorophenol... 

1000  „ 

— 

0*37 

^-Nitrophenol . 

96  „ 

11-9 

0-28 

It  is  noticeable  that,  although  nitrophenol,  0H>C6H4*N02,  is  10 
times  as  weak  an  acid  as  trichlorophenol,  yet  its  sodium  salt  is  less 
hydrolysed ;  this  salt  must  therefore  be  derived  from  an  acid  stronger 
than  trichlorophenol,  such  as  OIC6H4IN(>OH,  and  nitrophenol  must 
be  regarded  in  consequence  as  a  pseudo-acid. 

The  following  rules  are  given  for  use  in  the  diagnosis  of  pseudo-acids. 
I.  The  substance  is  neutral.  (1)  The  salt  is  neutral  (therefore  not 
hydrolysed,  and  so  the  salt  of  a  strong  acid)  :  the  substance  is  a 
pseudo-acid ;  for  instance,  phenylnitromethane,  CH2Ph*N02  — > 
CHPhINOONa.  (2)  The  salt  is  alkaline  :  if  A1024_32  is  not  greater 
than  12 — 13  (or  if  the  hydrolysis  is  small) :  the  substance  is  a  pseudo¬ 
acid  ;  for  instance,  quinonehydrazone,  NHPh*NIC6H4IO  — * 
NPh.*N*C6H4*  ONa,  and  isonitrosoacetone,  NOHICH’CMeO  — > 
NO*CH!CMe*ONa(?).  II.  The  substance  is  feebly ,  or  very  feebly  acid. 
(1)  The  salt  is  neutral :  the  substance  is  a  pseudo-acid  ;  for  instance, 
nitrophenylnitrosamine, 

N°2-  C6H4.  NH-NO  —  N02*  C6H4-N:N-ONa(anti), 

ethylnitrolic  acid,  — >  CMe<^^Q^Q^a^^>0,  and  dinitro- 

ethane,  N02- CHMe-N02  ->  N02*  CMelNO-ONa.  (2)  The  salt  is 
alkaline  :  if  A1024_39  is  but  slightly  greater  than  the  normal  value, 
the  substance  is  a  pseudo-acid  ;  for  instance,  y?-bromophenylnitros- 
amine,  C6H4Br*NH*NO  — *  C6H4Br*N!N*ONa ;  if  A1024_32  is  de¬ 
cidedly  greater  than  the  normal  value,  the  percentage  of  hydrolysis 
must  be  determined ;  if  this  is  much  less  than  that  of  sodium 
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phenoxide,  the  substance  is  a  pseudo-acid ;  in  the  opposite  case, 
nothing  can  be  predicated,  and  other  properties  must  be  taken  into 
account.  III.  The  substance  is  a  pronounced  acid  with  a  dissociation 
constant  readily  susceptible  of  measurement ;  the  salt  is  not  perceptibly 
hydrolysed :  the  substance,  at  any  rate  the  ionised  part  of  it,  has 
the  same  constitution  as  the  ionised  salt ;  it  is  possible  that  the 
undissociated  substance  may  have  a  different  constitution,  when  the 
case  would  be  one  of  *  ionisation  isomerism/  C.  F.  B. 

Bromophenols  Insoluble  in  Alkalis.  By  Karl  Auwers 
( Ber.,  1899,  32,  2978 — 2987.  Compare  Abstr.,  1898,  i,  70  and 

646). — A  further  discussion  of  the  formulse  of  these  bromophenols. 
At  present,  it  is  impossible  to  decide  whether  a  compound  insoluble 
in  alkalis  of  this  type,  for  example,  C7H7OBr,  is  represented  by  the 
^CHICH^ 

formula  CBr-CH2-OCH,  CH2Br-CH<^:^>CO,  or 

^chich/ 

CH2Br-C<^CH.CH>C‘OH.  R  H  p 

Bromophenols  from  as-o-Xylenol  and  as-m-Xylenol.  By  Karl 
Auwers  ( Ber 1899,32,  2987 — 3005). — A  comparison  of  the  properties 
of  the  compounds  described  in  the  following  three  abstracts. 

K.  H.  P. 

Pentabromide  from  [Pentabromo-deri vative  of  ]  as-m-Xylenol. 
By  Karl  Auwers  and  W.  Hampe  (Ber.,  1899,  32,  3005 — 3016. 
Compare  Abstr.,  1896,  i,  424,  and  1897,  i,  33). — The  acetyl  deriva¬ 
tive  of  (dw  :  2  :  5  :  6pentabromo-l  :  3  : 4-xylenol,  C6Br3(CH2Br)2*OAc 
(Zincke,  Abstr.,  1898,  i,  70),  forms  colourless  needles  melting  at  180°, 
and  is  easily  reduced  to  the  acetyl  derivative  of  tribromo-1  :  3  : 4- 
xylenol,  which  crystallises  from  glacial  acetic  acid  in  lustrous  prisms 
melting  at  115 — 116°. 

toto-Diiodotribromo-X  :3  :4 -xylenol,  C6Br3(CH2I)2*  OH,  prepared  from 
the  corresponding  diacetate  (m.  p.  172°,  loc.  cit.)  by  treatment  with 
hydrogen  iodide,  crystallises  from  glacial  acetic  acid  in  rosettes  of  small 
needles  which  melt  at  182 — 183°,  and  undergo  gradual  decomposition 
without  previous  solution  when  treated  with  aqueous  alkalis.  The 
same  diacetate,  on  treatment  with  an  excess  of  alkali,  yields  an  in¬ 
soluble,  amorphous  powder,  the  constitution  of  which  could  not  be 
determined  ;  on  treatment  with  acetone,  it  yields  a  substance  which 
melts  at  230 — '232°,  and  is  probably  the  acetyl  derivative  of  tribromo- 
4-hydroxy-ra-xylylene  glycol,  OH#C6Br3(CH2*OH)‘CH2*OAc. 

The  glycol,  obtained  by  treating  the  di  bromide  with  acetone  and  water, 
crystallises  from  benzene  in  slender  needles  melting  at  145 — 146°,  and 
yields  a  trimethyl  ether  melting  at  95 — 96°,  which,  when  treated  with 
hydrogen  bromide,  yields  pentahromo- 1  :  3  :  4 -xylenol  methyl  ether , 
CGBr3(CH2Br)2'OMe,  melting  at  165 — 168°, 

Pentabromo-1  :  3  :  4-xylenol,  when  treated  with  aniline  in  benzene 
solution,  yields  a  wco  dianilide ,  which  is  a  yellow,  crystalline  powder 
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melting  at  118 — 121°.  If  the  acetyl  derivative  of  the  pentabromo- 

compound  is  used,  a  monoacetyl  derivative  of  the  dianilide  is  obtained  ; 

it  melts  at  209°,  is  soluble  in  alkalis,  and  when  boiled  with  acetic 

anhydride  yields  a  diacetate  insoluble  in  alkalis  and  melting  at 

116 — 118°.  The  dipiperidide^  obtained  in  a  similar  manner,  is  a 

colourless,  crystalline  powder  melting  at  115 — 117°,  and  yields 

bromanil  on  oxidation  with  nitric  acid.  The  diacetate  (m.  p.  172°), 

when  oxidised  in  similar  manner,  yields  a  tetrabromotoluquinoney 
nA,nnr  J 

CBr<^£-gf Br,  which  crystallises  in  yellow,  lustrous 

leaflets  melting  at  258 — 259°,  and  on  reduction  yields  the  corre¬ 
sponding  quinol,  which  forms  brownish  needles  melting  at  226 — 227°. 

R.  H.  P. 

Pentabromo-derivative  of  as-o-Xylenol.  By  Karl  Auwers 
and  R.  von  Erggelet  [and  in  part  H.  van  de  Rovaart  and  W. 
Wolff]  ( Ber.}  1899,  32,  3016 — 3033). — w  :  o  :  5  :  6-Pentabromo- 

1:2: 4 -xylenoly  C6Br3(CH2Br)2*OH,  obtained  by  heating  tribromo-1 :2 : 4- 
xylenol  with  an  excess  of  bromine  in  a  sealed  tube  at  130°, 
crystallises  from  glacial  acetic  acid  in  lustrous  needles  melting  at 
149 — 150°,  and  is  insoluble  in  alkalis.  The  acetyl  derivative  melts 
at  127 — 128°,  and  is  only  slowly  decomposed  by  boiling  alkalis  ;  on 
reduction,  it  yields  the  acetyl  derivative  of  tribromo-1  : 2  :  4-xylenol 
(m.  p.  Ill — 112°).  w  :  3  :  5  :  §-Tetrabromo- 1  :  2  :  k-xylenol-M-methyl  ether , 
OH*  C6Br3(CH2Br)*CH2*  OMe,  formed  when  the  pentabromo-compound 
is  boiled  with  methyl  alcohol,  melts  at  132 — <133°,  and  is  soluble  in 
caustic  soda  solution.  The  monoacetyl  derivative  melts  indefinitely 
between  80°  and  90°  and,  if  treated  with  sodium  acetate  and  acetic  anhy¬ 
dride,  yields  the  diacetate ,  OAc*C6Br3(CH2*  OAc)*  CH2*OMe,  melting 
at  101 — 102°.  The  corresponding  ethyl  ether  forms  sharp-angled 
prisms  melting  at  124 — 125°,  and  yields  a  similar  diacetate  melting 
at  105—107°. 

w  :  2  :  5  :  6-Tetrabromo~  1  :  2  :  4 -xylenol,  OH*  C6Br3(CH2Br)*CH2*OH, 
prepared  by  treating  the  pentabromo-compound  with  acetone  and 
water,  crystallises  from  benzene  in  needles  melting  at  166 — 167°,  and 
is  soluble  in  alkalis.  A  poor  yield  of  the  corresponding  glycol  melt¬ 
ing  at  185°  is  obtained  after  further  treatment  with  acetone.  Its 
dimethyl  ether ,  OH*  C6Br3(CH2*  OMe)2,  is  a  colourless,  crystalline  powder 
melting  at  157°.  The  diethyl  ether ,  obtained  by  treating  the  mono’ 
ethyl  ether  of  the  tetrabromo-xylenol  with  alcohol,  crystallises  in  the 
form  of  compact  prisms  and  cubes  melting  at  94°.  The  triethyl  ether 
is  a  thick  oil,  which,  on  treatment  with  hydrogen  bromide,  yields 
pentabromo- 1  :  2  :  4- xylenol  ethyl  ether ,  C6Br3(CH2Br)2*OEt,  in  the  form 
of  needles  melting  at  108 — 114°.  The  pentabromo  compound,  on 
treatment  with  sodium  acetate  and  acetic  acid,  yields  the  monoacetyl 
derivative,  OH*  C6Brs(OH2Br)*CH2*OAc,  which  crystallises  in  needles 
melting  at  154 — 155°,  forms  a  phenylurethane  melting  at  193°,  and 
when  boiled  with  alcohol  yields  an  ethyl  ether , 

OH*  C6Br8(CH2Br)*CH2*  OEt, 

melting  at  124 — 125°.  The  diacetyl  derivative  of  the  tetrabromo- 
compound  forms  small  needles  melting  at  116°,  and  on  treatment  with 
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acetic  anhydride  yields  the  triacetyl  derivative,  OAc*C6Br3(CH2*OAc)2, 
melting  at  133 — 134°. 

On  treatment  with  o-toluidine,the  pentabromo-compound  is  converted 
into  the  di-o-toluidide  which  melts  at  153°  and  forms  an  ethyl  ether 
melting  at  121 — 123°. 

The  tetrabromo-compound,  when  treated  with  aniline  in  benzene 
solution,  yields  the  compound  OH’  C6Br3(CH2*  OH)*  CH2*NHPh,  which 
melts  at  171°  and  forms  a  ti'iacetyl  derivative  melting  and  decompose 
ing  at  179 — 181°. 

< ow-Diiodotribromo-l :  2  :  4 -xylenol,  prepared  by  treating  the  tetra¬ 
bromo-compound  previously  described  with  hydrogen  iodide,  forms 
yellowish,  compact  crystals  melting  at  165 — 166°,  and  yields  a 
monoacetyl  derivative  melting  at  142°.  On  treatment  with  acetone, 
this  diiodo-compound  forms  a  mowomcfo-derivative  melting  at  193°, 
the  diethyl  ether  of  which  melts  at  110 — 111°.  The  diiodo-compound, 
when  treated  with  glacial  acetic  acid  and  sodium  acetate,  yields 
the  monoacetyl  derivative  of  the  monoiodo-compound  which  melts  at 
185 — 190°.  On  reduction,  the  tetrabromo-xylenol  yields  the  alcohol , 
OH*  CH0* C6MeBr3*  OH  [  —  1  :  2  :  4].  This  crystallises  from  benzene  as 
silky  needles  melting  at  170 — 180°,  and  yields  a  diacetate  melting  at 
135 — 137°.  The  monoacetyl  derivative,  OH*  C6MeBr3*  CH20  Ac,  melts 
at  140 — 142°.  On  oxidation  of  the  alcohol  with  nitric  acid,  tribromo- 
toluquinone  is  obtained  in  the  form  of  yellowish  leaflets  melting  at 
233—235°.  R.  H.  P. 

Heptabromo-derivative  of  as-o-Xylenol.  By  Karl  Auwers 
and  Harry  Burrows  [and  in  part  H.  van  de  Rovaart]  ( Ber 
1899,  32,  3034 — 3045). — wwww  :  3  :  4  :  §-IIeptabromo- 1  :  2  :  4  xylenol, 
OH*  C([Br3(CHBr2)2,  prepared  by  heating  tribromo-1  :2  : 4-xylenol  in  a 
sealed  tube  at  190°  with  an  excess  of  bromine,  forms  light,  silver-grey 
crystals  melting  at  199°,  and  is  insoluble  in  alkalis.  The  acetyl  deriva¬ 
tive  melts  at  193°,  and  is  easily  reduced  to  acetyltribromo-1  :  2  : 4- 
xylenol.  On  boiling  the  heptabromo-derivative  with  methyl  alcohol, 
the  dimethyl  acetal,  CH(OMe)2*C6Br3(GHBr2)*OH  [  —  1:2:4],  melting 
at  116 — 118°,  is  formed.  The  corresponding  diethyl  acetal  melts  at  143°. 
The  corresponding  diacetate,  formed  by  treating  the  heptabromo- 
xylenol  with  glacial  acetic  acid  and  sodium  acetate,  crystallises  in 
colourless  plates  melting  at  155°,  and  when  boiled  with  acetic  anhy¬ 
dride  yields  the  triacetyl  compound,  OAc*C6Br3(CHBr2)*CH(OAc)2, 
melting  at  132 — 133°.  When  the  acetals  just  described  are  warmed 
with  glacial  acetic  acid,  w\?>‘A\§-pentabromo~K>-hydroxy-o-tolualdehyde 
is  obtained  ;  it  crystallises  in  small  needles  melting  at  168°,  is  soluble 
in  alkalis,  and  forms  an  acetyl  derivative  melting  at  150°.  On  oxida¬ 
tion  with  nitric  acid,  it  yields  pentabromotoluquinone,  CHBr2*  CBr302, 
which  crystallises  from  glacial  acetic  acid  in  yellow  prisms  melting 
at  160°.  3  :  4  :  Q-Tribromo-^diydroxy-o-tolualdehyde,  obtained  by  the 

reduction  of  the  pentabromo-compound,  forms  small  needles  melting 
at  187 — 188°,  and  yields  a  benzoyl  derivative  melting  at  167 — 168° 
and  an  oxime  melting  at  207° ;  on  oxidation,  it  yields  tribromotolu- 
quinone  melting  at  234°.  Attempts  were  made  to  synthesise  this 
aldehyde  by  brominating  p-hydroxy-o-tolualdehyde,  In  this  way, 


ORGANIC  CHEMISTRY, 


99 


4 :  §-dibromo-Z-hydroxy-o-tolualdehyde  is  obtained ;  it  forms  small 
needles  melting  at  161 — 162°,  yields  an  oxime  melting  at  197°,  and  is 
oxidised  to  4  :  §-dibromo-?>-hydroxy-o-toluic  acid ,  which  forms  small, 
white  needles  melting  at  232°.  On  further  treatment  with  bromine, 
this  aldehyde  is  converted  into  tetrabromo-m-cresol.  This  can  also 
be  prepared  by  the  direct  bromination  of  ra-cresol  or  of  as-o- 
xylenol  ;  it  forms  long,  thin  needles  melting  at  194°,  is  easily  soluble 
in  alkalis,  and  forms  an  acetyl  derivative  melting  at  165 — 166°,  and  a 
benzoyl  derivative  melting  at  153 — 154°;  when  treated  with  nitric 
acid,  it  yields  tribromotoluquinone  and  an  unstable  mown^ro-derivative 
melting  at  88°. 

TribromO'\}-hydroxyphthalaldehyde ,  OH*  C6Br3(COH)2,  prepared  by 
treating  pentabromohydroxytolualdehyde  with  lime  water,  crystal¬ 
lises  from  dilute  alcohol  in  the  form  of  colourless  needles  and  prisms 
melting  at  202°,  and  yields  an  acetyl  derivative  melting  at  205 — 209°. 
An  isomeric  substance  melting  at  245 — 247°,  and  forming  an  acetyl 
derivative  melting  at  218 — 220°,  is  obtained  in  small  quantity  in  the 
preparation  of  this  hydroxyphthalaldehyde.  It.  H.  P. 

Catechol  Derivatives.  By  Charles  Moureu  ( Ann .  Chim .  Phys., 
1899,  [vii],  18,  76 — 139). — An  account  of  work  already  published. 
(Compare  Abstr.,  1896,  i,  215,  426,  477,  646  ;  1897,  i,  336,  403  ; 
1898,  i,  411,  518,  644,  660 ;  1899,  i,  30,  125,  433,  494,  679,  700.) 

G.  T.  M. 

Hydrogenised  Derivatives  of  Diphenylmethane  and 
Triphenylmethane.  By  Daniel  Yorlander  ( Annalen ,  1899,  309, 
348 — 355). — An  introductory  paper  (see  following  abstracts). 

M.  O.  F. 

Formaldehyde  Derivative  of  Dihydroresorcinol.  By  Daniel 
Yorlander  and  Fritz  Kalkow  (Annalen,  1899,  309,  356 — 374. 
Compare  Merling,  Abstr.,  1894,  i,  177,  and  Yorlander  and 
Kalkow,  Abstr.,  1897,  i,  513).  —  The  sodium  derivative  of 
methylenebisdihydroresorcinol  crystallises  in  prisms  and  contains 
2H90.  The  anhydride  ( octohydroxanthenedione )  forms  the  oxime , 
C13Hir03N3,  which  is  microcrystalline,  and  melts  at  about  300°. 
Alcoholic  ammonia  converts  methylenebisdihydroresorcinol  into  deca- 
hydroacridinedione ,  which  has  been  described  already.  Nitrous  acid 
transforms  this  substance  into  octohydroacridinedione , 

CH9— CO  *  C :  CH  •  c  •  co=ch9 

i  2  i  I  II  I  2, 

ch?  •  ch2-c:n— c*  ch2*  ch2 

which  crystallises  in  white  needles  melting  at  140 — -142°,  and  yields 
acridine  when  distilled  with  zinc  dust ;  the  oxime  becomes  brown 
above  200°,  and  melts  and  decomposes  at  250°.  A  similar  ketonic 
base ,  C13H1302N,  obtained  by  distilling  decahydroacridinedione, 
crystallises  in  flat  needles  and  melts  at  144°;  the  hydrochloride 
crystallises  from  water  in  colourless  needles,  and  the  oxime  melts 
and  decomposes  at  about  280°. 

The  ketonic  acid,  C13H1805,  obtained  from  methylenebisdi¬ 
hydroresorcinol  and  caustic  alkali,  forms  anhydrous  barium,  silver,  and 
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lead  salts ;  the  oxime  and  semicarbazone  melt  at  159°  and  218°  respec¬ 
tively,  and  the  diethyl  ester  boils  at  235 — 240°  under  24  mm.  pressure. 

Methylenebismethyldihydroresorcinol ,  C15H20O4,  and  methylenebisdi- 
methyldihydroresorcinol ,  Cl7H2404,  melt  at  152°  and  187 — 188° 
respectively  ;  the  latter  yields  tetrameihyloctohydroxanthenedione , 
Ci7H22Os,  which  melts  at  171°  and,  with  alcoholic  ammonia,  forms 
tetramethyldecahydroacridinedione. 

Methylenebisphenyldihydroresorcinol ,  ^25-^24^4’  melts  at  212°; 

diphenyloctohydroxanthenedione ,  C25H2203,  melts  at  225 — 226°. 

Pentamethyloctohydroxanthenedione ,  C1SH2403,  from  dimethyldi- 

hydroresorcinol  and  acetaldehyde,  melts  at  174°.  Ethyltetramethylocto- 
hydroxanthenedione ,  C16H20O3,  melts  at  139°.  Hexamethyloctohydro- 
xanthenedione ,  C19H2603,  melts  at  245°.  M.  0.  F. 

Compounds  of  Dihydroresorcinol  with  Aromatic  Aldehydes. 
By  Daniel  Vorlander  and  0.  Strauss  ( Annalen ,  1899,  309, 
375 — 383). — Benzylidenebisdihydroresorcinol ,  C19H20O4,  prepared  from 
dihydroresorcinol  and  benzaldehyde,  melts  and  decomposes  at  208° , 
phenyloctohydroxanthenedione ,  C19H1803,  melts  at  255°,  and  the 

p-m£ro-derivative,  obtained  from  £>-nitrobenzaldehyde,  dihydroresor¬ 
cinol,  and  glacial  acetic  acid,  melts  at  246°.  Phenyldecakydro - 
acridinedione ,  C19H1902N,  produced  on  heating  phenylhydroxanthene- 
dione  with  alcoholic  ammonia,  does  not  melt  below  310°,  and  forms, 
in  alcohol,  a  colourless  solution  which  exhibits  blue  fluorescence  ; 
distillation  with  zinc  dust  gives  acridine. 

Benzylidenebisdimethyldihydroresorcinoly  C23H2804,  obtained  from 
dimethyldihydroresorcinol  and  benzaldehyde, melts  at  193°;  phenyltetra- 
methyloctohydroxanthenedione ,  C23H2G03,  melts  at  200°.  Cuminylidene- 
bisdimethyldihydroresorcinol ,  C26H3203,  melts  at  173°. 

Benzylidenebisphenyldihydroresorcinol ,  C31H2S04,  melts  at  125°, 

water  being  eliminated ;  triphenyloctohydroxanthenedione}  C31H2603,  is 
identical  with  “  benzylidenephenyldihydroresorcinol  ”  (Vorlander  and 
Erig,  Abstr.,  1897,  i,  275),  and  melts  at  230°.  Triphenyldecahydro - 
acridinedione ,  C31H2^02N,  forms  red  solutions  having  green  fluorescence. 

M.  O.  F. 

Tautomerism  of  Isatin.  By  Leo  Marchlewski  ( J \  pr.  Ghem ., 
1899,  [ii],  60,  407 — 408.  Compare  Abstr.,  1896,  i,  96  and  235). — 
When  isatin  reacts  with  o-phenylenediamine  acetate  in  acid  solution, 
a  mixture  of  indophenazine  and  o-aminophenimesatine  is  formed  ; 
as  the  imesatine  cannot  be  converted  into  the  indophenazine  under 
the  conditions  employed,  it  is  clear  that  the  isatin  acts  as  a  mixture 
of  lactam  and  lactim. 

Acids,  such  as  acetic  acid,  appear  to  be  able  to  cause  the  con¬ 
version  of  the  lactim  into  lactam,  as  isatin  when  condensed  with 
o-phenylenediamine  in  50  per  cent,  acetic  acid  solution  gives 
only  a  trace  of  imesatine,  whilst  the  latter  changes  only  excessively 
slowly  into  indophenazine  when  boiled  with  acetic  acid  of  that 
strength.  A.L. 

Optically  Active  Zraws-Hexahydrophthalic  Acids.  By 

Alfred  Werner  and  H.  E.  Conrad  ( Ber .,  1899,  32,  3046 — 3055). — 
fraris-Hexahydrophthalic  acid  is  a  racemic  compound  aud  is  resolved 
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into  its  optically  active  components  by  fractional  crystallisation  of 
its  quinine  salts  in  alcoholic  solutions  ;  the  neutral  salt  of  the  dextro¬ 
rotatory  acid  separates  first,  whilst  the  acid  salt  of  the  hevorotatory 
acid  remains  dissolved.  The  anhydrides  of  the  optically  active  acids, 
prepared  by  heating  these  compounds  with  acetic  chloride,  crystallise 
in  broad  plates,  whilst  the  corresponding  racemic  compound  separates 
in  needles.  The  dimethyl  esters  were  produced  by  heating  the  acids 
with  methyl  alcohol  containing  hydrogen  chloride  ;  the  monomethyl 
esters  were  obtained  by  warming  the  anhydrides  with  methyl  alcohol. 
The  monoamide  of  the  racemic  acid  was  prepared  by  passing  dry 
ammonia  into  an  acebone  solution  of  the  inactive  anhydride  ;  it  melts 
at  196°. 


Active  ^nwishexahydro- 
phtlialic  acids  and 

derivatives.  [“Id. 

d-trans-Acid  .  18*2° 

l-  „  .  - 18*5 

d  Anhydride  .  -76*7 

1r  „  .  75*8 

o?-Dimethyl  ester  ...  28*7 

l  „  ...  -29*6 

d-Monomethyl  ester.  26*5 

l-  ,,  ,,  —  24*8 


M.p.  of  racemic 
compound. 


178—183° 


below  0C 


c^s-Hexahydrophthalic  acid  is  not  resolved  into  active  components  by 
the  aid  of  quinine,  cinchonine,  or  coniine ;  this  acid  differs  from  its 
tfraws-isomeride  in  forming  the  acid  potassium  salt,  C8H1104K  +  3H20. 

a.  t.  m. 


Constitution  of  Santonic  and  Metasantonic  Acids  and  of 
Metasantonin.  By  Luigi  Francesconi  ( Gazzetta ,  1899,  29,  ii, 
181 — 257.  Compare  Abstr.,  1898,  i,  267). — A  detailed  account  is 
given  of  the  various  transformations  of  santonic  and  metasantonic 
acids  and  of  metasantonin. 


Santonic  acid  dioxime ,  C15H2204lSr2)  is  a  white,  friable  substance 
which  melts  and  decomposes  at  120 — 125°;  it  dissolves  readily  in 
dilute  halogen  hydracids,  alcohol,  or  ether.  Its  specific  rotatory 
power  is  [a]D  —  102*4°.  It  gives  a  barium  salt,  (C15H2104N2)2Ba. 

With  excess  of  phenylhydrazine,  santonic  acid  gives  the  phenyl - 
hydrazone  of  santonic  acid  phenylhydrazide ,  C27H3202N4,  which  is  an 
orange-yellow  powder  melting  and  decomposing  at  95°  ;  it  is  readily 
soluble  in  alcohol,  ether,  or  acetic  acid. 


CO-CMe-CH-COC-OH 

Triketosantonic  acid.  Xr,  4,.,-  X^  U  -u-,  obtained 

9  CO•CMe•CH•CO•C*CHMe•C02H, 

by  the  action  of  bromine  on  santonic  acid,  forms  glistening,  straw- 


obtained 


yellow  needles  melting  and  decomposing  at  234°  ;  it  is  readily  soluble 
in  ethyl  acetate,  alcohol,  or  water,  the  aqueous  solution  having  an 


intense  yellow  colour.  Its  specific  rotatory  power  in  alcohol  is 
[a]D  —458*7°.  The  barium  salt,  C15H1207Ba -+ 2H20,  is  a  golden- 
yellow  substance.  The  ethyl  ester,  C14H1305*C02Et,  forms  glistening, 
pale  yellow  needles  which  melt  at  157 — -158°  and  dissolve  readily  in 
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ethyl  acetate  or  alcohol ;  the  specific  rotation  in  alcohol  is  [  a]D 
—  394*1°.  The  dioxime ,  C15H1405(N0H)2,  is  a  hard,  friable  substance 
of  a  straw-yellow  colour  and  is  readily  soluble  in  ether,  alcohol,  or 

water.  The  anhydride  of  the  dioxime,  C13H405<^^-^>0,  is  a  hard, 

friable,  orange-coloured  mass  which  softens  at  about  130°,  melts  and 
decomposes  at  140°,  and  dissolves  in  the  ordinary  solvents. 

Tribromo-a-santonin ,  C15H1503Br3,  obtained  by  the  action  of  bromine 
on  santonic  acid,  melts  at  187 — 188°  and  dissolves  in  ethyl  acetate  and 
to  a  less  extent  in  ether,  but  is  insoluble  in  solutions  of  alkali  car¬ 
bonates.  T.  H.  P. 

Action  of  Sodium  Methoxide  on  Dibromides  of  Propenyl 
Compounds  and  of  Unsaturated  Ketones.  ByE.  J.  Pond,  0.  P. 
Maxwell,  and  G.  M.  Norman  ( J .  Amer.  Chem .  Soc.,  1899, 21,  955 — 967. 
Compare  Pond  and  Beers,  Abstrt,  1898,  i,  645). — When  isoapiole 
dibromide  (Ciamician  and  Silber,  Abstr.,  1890,  1294)  is  treated  with 
sodium  methoxide  according  to  the  method  previously  described,  a 
ketone,  C0Et*C6H(0Me)2I02ICH2,  is  obtained  which  crystallises  from 
alcohol  in  colourless  prisms  melting  at  95*5°;  its  oxime  crystallises 
from  methyl  alcohol  in  colourless  needles  melting  at  124°,  and  is 
readily  reconverted  into  the  ketone  when  heated  with  dilute  sulphuric 
acid  on  the  water-bath.  The  constitution  of  the  ketone  follows 
from  the  fact  that  it  yields  propionic  acid  when  heated  at  250°  with 
concentrated  sulphuric  acid. 

Eugenol  propyl  ether,  OPr*  C6H3(OMe)*CH2*  CH!CH2,  is  a  colourless 
oil  boiling  at  270  5°  and  having  a  sp.  gr.  1*0032.  Cahours  (this  Journ., 
1877,  i,  461)  gives  its  boiling  point  as  263 — 265°;  when  boiled  with 
alcoholic  potash,  it  is  converted  into  isoeugenol  propyl  ether , 

CHMe:CH-C6H3(OMe)-OPr, 

which  distils  at  280 — 281°  and  forms  large,  colourless  prisms  melting 
at  53 — 54°;  it  may  also  be  obtained  by  the  action  of  propyl  bromide 
on  the  potassium  salt  of  isoeugenol.  Its  dibromide  melts  at  53 — 54°, 
is  readily  soluble  in  alcohol  or  ether,  but  cannot  be  recrystallised 
without  decomposing ;  when  treated  with  sodium  methoxide,  it  yields 
the  ketone ,  COEt*  C6H3(OMe)*OPr,  which,  after  distillation  under 
reduced  pressure,  crystallises  from  methyl  alcohol  in  large  prisms 
melting  at  63 — 64°,  and  boiling  with  slight  decomposition  at  284 — 287° 
under  atmospheric  pressure.  The  oxime ,  C13H1903N,  forms  large 
crystals  melting  at  114°. 

Benzylideneacetophenone  (Claisen  and  Clapar^de,  Abstr.,  1882,  512) 
yields  a  dibromide  crystallising  in  small  prisms  and  melting  at  156°; 
this  dibromide  is  converted  by  the  action  of  sodium  methoxide  into 
dibenzoylmethane  (Baeyer  and  Perkin,  Abstr.,  1884,  64;  Claisen, 
ibid.,  1887,  575). 

An  unstable  oil,  probably  the  unsaturated  ether  OMe*  CPhICHBz, 
has  been  isolated  as  an  intermediate  product ;  on  treatment  with 
dilute  acids,  it  yields  dibenzoylmethane. 

Anisylideneacetophenone  crystallises  in  fine,  yellow  needles  melting 
at  77 — 78°  ;  its  dibromide  crystallises  in  white  prisms  melting  at 
140 — 141°,  and  on  treatment  with  sodium  methoxide  yields  anisoyl- 
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benzoylmethane ,  C16H1403,  crystallising  in  plates  and  melting  at 
131 — 132°.  Bromine  converts  the  diketone  into  a  bromine  derivative 


melting  at  127 — 128°. 


J.  J.  S. 


a-Oximinoketones  and  Quinoneoximes  as  Pseudo-acids.  By 
R.  C.  Farmer  and  Arthur  Hantzsch  (Ber.,  1899,  32,  3101 — 3109). — 
The  criteria  enumerated  in  this  vol.,  i,  95,  are  applied  to  the  cases  in 
question.  Isonitrosoacetone,  NOHICH’CMeO,  is  neutral  to  litmus,  is 
not  appreciably  dissociated,  and  does  not  form  a  compound  with  dry 
ammonia.  But  the  sodium  salt  exhibits  on  dilution  an  increase  of 


conductivity,  A1024_32,  only  a  little  greater  than  in  the  case  of  salts  of 
strong  acids,  and  it  is  only  slightly  hydrolysed  in  aqueous  solution. 
Consequently,  isonitrosoacetone  is  a  pseudo-acid,  and  its  sodium  salt  has 


a  different  constitution,  either  NO'CHICMe'ONa,  CMe^^^^K’ONa, 


or  ONa-CMe<^J^^N. 


Quinonemonoxime,  N0H!C6H4!0,  does  not  unite  with  ammonia  in 
benzene,  and  very  slowly  in  ethereal,  solutions  ;  but  its  sodium  salt 
exhibits  the  normal  increase  of  conductivity  on  dilution,  A1024_32;  it 
must  therefore  be  the  salt  of  a  comparatively  strong  acid,  and  hence 
quinoneoxime  is  a  pseudo-acid.  Quinoneoxime,  in  aqueous  solu¬ 
tion,  has  a  decided  acid  reaction  and  a  moderately  large  dissociation 
constant,  and  its  very  dilute  solution  has  the  same  (greenish-yellow) 
colour  as  equivalent  solutions  of  the  red  sodium  (with  24HsO)  and 
green  potassium  salts  (with  1H20) ;  hence  the  oxime  itself  undergoes 
a  partial  transformation  in  aqueous  solution  and  the  case  is  one  of 
4  ionisation  isomerism.7  Quinonedioxime,  on  the  other  hand,  has  no 
appreciable  conductivity,  and  its  sodium  salt  is  a  true  oxime  salt,  for 
it  is  largely  hydrolysed  in  aqueous  solution,  as  the  abnormally  large 


increase  in  conductivity  on  dilution,  A1024_32,  shows  ;  indeed,  the 
solution  gradually  deposits  an  anhydride ,  ^C6H4<^^>cA  ,  a  bright- 


red,  amorphous,  very  stable  substance.  o-Toluquinoneoxime  resembles 
its  lower  homologue,  and  “  nitroso-orcinol 77  forms  a  very  strongly  acid 
solution.  0.  F.  B. 


Space  Isomerism  of  the  Ethers  of  Toluquinoneoxime.  By 
W.  Conger  Morgan  (Amer.  Chem.  J.,  1899,  22,  402 — 407). — The 
benzoyl  derivative  of  toluquinone-m-oxime  melting  at  139°  (Bridge 
and  Morgan,  Abstr.,  1899,  i,  130)  is  completely  converted  into  the 
stereoisomeride  melting  at  193°  by  heating  with  alcohol  in  a  sealed 
tube  for  3  hours  at  120°  ;  the  latter,  under  similar  conditions,  is  not 
changed,  but  on  raising  the  temperature  to  150°,  is  completely  decom¬ 
posed.  Caustic  alkalis  hydrolyse  the  compound  of  lower  melting  point 
to  the  corresponding  oxime,  which,  however,  on  treatment  with  benzoyl 
chloride,  yields  kthe  modification  of  higher  melting  point  exclusively  ; 
the  latter  appears  from  these  experiments  to  be  the  more  stable  form. 

The  phenomena  described  by  Bridge  and  Morgan  have  been  repro¬ 
duced  completely  in  the  ethers  formed  by  the  interaction  of  acid 
chlorides  with  the  sodium  salt  of  the  oxime  prepared  by  the  action  of 
amyl  nitrite  on  the  sodium  salt  of  o-cresol ;  since  there  is  no 
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possibility  of  a  nitro-compound  being  formed  under  these  conditions, 
although  this  is  not  precluded  in  the  action  of  nitrous  acid  on  the 
cresols,  the  lower  melting  stereoisomerides  cannot  be  considered  as 
merely  the  higher  melting  compounds  rendered  impure  by  such  ad¬ 
mixture. 

The  benzoate ,  C14H10O3NBr,  of  bromotoluquinone-o-oxime,  prepared 
by  boiling  the  corresponding  dibromide,  C14Hu03NBr2  (Bridge  and 
Morgan,  loc.  cit .),  with  75  per  cent,  alcohol,  forms  yellow  crystals  and 
melts  at  184°.  The  dichloride ,  C14HU03NC12,  of  toluquinone-o-oxime 
benzoate  crystallises  from  glacial  acetic  acid  in  short,  thick,  colourless 
prisms  and  melts  at  149° ;  when  boiled  with  dilute  alcohol,  it  loses 
hydrogen  chloride  and  yields  chlorotoluquinone-o-oxime  benzoate , 
C14H10O3NCl,  which  forms  yellow  crystals  and  melts  and  decomposes 
at  185 — 193°.  All  these  compounds  appear  to  exist  in  one  form  only. 

W.  A.  D. 

Isomerism  in  the  Menthol  Series.  By  Iwan  L.  Kondakoff 
and  Eugen  Lutschinin  (J.  pr.  Chem .,  1899,  [ii],  60,  257 — 279). — 
Menthyl  iodide,  prepared  by  the  action  of  hydriodic  acid  on  either 
menthol  or  menthomenthene,  boils  at  124 — 426°  under  a  pressure  of 
18  mm.,  and  has  a  sp.  gr.  1*3836  at  0°  and  1*3155  at  16*5°.  It  acts 
very  rapidly  on  moist  silver  oxide,  yielding  tertiary  menthomenthol ; 
the  passage  from  secondary  menthol  to  tertiary  menthomenthol  is 
closely  analogous  to  that  from  methylisopropylcarbinol  to  dimethyl- 
ethylcarbinol. 

Dihydrocarvone,  prepared  by  oxidising  the  dihydrocarveol  from 
Z-carvone,  boils  at  221 — 224°,  has  a  sp.  gr.  0'9308  at  16°,  a  refrac¬ 
tive  index  1*47243,  the  molecular  refraction  being  45*78;  its 
specific  rotation  is  [a]D  +17c  27*5'.  The  constants  obtained  for  the 
product  from  cZ-carvone  were  as  follows:  boiling  point,  221 — 222°; 
sp.  gr.  0*9269  at  22°,  refractive  index  nD  =1*46998,  molecular 
refraction  45*80,  and  specific  rotatory  power  [a]D  —19°  3*5'.  This 
dihydrocarvone  is  readily  reduced  by  sodium  and  alcohol  to  pure 
dihydrocarvol  boiling  at  224 — 225°,  and  is  readily  converted  into 
carvenone  by  Kondakoff  and  Gorbunoff’s  method  (Abstr.,  1898,  i, 
145) ;  the  latter  substance  boils  for  the  most  part  at  231 — 233°  under 
763  mm.,  and  at  101 — 103°  under  10  mm.  pressure,  but  invariably 
leaves  a  residue  which  boils  at  233 — 240°. 

Klages’  observation  that  carvenone  may  be  obtained  by  treating 
dihydrocarvone  with  formic  acid  (Abstr.,  1899,  i,  624)  is  the  natural 
outcome  of  the  work  of  Kondakoff  and  Gorbunoff ;  it  is  not  necessary, 
however,  to  use  anhydrous  formic  acid  or  to  prolong  the  action ;  the 
product  obtained  by  this  method  boils  at  232°  under  759  mm.  pressure, 
and  not  at  232 — 235°  as  stated  by  Klages. 

Carvomenthol,  obtained  by  reducing  carvenone  by  Wallach’s  pro¬ 
cess  (Abstr.,  1894,  i,  44),  boils  at  220 — 221°  under  762  mm.  pressure, 
but  contains  a  fraction  boiling  at  240°  ;  it  has  a  sp.  gr.  0*9070  at  20*2° ; 
its  refractive  index  is  1*4672,  its  molecular  refraction  being  47*49. 
The  foregoing  carvomenthol  was  purified  by  conversion  into  tetra- 
hydrocarvone  as  recommended  by  Wallach,  but  much  loss  is  ex¬ 
perienced  in  this  process.  The  substance  now  boiled  at  222°,  had  a 
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sp.  gr.  0*9010  at  23°,  a  refractive  index  nD  1*4696,  and  a  molecular 
refraction  47*58. 

Carvomenthol,  prepared  from  specimens  of  active  carone,  varies 
considerably  in  optical  activity,  as  do  the  derivatives  prepared 
from  it. 

Carvomenthyl  acetate ,  C10H19OAc,  boils  at  235 — 238°  under  761  mm. 
pressure,  and  at  105 — 107°  under  11  mm.;  it  is  a  colourless,  fairly 
mobile  liquid  having  a  faint  odour  of  cherries ;  it  has  a  sp.  gr.  0*9280 
at  22°/ 4°,  a  refractive  index  nD  1*45079,  a  molecular  refraction  57*42, 
its  specific  rotation  being  [a]D  +  4°7'. 

Carvomenthyl  chloride ,  C10H19C1,  is  colourless  and  has  an  odour 
resembling  menthyl  chloride;  it  boils  at  90 — 95°  under  15  mm. 
pressure,  and  at  82 — 85°  under  11  mm.,  is  optically  inactive,  has  a 
sp.  gr.  0*9450  at  21°/ 4°,  and  refractive  index  nD  1*46534  at  21°,  the 
molecular  refraction  being  50*48.  The  bromide ,  C10H19Br,  is  colour¬ 
less,  boils  at  95 — 99°  under  10  mm.  pressure,  has  a  sp.  gr.  1*1870  at 
21°,  a  refractive  index  7iD  1*49060  at  21°/21°,  and  a  molecular  refrac¬ 
tion  53*39. 

Oarvomenthene,  prepared  by  heating  carvomenthyl  chloride  or 
bromide  with  alcoholic  potash,  is  divisible  in  two  portions  by  fractional 
distillation,  about  90  per  cent,  of  the  whole  distilling  at  172 — 174*5°, 
and  the  rest  at  174*5 — 178°.  It  is  a  colourless,  mobile  liquid  having 
an  odour  of  menthene,  is  altered  by  exposure  to  air,  and  reacts  readily 
with  permanganate  and  with  bromine. 

The  portion  of  the  carvomenthene  of  lower  boiling  point  has  a  sp.  gr. 
0*8230  at  16*5°/4°,  a  refractive  index  1*45979,  molecular  refraction 
45*68,  and  a  specific  rotation  [a]D  —  2°4\  The  fraction  of  higher  boiling 
point  had  a  sp.  gr.  of  1*8230  at  19°/4°,  a  refractive  index  nD  1*46108,  a 
molecular  refraction  45*89,  and  a  specific  rotatory  power  [a]D  —  1°28  . 

Carvomenthene  hydrochloride  boils  at  90 — 98°  under  18  mm.,  and  at 
89 — 95°  under  16  mm.  pressure  ;  it  has  a  sp.  gr.  0*9390  at  19°/ 4°,  a  re¬ 
fractive  index  %>  1*464941,  the  molecular  refraction  being50*95,  whilst 
its  specific  rotatory  power  is  [a]D  -  1°22'.  Its  properties  are  thus 
identical  with  those  of  carvomenthyl  chloride,  with  the  exception  of 
the  rotatory  power. 

Baeyer  has  shown  (Abstr.,  1893,  i,  722)  that  carvomenthene  combines 
with  hydrogen  bromide  or  iodide  in  the  cold,  yielding  tertiary  halogen 
derivatives,  convertible  through  the  intermediary  of  the  corresponding 
acetates  into  a  mixture  of  carvomenthene  and  tertiary  carvomenthol. 
The  authors  have  prepared  the  bromo-compound  by  heating  the  hydro¬ 
carbon  with  strong  hydrobromic  acid  at  160 — 170°;  it  boils  at  92 — 98° 
under  10  mm.  pressure,  has  a  sp.  gr.  1*1620  at  20*5o/4o,  a  refractive  in¬ 
dex  wD  1*48822  at  20*5°,  and  a  molecular  refraction  54*27  ;  it  is  opti¬ 
cally  inactive.  Its  properties  are  almost  identical  with  those  of  carvo¬ 
menthyl  bromide,  but  it  is  highly  probable  that  it  consists  of  a  mix¬ 
ture  of  the  secondary  and  tertiary  bromo-compounds,  derived  from  two 
isomeric  carvomenthenes  in  the  parent  hydrocarbon.  The  carvo¬ 
menthene  regenerated  from  the  hydrobromide  boiled  at  172 — 175°, 
had  a  sp.  gr.  0*8230  at  20°/4°,  a  refractive  index  nD  1*45959,  a  mole¬ 
cular  refraction  45*69,  and  a  specific  rotatory  power  [a]D  -  0°23'. 

Carvomenthyl  chloride  or  bromide,  on  treatment  with  moist  silver 
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oxide,  affords  tertiary  carvomenthol  and  a  small  quantity  of  a  sub¬ 
stance,  O10H22O3,  which  crystallises  in  slender  needles  and  melts  at 
101 — 102°. 

It  is  not  improbable  that  the  behaviour  of  menthomenthol  and 
carvomenthol  illustrates  a  general  law  whereby  hydro-aromatic  alcohols 
containing  the  group  •CHR'CH(OH)*  are  converted  by  halogen 
hydrides  into  tertiary  halogen  derivatives.  The  behaviour  of  fenchyl 
alcohol  in  this  respect  is  being  investigated.  A.  L. 

Solubility  of  Camphor  in  Hydrochloric  Acid.  By  Al.  J. 
Zaharia  ( Chem .  Centr .,  1899,  ii,  308;  from  Bui.  soc .  Sci.  Bucuresci , 
1899,  8,  53 — 61). — Camphor  is  rather  soluble  in  water  and  the 
aqueous  solution  becomes  turbid  on  addition  of  sodium  carbonate  or 
sodium  chloride  solution.  Camphor  is  very  soluble  in  concentrated 
hydrochloric  acid,  and  the  more  concentrated  the  acid  and  the  lower 
the  temperature  the  greater  the  quantity  dissolved.  On  account  of 
the  volatility  of  camphor,  the  amount  dissolved  could  not  be  determined* 
A  saturated  solution  containing  35*74  per  cent,  of  hydrochloric  acid 
has  a  sp.  gr.  1*1405.  The  acid  solution  of  pure  camphor  is  orange- 
yellow,  and  of  impure  camphor  reddish-yellow,  changing  gradually  to 
deep-red.  Any  excess  of  camphor  is  coloured  light  brown  and  may  be 
dissolved  with  the  exception  of  a  small  resinous  residue  by  adding 
more  hydrochloric  acid.  When  a  few  drops  of  nitric  acid  are  added 
to  the  hydrochloric  acid  solution,  an  oil  separates  which,  when  distilled 
or  treated  with  water,  again  forms  camphor.  By  electrolysing  the 
hydrochloric  acid  solution,  hydrogen  is  liberated  at  the  cathode  and  a 
liquid  is  quickly  formed  at  the  anode,  which  by  exposure  to  the  air  or 
treatment  with  water  regenerates  camphor.  The  amount  of  camphor  in 
solution  could  not  be  determined  polarimetrically,  for  the  rotatory 
power  depends  on  the  quantity  of  hydrochloric  acid  present.  When 
chlorine  is  passed  into  a  hydrochloric  acid  solution  of  camphor,  an  oil 
is  very  slowly  formed. 

Camphor  appears  to  behave  towards  hydriodic  acid  in  a  similar 
way.  E.  W.  W. 

Nitroso-derivatives  of  Caryophyllene  and  Cadinene  and 
their  bearing  on  the  Characterisation  and  Classification  of  the 
Sesquiterpenes.  By  Oswald  Schreiner  and  Edward  Kremers 
( Pharrn .  Archives ,  1899,  2,  273 — 300.  Compare  Abstr.,  1899,  i,  619). 
— A  pure  specimen  of  caryophyllene,  boiled  at  136 — 137°  under 
20  mm.  pressure,  had  a  sp.  gr.  0*90301  at  20°/20°,  index  of  refrac¬ 
tion  nD  1*49976  at  20°,  and  specific  rotatory  power  [a]D  —  8  959  at 
20°.  The  nitrosite  is  not  polymerised,  but  has  the  simple  formula 
C15H2403172,  as  shown  by  cryoscopic  determinations  in  benzene  solu¬ 
tion  ;  it  has  a  specific  rotatory  power  [a]D  of  about  -f  103  in  1*6  per 
cent,  benzene  solution,  and,  with  benzylamine,  it  yields  a  product  which 
melts  at  167°.  When  exposed  to  sunlight  in  absolute  alcoholic  solution, 
it  is  transformed  into  a  colourless  (a)  isomeride  with  the  same  mole¬ 
cular  weight;  this  melts  at  113 — 114°,  is  soluble  in  alcohol  and 
benzene,  and  has  no  appreciable  optical  activity.  When  the  nitrosite  is 
exposed  to  sunlight  in  benzene  solution,  another  colourless  (ft)  substance 
is  formed,  which  melts  at  146 — 148°,  and  is  insoluble  in  benzene  or 
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alcohol ;  the  yellow-orange  rays  are  most  active  in  effecting  this  change. 
The  nitrosochloride  can  be  obtained  crystalline  by  mixing  caryophyl- 
lene,  alcohol,  ethyl  acetate,  and  ethyl  nitrite,  cooling  in  a  freezing 
mixture,  adding  saturated  alcoholic  hydrogen  chloride,  leaving  the 
whole  in  the  cold  for  an  hour,  and  then  exposing  it  to  sunlight ;  it 
melts  and  decomposes  at  158°,  and  has  the  bimolecular  formula 
(C15H240NC1)2  ;  with  benzylamine,  it  forms  two  derivatives,  a  and  (3, 
melting  at  167°  and  128°  respectively;  the  former  is  the  less  soluble 
in  alcohol.  The  nitrosate  is  also  bimolecular;  with  benzylamine,  it 
yields  a  product,  melting  at  128°,  identical  with  the  /^-product  obtained 
from  the  nitrosochloride.  The  hydrochloride  of  caryophyllene  can  be 
obtained  crystalline  by  saturating  an  ethereal  solution  of  the  sesqui* 
terpene  with  hydrogen  chloride,  and  exposing  the  solution  to  intense 
cold  ;  it  melts  at  69 — 70°. 

When  cadinene  is  mixed  with  glacial  acetic  acid,  cooled  with  a 
freezing  mixture,  ethyl  nitrate  added,  the  mixture  treated  with 
strong  nitric  and  glacial  acetic  acids,  and  diluted  with  alcohol, 
cadinene  nitrosate ,  melting  and  decomposing  at  105 — 110°,  is  precipit¬ 
ated.  When  a  saturated  solution  of  hydrogen  chloride  in  glacial 
acetic  acid  is  added,  instead  of  the  nitric  and  acetic  acids,  a 
nitrosochloride ,  melting  and  decomposing  at  93 — 94°,  is  obtained. 

C.  F.  B. 

Oil  and  Terpenes  from  Aralia  N udicaulis.  By  W illiam  C.  Alpers 
{Chem.  Centr.,  1899,  ii,  623  ;  from  Amer.  J.  Pharm .,  71,  370 — 378). — 
The  fresh  root  of  Aralia  nudicaulis  contains  40 — -60  per  cent,  of  water, 
and  the  dry  drug  yields  on  an  average  5*53  per  cent,  of  ash,  which 
contains  about  1*38  per  cent,  of  sodium  and  potassium  chlorides  and 
sulphates.  The  dark  red,  fatty  oil,  obtained  by  extraction,  has  a  sp. 
gr.  0*921  at  20°,  is  soluble  in  light  petroleum,  benzene,  ether,  or 
chloroform,  slightly  so  in  absolute  alcohol,  and  insoluble  in  water  ;  it 
solidifies  at  3°,  has  acid  number  7*3,  saponification  number  192,  iodine 
number  106,  and  molecular  weight  of  about  900  ;  it  consists  chiefly  of 
triolein.  About  0T2  per  cent,  of  an  oil  is  obtained  by  distilling 
finely  powdered  aralia  with  steam  ;  it  has  a  pleasant,  aromatic  odour, 
and  is  composed  mainly  of  a  sesquiterpene,  araliene ,  015H14,  which  boils 
at  270°,  has  a  sp.  gr.  0*9086  at  20°,  a  specific  rotatory  power 
[a]D  ~  7  to  —  8°,  and  a  refractive  index  ?iD  1*49936.  It  combines  with 
hydrogen  chloride  to  form  an  oily  hydrochloride,  but  does  not  yield 
a  solid  bromide  by  the  action  of  bromine.  With  a  solution  of  hydro¬ 
gen  chloride  in  glacial  acetic  acid,  it  forms  a  bluish  compound.  The 
ethereal  oil  also  contains  a  small  quantity  of  a  sesquiterpene  alcohol, 
and  a  little  azulin,  Ol6H260,  which  boils  at  about  300°. 

E.  W.  W. 

Liquorice  Oil.  By  Heinrich  Haensel  {Chem.  Centr.,  1899,  ii, 
624  ;  from  Pharm.  Centr.-H .,  40,  533). — By  distilling  Spanish  liquorice 
root  ( Glycyrrhiza  glabra ),  0*03  per  cent,  of  an  ethereal  oil  is  obtained  ; 
the  JEtussian  roots  yield  0*035  per  cent.  These  oils  have  a  feeble  acid 
reaction,  which  is  possibly  due  to  glycyrrhizic  acid,  but  their  composition 
is  not  identical,  for  whilst  the  Russian  oil  is  dextrorotatory,  the 
Spanish  is  lsevorotatory.  E.  W.  W, 
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Ethereal  Oil  of  Poplar  Buds.  By  Fritz  Fighter  and  E.  Katz 
( Ber .,  1899,  32,  3183 — 3185). — The  principal  fraction  obtained  by 
distilling  oil  of  poplar  buds  under  diminished  pressure  is  a  terpene 
boiling  at  132—137°  under  13  mm.  pressure,  and  at  263 — 269°  under 
ordinary  pressure;  it  has  a  sp.  gr.  0*8926  at  15°/4°,  and  a  specific 
rotatory  power  10°48'  at  22°  ;  its  vapour  density  corresponds  with 
that  of  a  sesquiterpene,  C15H24. 

The  nitrosochloride ,  C15H24*K0C1,  obtained  from  the  sesquiterpene 
and  amyl  or  ethyl  nitrite,  and  hydrochloric  acid,  separates  as  a  crys¬ 
talline  powder  from  its  solution  in  benzene  or  chloroform  on  the 
addition  of  methyl  alcohol ;  it  melts  indefinitely,  the  range  of  tem¬ 
perature  being  164 — 170°. 

The  nitrolpiperidine  from  the  preceding  compound  and  piperidine 
crystallises  from  alcohol  and  melts  at  151 — 152°;  the  nitrolbenzyl- 
amine  crystallises  from  alcohol  in  needles  and  melts  at  132 — 133°  ;  the 
chlorides  of  these  substances  have  the  composition  C15H24ON*  C5NH10  + 
HC1  and  C15H24ON*NH>  CH2Ph  +  HC1  respectively. 

The  nitroso-  or  isonitroso-sesquiterpene ,  Cl5H22!NOH,  is  obtained  as 
an  oil  on  treating  the  nitrosochloride  with  sodium  ethoxide  ;  on  re¬ 
duction,  this  substance  yields  an  aminosesquiterpene. 

The  nitrosite ,  produced  by  the  action  of  nitrous  acid  on  the  sesqui¬ 
terpene,  separates  at  first  in  blue  needles  melting  at  127°;  after 
crystallisation  from  alcohol,  it  becomes  colourless  and  melts  at  172°. 

The  nitrosate  from  the  sesquiterpene,  amyl  nitrite,  and  nitric  acid, 
crystallises  from  benzene  and  melts  at  162 — 163°.  The  sesquiterpene 
does  not  yield  crystalline  additive  compounds  with  bromine,  hydrogen 
bromide,  or  hydrogen  chloride,  neither  does  it  combine  with  elements 
of  water  (Wallach,  Abstr.,  1893,  101).  The  properties  of  the  sesqui¬ 
terpene  of  poplar  buds  and  its  derivatives  resemble  those  of  the 
humulene  in  oil  of  hops  (Chapman,  Trans.,  1895,  67,  57  and  780). 
On  the  other  hand,  the  sesquiterpene,  although  it  may  contain  humu¬ 
lene,  cannot  consist  wholly  of  this  hydrocarbon,  for  the  former  is 
optically  active  whilst  the  latter  is  inactive. 

The  higher  fractions  of  poplar  oil  contain  a  mixture  of  paraffins, 
“  stearoptenes,”  consisting  of  the  hydrocarbon  C24H50  and  its  higher 
homologues  ;  the  total  amount  of  paraffin  in  the  oil  is  only  per  cent. 

G.  T.  M. 

Glucosides  and  Enzymes  contained  in  the  Root  of  some 
Spirseas.  By  Martinus  W.  Beyerinck  ( Chem .  Centr .,  1899,  ii,  259  ; 
from  Centr.  Baht.  Parasitenh .,  [ii],  5,  425 — 429). — The  roots, 
rhizomes,  and  lower  portions  of  Spiraea  ulmariay  S.  filipendulay  and 
S.  palmata  contain  a  glucoside,  gaultherin,  and  an  enzyme,  gaultherase, 
and  by  the  interaction  of  these  compounds  methyl  salicylate  is 
formed.  The  elder  portions  of  the  roots  and  rhizomes  of  S.  Jcamschatica 
also  contain  a  second  glucoside,  spirsein,  which  is  decomposed  by 
gaultherase,  forming  salicylaldehyde.  Gaultherin  is  prepared  from 
the  root  nodules  of  S.  Jilipendula  by  treating  with  boiling  alcohol  or 
boiling  water,  which  dissolves  the  glucoside,  but  decomposes  the 
enzyme.  The  glucoside  could  not  be  obtained  in  a  crystalline  form. 
Gaultherase,  prepared  from  the  same  root  by  allowing  the  enzyme  to 
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act  on  the  glucoside  and  then  extracting  with  alcohol,  is  soluble  in 
water.  It  is  not  identical  with  emulsin,  since  it  does  not  act  on 
salicin  or  amygdalin,  and  gaultherin  is  not  attacked  by  emulsin.  By 
distilling  the  decomposition  products  formed  in  the  production  of 
gaultherase  in  steam,  gaultheria  oil  is  obtained.  Hydrocyanic  acid 
could  nob  be  detected  in  the  products  of  the  decomposition  of 
gaultherin  or  of  spirsein. 

The  presence  of  even  0T  per  cent,  of  gaultheria  oil  prevents  the 
growth  of  mould.  The  odoriferous  substances  contained  in  plants 
may  serve  to  protect  them  from  insects.  The  merest  traces  of 
Capuchin  oil  are  sufficient  to  prevent  the  growth  of  Saccharomyces 
mycoderma ,  but  this  oil  has  very  much  less  effect  on  the  lactic  acid 
ferment  or  on  acetic  acid  bacteria.  This  preventive  action  may  be 
due  to  the  presence  of  a  hydroxybenzylthiocarbimide.  E.  W.  W. 

Derride  and  Pachyrhizide  :  Indian  Fish  Poisons.  By  H.  E. 

Th.  van  Sillevoldt  (Ckem.  Centr .,  1899,  ii,  588 — 589  ;  from  Ned.  Tijd. 
Pharm.,  11,  246 — 256;  and  Arch.  Pkarm .,  1899,  237,  595). — The 
stupefying  fish  poisons  occur  mainly  in  plants  of  the  family  of 
Papilionacece .  Derride,  C33H30Ol0,  prepared  from  the  root  of  Derris 
elliptica,  Benth.,  by  treating  with  water,  extracting  with  alcohol, 
evaporating,  and  treating  the  residue  with  ether,  is  a  pale  yellow 
substance,  melts  at  73°,  and  is  easily  soluble  in  the  usual  organic 
solvents,  slightly  so  in  light  petroleum,  and  insoluble  in  water. 
The  alcoholic  solution  has  a  faintly  acid  reaction.  Derride  is  dis¬ 
solved  by  sulphuric  acid,  forming  a  brownish-violet  solution,  from 
which  it  is  reprecipitated  by  water,  and  it  appears  to  combine  with 
phenylhydrazine.  By  boiling  with  an  alcoholic  solution  of  hydrogen 
chloride,  it  forms  an  anhydro-derivative,  C33H2809,  wh:ch  is  also 
present  in  crude  derride,  and  is  not  dissolved  by  ether.  This  com¬ 
pound  forms  small  needles,  melts  at  214°,  and  when  treated  with 
hydriodic  acid  forms  a  compound,  C30H19O6(OH)3,  which  melts  at  240°. 

The  preparation  of  pachyrhizide,  C30H24O10,  from  the  seeds  of 
Pachyrhizus  angulatus,  Rich.,  is  similar  to  that  of  derride.  Pachy¬ 
rhizide  melts  at  81°,  and  closely  resembles  derride.  A  compound, 
Co9Ho009,  which  is  insoluble  in  ether  and  melts  at  196°  is  also  con¬ 
tained  in  the  seeds.  The  anhydro-derivative  of  pachyrhizide, 
C30Ho2O9,  obtained  by  warming  it  with  an  alcoholic  solution  of 
hydrogen  chloride,  is  a  crystalline  substance,  melts  at  182°,  combines 
with  phenylhydrazine,  and  contains  two  methoxy-groups. 

Derride  and  pachyrhizide  appear  to  belong  to  the  same  homologous 
series  as  Pfaff’s  timboin  (Abstr.,  1891,  938),  for  which  the  formula 
C34H32Oio  may  be  calculated  from  his  analyses.  E.  W.  W. 

Chlorophyll.  By  G.  Bode  ( J. pr.  Chem .,  1899,  [ii],  60,  385 — 396). 
—A  reply  to  Marchlewski  (Abstr.,  1899,  i,  381). 

Phylloxanthin.  By  G.  Bode  {Chem.  Centr.,  1899,  ii,  529  ;  from 
Bot.  Centr.,  20,  227 — 239). — A  continuation  of  the  controversy 
with  Marchlewski  (Abstr.,  1899,  i,  381).  The  alcoholic  plant  extract 
which  contains  chlorophyll  combined  with  a  lecithin  is  named  crude 
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chlorophyll  solution.  By  the  action  of  weak  acids,  this  compound 
undergoes  an  intramolecular  change,  being  converted  into  the  crystal¬ 
line,  olive-green  chlorophyllan,  and  by  the  action  of  alkalis  or  of  strong 
acids  is  decomposed  into  the  lecithin  constituents  and  alkali  or  acid 
compounds  of  chlorophyll ;  the  latter  (Marchlewski’s  alkachlorophyll 
and  phyllocyanin)  are  decomposed  by  water.  The  chlorophyll  com¬ 
pounds  have  different  colours,  according  to  the  nature  of  the  solvent 
and  the  concentration,  which  determine  whether  the  compound  remains 
undecomposed  or  is  resolved  into  ions  (compare  Ostwald  and  J.  Wagner; 
Deussen).  Marchlewski’s  phylloxanthin  is  impure  chlorophyllan  and, 
like  phyllotaonin,  not  really  a  chlorophyll  derivative,  whilst  phyllo- 
porphyrin  is  a  product  formed  from  chlorophyll  by  an  intramolecular 
change.  E.  W.  W. 

Furfuraldehyde  from  Beetroot  and  Molasses.  By  Karl 
Andrlik  ( Chem .  Centr 1899,  ii,  460  ;  from  Zeit.  Zuck.-Ind.  Bbhm.y 
23,  551 — 559). — The  colour  of  the  furfuraldehyde-phloroglucide 

obtained  from  molasses  is  not  the  same  as  that  of  the  pure  compound. 
In  an  experiment  in  which  large  quantities  were  employed,  about 
7  per  cent,  of  a  substance  which  appeared  to  be  methylfurfuraldehyde 
was  found  in  the  portion  which  distilled  at  162 — 168°.  E.  W.  W. 

Constitution  of  Arginine.  By  Ernst  Schulze  and  Ernst  Winter- 
stein  ( Ber .,  1899,  32,  3191 — 3194.  Compare  Abstr.,  1898,  i,  281  ; 
1899,  i,  107). — The  formula  previously  proposed  by  the  authors  for 
arginine  is  confirmed  by  the  fact  that  this  substance  is  formed  when 
ornithine  is  treated  in  the  cold  with  cyanamide.  Ornithine  itself  is 
probably  aS-diaminovaleric  acid,  since  the  distillation  of  its  hydro¬ 
chloride  yields  a  small  amount  of  a  substance  which  gives  the  re¬ 
actions  of  pyrrolidine,  but  has  not  yet  been  analysed.  A.  H. 

Benzoyl  Compounds  of  Hexon  Bases.  By  D.  Lawroff  (Zeit, 
physiol.  Chem .,  1899,  28,  585 — 586). — A  method  is  described  of 
isolating  the  hexon  bases  by  the  use  of  benzoyl  chloride  and  subse¬ 
quent  extraction  with  various  solvents  such  as  light  petroleum. 

W.  D.  H. 

An  Alkaloid  contained  in  the  Bark  of  the  Pomegranate. 
By  Antonio  Piccinini  (Gazzetta,  1899,  29,  ii,  311 — 318). — From  the 
light  petroleum  mother  liquors  obtained  in  the  preparation  of  methyl- 
granatonine  from  the  pomegranate  root,  an  oily  substance  may  be 
separated  from  which  the  author  has  isolated  a  base  of  the  composition 
CgH^OiSr.  On  decomposing  the  picrate  by  means  of  potassium  carbon¬ 
ate,  it  is  obtained  as  a  colourless  oil  which  has  a  very  faint  basic  odour 
and  boils  at  114 — 117°  under  26  mm.  pressure.  It  is  soluble  in  water 
in  all  proportions,  giving  a  strongly  alkaline  solution.  The  picrate , 
C15H20OsN4,  forms  a  crystalline  powder  melting  at  152 — 153°  and 
soluble  in  boiling  alcohol.  The  aurichloride ,  09Hl70K,HAuC]4, 
separates  from  dilute  hydrochloric  acid  in  orange-yellow  rosettes  and 
melts  at  115 — 117°.  The  hydrochloride  is  a  viscous  mass  soluble  in 
water. 

Tiie  base  forms  a  semicarbazone ,  C1QH20ON4,  which  separates  from 
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water  in  large,  colourless,  lustrous  crystals  which  melt  at  169°  and 
dissolve  in  alcohol,  but  are  insoluble  in  ether.  The  hydrochloride , 
C10H20ON4,HC1,  crystallises  from  dilute  alcohol  in  slender,  colour¬ 
less  needles  which  melt  with  decomposition  and  evolution  of  gas  at 
208°  and  are  very  soluble  in  water  but  insoluble  in  absolute  alcohol ; 
the  aqueous  solution  of  the  hydrochloride  gives  a  yellow,  oily  precipi¬ 
tate  with  a  solution  of  gold  chloride.  T.  H.  P. 

Abnormal  Aurichlorides  of  Organic  Bases.  By  Gottfried 
Fenner  and  Julius  Tafel  (Ber.,  1899,  32,  3220 — 3228.  Compare 
Abstr.,  1898,  i,  446). — The  normal  aurichloride  of  piperidine  is  always 
formed  when  auric  chloride  acts  on  piperidine  hydrochloride  in 
aqueous  solution,  and  is  also  produced  by  the  action  of  water  on  the 
abnormal  salt.  The  latter  is  formed  when  piperidine  hydrochloride 
and  auric  chloride  are  brought  together  in  alcoholic  solution,  or  when 
the  normal  salt  is  treated  in  alcoholic  solution  with  hydrogen  chloride 
or  piperidine  hydrochloride.  It  appears  to  dissociate  when  heated, 
either  alone  or  in  alcoholic  solution,  into  the  normal  salt  and  piperidine 
hydrochloride.  Abnormal  isopropylamine  aurichloride ,  (C3H10U)2  AuC15, 
is  prepared  in  a  similar  manner  to  the  piperidine  compound,  and  is 
a  golden-yellow,  microcrystalline  powder  melting  at  159°  ;  water 
decomposes  it  with  formation  of  the  normal  salt.  Abnormal  1-methyl 
piperidine  aurichloride ,  (C6H14H)2AuC15,  melts  between  80  and  88°  and 
yields  the  normal  salt  when  treated  with  water.  In  aqueous  solution, 
2  :  5-dimethylpyrrolidine  yields  an  oily  normal  aurichloride,  but  in 
alcoholic  solution  an  abnormal  aurichloride ,  which  crystallises  in  yellow 
plates  melting  at  102 — 104°.  Abnormal  quinoline  aurichloride  melts  at 
180°  and  decomposes  at  260°. 

Methylamine,  coniine,  aniline,  and  pyridine  do  not  appear  to  yield 
abnormal  salts.  A.  H. 


Synthesis  of  Glutaric  and  Trimethylene  Derivatives.  By 
Ictlio  Guareschi  and  Ernesto  Grande  ( Ohem .  Centr .,  1899,  ii, 
439 — 440;  from  Atti.  Real  Accad.  Torino ,  34.  Compare  ibid., 
33). — 3  :  5-DicyanoA-methylA~ethyltrimethylenedicarbonimide  (dicyano- 

COCfCN) 

homocar onimide),  NH<C^^^|g-^^CMeEt,  prepared  from  the  dj- 


bromide,  NH^Q^Qg^Q^^CMeEt,  by  heating  at  110°  for  a 

short  time,  crystallises  in  hard,  lustrous,  rhombic  prisms,  melts  at  210°, 
and  is  slightly  soluble  in  water.  When  heated  with  sodium  hydroxide, 
the  imide  loses  1  mol.  of  ammonia,  and  the  solution,  after  acidifying 
with  acetic  acid,  forms  a  silver  salt  when  treated  with  silver  nitrate  ; 
by  the  action  of  hydrogen  sulphide  on  this  salt,  an  acid  is  obtained 
which  is  soluble  in  water  and  melts  at  184°.  Unlike  dicyano- 
2 :  6-dioxy-4-methyl-4-ethylpiperidine,  the  dicarbonimide  does  not 
evolve  ethane  from  neutral  aqueous  solutions,  and  even  when  heated 
to  240 — 245°  gives  only  small  quantities  of  carbon  monoxide,  methane, 
and  ethane.  The  ammonium  derivative  of  3  : 5-dicyano-2  :  6-dioxy- 
k-dimethylpiperidine ,  prepared  by  the  action  of  acetone  on  ethyl 
cyanoacetate  in  presence  of  alcoholic  ammonia,  forms  a  white,  crystalline, 
easily  soluble  mass  ;  its  aqueous  solution  does  not  evolve  gas  even  if 
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left  for  several  days.  The  base,  crystallises 

in  lustrous,  colourless  leaflets,  melts  at  216 — 217°,  and  is  slightly 
soluble  in  cold  water,  more  so  in  alcohol  or  acetic  acid.  With  potass¬ 
ium  nitrite  and  sulphuric  acid,  it  gives  a  characteristic,  yellow  colora¬ 
tion,  and  when  heated  at  310 — 320°  evolves  methane.  The  silver 
derivative,  C9H802N3Ag,  forms  a  white,  crystalline  precipitate.  The 
cfo'&mno-derivative,  C9H702N3Br2,  melts  at  190 — 195°,  and  when  heated 
for  a  long  time  with  a  40  per  cent,  solution  of  acetic  acid  yields 
3  :  5-dicyano-i-dimethyltrimethylenedicarbonimide ,  C9H702N3,  which 

crystallises  in  small,  hard,  lustrous,  colourless  prisms,  melts  and  decom¬ 
poses  at  242°,  is  soluble  in  water,  alcohol,  or  acetic  acid,  and  forms  a 
silver  salt.  3  :  lo-Dicyano-l  :  ft-dioxy-kmethyl-A-hexylpiperidine,  pre¬ 
pared  by  the  action  of  methyl  hexyl  ketone  on  ethyl  cyanoacetate  in 
presence  of  alcoholic  ammonia,  crystallises  in  broad,  colourless  leaflets, 
melts  at  156 — 157°,  is  very  slightly  soluble  in  water,  and  decomposes 
in  aqueous  solutions,  forming  hexane  and  dicyanomethylglutaconimide, 
C8H502N3.  The  dibromo-  derivative,  C14Hl702N3Br2,  forms  small, 
lustrous  crystals,  melts  at  135°,  loses  its  bromine  when  heated  for 
several  hours  with  a  50  per  cent,  solution  of  acetic  acid,  forming 
3  :  5-dicyanoA-methyl-i-hexyltrimethylenedicarbonimide ,  C^IT,  702N3  ; 
this  compound  crystallises  in  nacreous  leaflets,  melts  at  154 — 155°,  and 
is  very  slightly  soluble  in  water. 

Pinacoline  does  not  react  with  ethyl  cyanoacetate  and  ammonia. 

The  following  conclusions  are  drawn  :  (1)  By  the  action  of  ethyl 
cyanoacetate  and  ammonia  on  ketones  of  the  type  CH3*  COCnH2rt+i, 
the  glutarimides  or  piperidine  derivatives, 

NH<^;gggj>CMe(C„H2}i+j), 

are  formed.  These  compounds  may  also  be  regarded  as  derivatives  of 
aa-dicyanoglutaric  acids,  CnH2n+i,CMe[CH(CN)*C02Et]2.  (2)  These 
new  saturated  compounds  form  dibromo-derivatives  from  which  tri- 

CO*C(CN) 

methylene  derivatives,  NH<^QQf^Q^^>CMe(CwH2w+i),  may  be  pre¬ 
pared.  Unlike  the  compounds  of  the  preceding  class,  these  substances, 
and  the  dibromo-derivatives  from  which  they  are  prepared,  do  not  give 
a  yellow  coloration  with  potassium  nitrite  and  sulphuric  acid. 

E,  W.  W. 


Action  of  Heat  on  Hydrogenised  Compounds.  By  Icilio 
Guareschi  and  Ernesto  Grande  ( Chem .  Centr 1899,  ii,  440;  from 
Atti  Real.  Accad.  Torino ,  34.  Compare  this  vol.,  i,  52). — (1)  Cyano- 
trimethyldihydropyridone,  C9H12ON2,  decomposes  at  320 — 330°, 
forming  mainly  methane  and  cyanodimethylpyridone,  which  melts  at 
288 — 289°.  (2)  Cyanotetramethyldihydropyridone,  Ct0H14ON2,  which 

melts  at  142 — 143*5°,  decomposes  at  320 — 330°,  forming  methane  and 
cyano-1 :  (?)-dimethylpyridone,  C9H]0ON2;  the  latter  melts  at  203 — 204°. 
3  :  5-Dicyano-2  :  6-dioxy-4-dimethylpiperidine,  and  other  compounds 
which  contain  the  group  •CH2'CMeEt*  or  the  group  *CH2*CMe2*, 
under  similar  conditions,  yield  methane  or  ethane.  (3)  Ethyl  2:4:6- 
trimethyldihydropyridinedicarboxylate,  C]4H2i042NT,  decomposes  at 
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340 — 350°, forming  carbon  dioxide,  carbon  monoxide,  methane,  ethylene, 
and  alcohol,  together  with  ethyl  2  :  6-dimethylpyridine-5-carboxylate, 
Ci0H13O2N,  and  ethyl  2  : 6-dimethylpyridinedicarboxylate.  Of  these 
two  esters,  the  former  (compare  Weiss,  Abstr.,  1886,  719)  is  a  colour¬ 
less  base  and  boils  at  255 — 257°,  and  the  latter  crystallises  in  long, 
colourless  needles,  melts  at  73°,  and  boils  at  300 — 305°.  (4)  Ethyl 

phenyldimethyldihydropyridinedicarboxylate,  C19H2304lSr,  prepared  by 
the  action  of  benzaldehyde  on  ethyl  acetoacetate  in  presence  of 
alcoholic  ammonia, forms  crystals  and  melts  at  157°.  On  dry  distillation, 
it  decomposes  into  carbon  dioxide,  ethylene,  hydrogen,  and  ethyl  phenyl- 
dimethylpyridinecarboxylate,  C16Hl702N,  which  boils  at  315 — 320°. 
Alcohol,  benzene,  carbon  monoxide,  and  ethyl  trimethylpyridinedi- 
carboxylate  are  also  formed  by  secondary  reactions.  (5)  Ethyl 
dimethyldihydropyridinedicarboxylate,  C13Hl904lSr,  prepared  by  the 
action  of  formaldehyde  on  ethyl  acetoacetate  in  presence  of  alcoholic 
ammonia,  crystallises  in  fluorescent  needles,  melts  at  183°,  and,  on  dry 
distillation  under  the  ordinary  pressure  yields  carbon  monoxide,  carbon 
dioxide,  ethylene,  ethane  (1),  ethyl  dimethylpyridinecarboxylate,  and 
ethyl  dimethylpyridinedicarboxylate.  The  last  compound  melts  at 
73°,  and  is  the  principal  product  of  the  decomposition. 

The  results  of  these  experiments  show  that  the  esters  of  dihydro¬ 
acids  decompose  on  distillation,  liberating  1  mol.  of  hydrogen,  which 
often  takes  part  in  secondary  reducing  actions,  and  that  the  carboxy- 
ethyl  group  of  the  original  compound,  or  of  the  ester  derived  from 
it,  also  decomposes,  forming  carbon  dioxide  and  ethylene. 

E.  W.  W. 

Pseudo-ammonium  Bases.  By  Arthur  Hantzsch  and  M.  Kalb 
(Ber.,  1899,  32,  3109—3131.  Compare  Abstr.,  1899,  i,  400).— 
Pseudo-bases  are  neutral  substances  isomeric  with  true  ammonium 
hydroxide  bases,  and  correspond  with  the  pseudo-acids  previously 
described  (Abstr.,  1899,  i,  399  ;  this  vol.,  i,  94,  103).  Their  existence 
may  be  discovered  (1)  by  the  phenomenon  of  gradual  neutralisation, 
when  the  conductivity  of  a  mixture  of  the  ammonium  chloride  with 
sodium  hydroxide  gradually  decreases  to  that  of  the  sodium  chloride 
produced,  as  the  true  base  changes  to  the  pseudo-base;  (2)  by  ‘abnormal 
neutralisation  phenomena,’  even  where  the  velocity  of  change  in  (1)  is 
too  great  to  be  observed,  the  neutral  ammonium  chloride  giving  a 
neutral  solution  with  an  equivalent  of  alkali,  and  the  neutral  pseudo¬ 
base  giving  a  neutral  salt  when  mixed  with  an  equivalent  of  acid ; 
(3)  by  the  reluctance  of  the  dry  pseudo-base  to  combine  with  a  dry 
acid  or  anhydride  (C02,HCN)  ;  (4)  by  the  formation  of  abnormal 
anhydrides  and  ethers. 

The  ammonium  cyanides  resemble  the  hydroxides,  and  frequently 
pass  into  joseitdo-salts  which  are  insoluble  in  water,  soluble  in  organic 
solvents,  undissociated,  and  stable  towards  acids. 

Methylpyridinium  hydroxide,  C5NH5Me(OH),  gave  /x32=^  213  and 
yu,256  =  219  at  25°;  it  is  almost  completely  dissociated  at  moderate 
dilution  and  shows  no  tendency  to  pass  into  a  pseudo-base. 

1-Methylquinolinium  1 -hydroxide,  O^KH^Me* OH,  gave  /x32  =  2  0  7'5, 
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but  is  much  less  stable  than  the  pyridine  base,  and  passes  into 
1-methyl- 1  :  2-dihydroquinoline  oxide,  0(C9NH7Me)2,  the  anhydride  of 
the  pseudo-base  ;  this  separates  in  minute,  white  needles. 

Methylisoquinolinium  hydroxide  gave  /x32  =  2  0  6*9,  and,  like  the 
preceding  base,  rapidly  undergoes  change. 


Phenylmethylacridinium  hydroxide,  CPh; 


,c6h4. 


^NMe*  OH,  gave 


/x256=  117,5  at  0°,  falling  to  57*4  in  10  minutes,  14*1  in  1  hour,  and 
becoming  zero  in  about  15  hours.  For  the  chloride,  /x128  =  45*6  at  0°, 
and  g, oo  is  calculated  to  be  50*0;  whence /xoo  for  the  base  =  127*2, 
showing  that  it  is  as  highly  dissociated  as  the  caustic  alkalis.  At 
25°,  the  isomeric  change  proceeds  very  rapidly,  especially  during  the  first 
few  seconds,  and  is  complete  within  6  hours.  Phenylmethylacridol, 

OH*  CPh<^p6TT4^>NMe,  the  pseudo-base,  is  completely  insoluble  in 

water,  to  which  it  imparts  not  the  slightest  conductivity,  and  does 
not  combine  with  carbon  dioxide  or  hydrogen  cyanide,  although  with 
strong  acids  it  gives  true  acridinium  salts ;  it  is  stable  towards 
oxidising  and  reducing  agents,  and  cannot  therefore  be  represented 

by  the  formula  CHPh<^«^>NMe;0. 

When  liberated  from  the  iodide  by  sodium  hydroxide,  dimethyl- 

✓ChH.v 


acridinium  hydroxide,  CMe< 


-c6h4' 


>NMe*OH,  is  completely  converted 


into  the  pseudo-base  in  3  hours  at  0°  in  A/512  solution  and  methyl- 
acridinium  hydroxide  within  20  minutes  in  Nj 256  solution.  At  25°, 
i  gradual  neutralisation  ’  can  no  longer  be  observed,  but  ‘  abnormal 
neutralisation  ’  occurs,  the  neutral  iodides  giving  a  neutral  solution 
on  adding  an  equivalent  of  caustic  soda,  whilst  the  pseudo-base  is 
precipitated  immediately,  a  separation  which  only  takes  place  very 
slowly  in  the  case  of  the  phenylmethylacridinium  base. 

Q  H  \ 

Phenylmethylacridine  cyanide ,  NMe<^n6Tr4^>CPh*CN,  separates 

'‘'6±14. 

gradually  from  a  mixture  of  potassium  cyanide  and  phenylmethyl¬ 
acridinium  iodide  as  a  white,  crystalline  substance,  which  melts  at 
176°,  dissolves  in  organic  solvents  but  not  in  water,  and 
is  not  attacked  by  acids.  The  first  product  is  the  true  cyanide , 


CPhv 


,c6h4. 


c6h4' 


;NMe*CN,  which  is  stable  at  0°,  but  is  gradually  con¬ 


verted  into  the  ‘  pseudo-salt  ’  at  25°,  the  conductivity  reaching  a 
minimum  within  16  hours.  The  pseudo-base  does  not  combine  with 
hydrogen  cyanide. 

The  azonium  bases  are  regarded  as  pseudo-bases  and  show 
* abnormal  neutralisation ’  phenomena ;  thus  the  neutral  salt 
N - C6H 

1 1  ^NPhCl  at  once  gives  a  neutral  solution  with  an 


CPh*CPlr 
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equivalent  of  caustic  soda  and  is  converted  into  the  pseudo-base 
N-C6H4.NPh  ' 

_ CPh'Oir  *s  quite  insoluble  in  water,  but  dissolves  in 

organic  solvents. 

Aqueous  solutions  of  cotarnine  give  evidence  of  the  presence  of  a 
pseudo-base  in  the  high  temperature  coefficient  of  the  dissociation- 

constant  and  the  formula  GgHgOg^Q^^Q^^NMe  is  suggested  for 

pseudocotar  nine.  By  the  action,  of  hydrogen  cyanide  on  cotarnine,  or 
of  potassium  cyanide  on  the  hydrochloride,  a  cyanide  is  produced 

which  is  regarded  as  pseudocotarnine  cyanide ,  G8H603<CQ^^^~^NMe ; 

♦  i  2  2 

it  melts  at  86°,  dissolves  readily  in  organic  solvents  but  only  slightly 
in  cold  water,  crystallises  unchanged  from  water,  and,  unlike  the  true 
cyanides,  is  neutral,  undissociated,  indifferent  to  hydrochloric  acid,  and 
gives  no  precipitate  with  silver  nitrate.  T.  M.  L. 


Synthesis  of  2-  and  4-Hydroxyquinolines.  By  Rudolf  Gamps 
(Ber.,  1899,  32,  3228 — 3234). — o-Acetaminoacetopheuone  is  readily 
converted  by  aqueous  soda  into  a  mixture  of  2-hydroxy-4-methyl- 
quinoline  and  4-hydroxy-2-methylquinoline,  the  elements  of  water 
being  eliminated. 

A  similar  reaction  is  given  by  other  acylaminoacetophenones, 
2-  or  4-hydroxy-derivatives,  or  a  mixture  of  these,  being  formed,  ac¬ 
cording  to  the  constitution  of  the  acid  residues. 

In  addition  to  the  two  hydroxymethylquinolines,  o-acetamino- 
acetophenone  yields  a  small  amount  of  o-aminoaeetophenone  and  of 
o-flavaniline  and  its  acetyl  derivative.  o-Flavaniline, 

GMe-CH 

C6H4<N - c- C6II4\NH2’ 

which  has  already  been  obtained  in  very  small  amount  by  Bischler 
(Abstr.,  1893,  i,  531),  crystallises  in  yellow  needles  melting  at 
83 — 84°;  the  acetyl  derivative  melts  at  138°, 

In  the  preparation  of  o-aminoacetophenone  by  the  reduction  of  the 
corresponding  nitro-compound,  an  oil  boiling  at  127 — 128°  under 
16  mm.  pressure  is  obtained,  which  yields  indigo  when  heated  in  the 
air.  Its  constitution  has  not  yet  been  ascertained.  A.  H. 


Carbamide  and  Thiocarbamide  Derivatives  of  Diacetone - 
amine.  By  Wilhelm  Traube  and  H.  W.  F.  Lorenz  (Ber.}  1899,  32, 
3156 — 3163.  Compare  Abstr.,  1894,  i,  170). — Anhydrodiacetone- 
phenylthiocarbamide  may  be  represented  by  one  or  other  of  the  follow- 

ing  formulae :  or 

in  accordance  with  the  former,  it  should,  as  a  derivative  of  penthi- 
azoline,  have  a  basic  character,  whereas  it  reacts  as  a  feeble  acid 
forming  metallic  derivatives,  the  silver  compound,  C1HH15N2SAg,  being 
described  ;  the  chemical  behaviour  of  the  substance  is  therefore  more 
closely  indicated  by  the  second  formula.  The  basic  character  of  the 
pyrimidine  ring  is  rendered  manifest  when  the  compound  is  alkylated, 
the  methyl  derivative  being  a  strong  base. 
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The  oxime,  C13H901Sr3S,  of  diacetonephenylthiocarbamide,  obtained 
by  treating  this  compound  with  alcoholic  hydroxylamine,  melts  at 
152 — 153°;  the  corresponding  phenylhydrazone,  C19H24N4S,  separates 
from  alcohol  in  colourless  crystals  and  melts  at  169°. 

2-Methothio-l'phenyl-i  :  4 :  Q-trimethyldihydropyrimidine  hydriodide , 
Ci4Hi8^N’2^>H1>  produced  by  mixing  together  alcoholic  solutions  of 
anhydrothiodiacetonephenylthiocarbamide  and  methyl  iodide,  separates 
from  water  in  lustrous  crystals. 

Diacetoneallylthiocarbamide ,  C10H18ON2S,  crystallises  from  alcohol 
and  melts  at  138°;  its  phenylhydrazone  melts  at  122°.  The  anhydro- 
compound  is  obtained  either  by  heating  the  thiocarbamide  above  its 
melting  point,  or  by  treating  it  with  warm  dilute  sulphuric  acid ;  it  crys¬ 
tallises  from  alcohol  and  melts  at  130°  ;  its  silver  derivative  is  produced 
by  treating  the  substance  with  an  alcoholic  solution  of  ammonia  and 
silver  nitrate. 

2-Methothio-i  :  4  :  trimethyl- 1  -allyldihydropyrimidine, 


obtained  as  an  oily  base  by  treating  anhydrodiacetoneallylthiocarb- 
amidewith  an  alcoholic  solution  of  methyl  iodide  and  sodium  meth- 
oxide,  boils  at  159°  under  a  pressure  of  580  mm.  ;  its  platini chloride, 
(C11TI18N2S)2,H2PtCl6,  forms  orange-yellow  crystals. 

Anhydrodiacetonecarbamide  (Abstr.,  loc .  cit .)  resembles  the  pre¬ 
ceding  anhydrothiocarbamides,  and  by  analogy  its  formula  should 

*  oh<ccS:t^>co. 

Trinitroanhydrodiacetonecarbamide ,  C7H90N2(N02)3,  crystallises  from 
methyl  alcohol  in  colourless,  silky  needles  which,  when  heated, 
take  fire  like  guncotton.  The  substance  is  a  dibasic  acid  dissolving 
in  alkalis  and  ammonia  to  form  dark  yellow  solutions.  The  barium 
salt,  C7H7N2(N02)3Ba  +  3H20,  crystallises  in  reddish-yellow  needles; 
when  heated,  it  explodes  violently,  and  is  decomposed  by  prolonged 
boiling  with  water.  The  silver  salt,  obtained  in  brown  needles,  is 
even  more  explosive. 

The  free  acid,  when  boiled  for  some  time  with  water,  is  converted 
into  the  compound  C6H904N3 ;  this  substance,  which  is  obtained  by 
concentrating  the  solution  under  diminished  pressure,  crystallises  in 
obliquely  truncated  prisms  and  melts  at  214°  ;  it  is  a  monobasic 
acid,  and  is  not  explosive;  its  barium  salt,  (C6H804N3)2Ba  +  2H20,  is 
sparingly  soluble  in  water.  G.  T.  M. 


Action  of  Amidines  on  Mesityl  Oxide  and  Phorone.  By 
Wilhelm  Tkaube  and  Budolf  Schwarz  ( Ber.,  3163 — 3174.  Compare 
Abstr.,  1887,  932  ;  1894,  i,  170;  1898,  i,  121;  and  preceding  ab¬ 
stract). — 2- Amino-4: :  4  :  §-trimethyldihydropyrimidiney 

oh«<S3>°;nh- 

prepared  by  heating  a  mixture  of  guanidine  and  mesityl  oxide  on  the 
water-bath,  crystallises  from  hot  water  in  white,  rhombic  plates, 
melts  at  1 45°,  boils  at  210°  under  a  pressure  of  10  mm.,  and  sublimes 
in  a  vacuum,  forming  fern-like  aggregates  of  slender  needles.  It 
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dissolves  in  \Vater,  alcohol,  or  benzene,  and  rapidly  absorbs  carbon 
dioxide  from  the  air ;  it  is  a  strong  monoacidic  base,  its  salts  being 
decomposed  by  caustic  alkalis  but  not  by  ammonia.  The  hydrochloride 
is  very  hygroscopic,  the  oxalate  forms  colourless  crystals  and  melts  at 
238°,  the  picrate  crystallises  in  needles  and  melts  at  246°,  and  the 
platinichloride ,  (C7H13N2)2,H2PtCl6,  and  mer  cur  (chloride  melt  at 
176 — 177°  and  184°  respectively.  The  base  takes  up  six  atoms  of 
bromine  when  treated  with  this  reagent  in  glacial  acetic  acid  solution  ; 
the  product,  when  crystallised  from  warm  water,  forms  reddish-purple, 
four-sided  prisms  which  sinter  together  at  108°  and  melt  at  113°; 
when  separating  from  boiling  solutions,  it  appears  as  yellow  needles, 
these  sinter  together  at  108°  but  only  melt  at  137°  ;  the  purple  prisms 
appear  to  be  an  impure  form  (containing  free  bromine)  of  the  yellow 
compound ,  C7H14N3Br6 ;  the  latter  compound  is  decomposed  on  pro¬ 
longed  boiling  with  water.  When  aminotrimethyldihydropyrimidine 
is  heated  with  acetic  anhydride,  it  yields  an  oily  acetyl  derivative 
which  has  basic  characters  ;  its  platinichloride ,  (C9H1501Sr3)2,H2PtCl6, 
crystallises  in  yellow  leaflets  and  melts  at  181 — 182°. 

Diacetoneguanidine ,  NH!C(NH2)*NH*  CMe2*  CH2A.c,  prepared  by 
heating  a  mixture  of  guanidine  thiocyanate,  mesityl  oxide,  and  sodium 
ethoxide  at  120°,  crystallises  from  hot  water  in  needles  melting  at 
163°;  it  was  only  obtained  crystalline  in  one  experiment,  the  product 
at  other  times  being  amorphous.  The  acetyl  derivative,  C9Hl702N3, 
produced  by  heating  the  crude  base  with  acetic  anhydride,  crystallises 
from  hot  water  in  long  needles  and  melts  at  157°. 

2-PhenylA  :  4  :  6 - trime thyldihydropyrimidine  (anhydrodiacetonebenz- 


^CMe  -JST\ 

amidine),  CH2<s.Qjyj-e2. -j^^CPh,  obtained  by  heating  benzamide  and 

mesityl  oxide  on  the  water-bath,  separates  from  methyl  alcohol  in 
colourless,  acicular  prisms  and  melts  at  91°;  it  is  readily  soluble  in 
the  ordinary  organic  solvents.  The  hydrochloride ,  C13H16N2,HC1  + 
2H20,  crystallises  from  alcohol  in  well-defined  cubes  and  melts  at  74°; 
the  platinichloride*  (C13H16N2)2,H2PtCJ6  +  2H20,  crystallises  in  aggre¬ 
gates  of  rhombic  plates  and  melts  at  193°;  the  mercurichloride , 
C13H16N2,HHgCl3  2H20,  crystallises  in  flattened  needles  melting  at 
179°;  the  oxalate  crystallises  in  rosettes  of  leaflets  and  melts  at 
210 — 211°.  Anhydrotriacetonediguanidine ,  CnH22N6,  results  from  the 
condensation  of  guanidine  (2  mols.)  with  phorone  (1  mol.),  the  reaction 
being  assisted  by  heating  on  the  water-bath  ;  the  product,  a  diacidic 
base,  crystallises  from  water  in  long  needles  melting  at  174 — 175°. 
The  hydrochloride ,  C11H22N6,2HC1,  crystallises  in  lustrous,  rhombic 
plates  and  melts  at  269°;  the  platinichloride,  C11H2.2N6,H2PtCl6 -f  H20, 
crystallises  in  yellow  leaflets  and  decomposes  at  246°.  Triacetonedi- 
henzamidine ,  CO(CH2‘  CMe2*NH*OPhiNH)2,  obtained  by  heating 
together  phorone  and  benzamidine  and  extracting  the  product  with 
cold  alcohol,  crystallises  from  the  alcoholic  solution  on  the  addition 
of  light  petroleum;  it  melts  at  160°.  The  nitrate  crystallises  in 
prisms  or  six-sided  plates  ;  when  separated  slowly  from  warm  water, 
it  melts  at  134°,  but  when  repeatedly  crystallised  from  rapidly  cooled 
solutions,  it  melts  at  2 18°.  The  platinichloride >  C23H30ON4,H2PtClG  +  H20 
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crystallises  from  hot  water  in  four-sided  leaflets  and  decomposes 
at  263 — 265°  ;  the  mercuriehloride  melts  at  269°. 

2- Phenyl-^  \  § -dimethyl- k-benzoylaminoisobutyldihy dr ojiyrimidine, 


NH<^^h“^>0  •  Oil,  C  Me2'  N  HBz, 

formed  as  a  bye-product  in  the  preceding  condensation,  is  obtained  in 
larger  quantity  when  the  reaction  is  carried  out  at  160—170°,  or 
when  the  preceding  base  is  heated  to  the  same  temperature  ;  it  crystal¬ 
lises  from  alcohol  in  four-sided,  acicular  prisms,  and  melts  at  212°, 
sintering  at  201°.  The  hydrochloride ,  C231T27N30,HC1  +  H20,  crystal¬ 
lises  from  hot  water  in  six-sided  prisms,  sinters  at  150°,  and  melts  at 
165°.  G.  T.  M. 

Carbamide  and  Guanidine  Derivatives  of  Diacetoneamine. 
By  Wilhelm  Traube  and  Max  Schall  ( Ber .,  1899,  32,  3174 — 3176. 
Compare  preceding  abstracts). — The  cyclic  anhydrodiacetonephenyl- 
thiocarbamide  does  not  exchange  its  sulphur  for  oxygen,  but  the  open 
chain  diacetonephenylthiocarbamide,  when  boiled  with  yellow  mercuric 
oxide  and  alcohol,  yields  an  oil  which  is  probably  diacetonephenyl- 
carbamide,  for  on  further  treatment  with  acetic  acid  2-hydroxy-\- 
phenyl-k  :  4  :  §-trimethyldihydropyrimidine  (anhydrodiacetonephenyl- 


this  substance 


carbamide),  ^^5^0*011,  is  produced; 

crystallises  from  dilute  alcohol  in  lustrous  leaflets,  melts  at  161°,  and 
dissolves  in  concentrated,  but  not  in  dilute,  acids. 

2-Amino-\-phenyl -4  :  4  :  §-trim e thyldihydropyrim idi n e , 


^TT^CMe'lSFPh^p,  ¥tt 
CH^CMe2 - NH2. 

results  when  the  removal  of  sulphur  is  effected  by  mercuric  oxide  in 
alcoholic  ammonia ;  it  melts  at  161°  and  is  a  strong  base,  but  its  salts 
are  ill-defined;  the  platinichloride,  however,  is  crystalline. 

Diacetonetolylthiocarbamide  melts  at  168° ;  when  treated  in  succession 
with  mercuric  oxide  and  acetic  acid,  it  yields  2-hydroxy-l-tolyl-i  :  4  :  6- 
trimethyldihydropyrimidine ,  which  crystallises  from  dilute  alcohol  in 
needles  melting  at  151°. 

Similar  compounds  are  obtained  with  xylylcarbimide.  G.  T.  M. 


Additive  Products  of  the  Carbodiimides.  By  Wilhelm 
Traube  and  A,  Eyme  (. Ber 1899,  32,  3176 — 3178.  Compare  Abstr., 
1898,  i,  241,  and  1899,  i,  192). — The  carbodiimides  readily  combine 
with  ethyl  malonate,  ethyl  acetoacetate,  and  similar  substances  in  the 
presence  of  a  trace  of  sodium  ethoxide,  yielding  additive  products 
having  the  general  formula  NK I C !  NHR'CHXY. 

Ethyl  diphenylethenylamidinedicarbonate , 

NPh:C(NHPh)-CH(C02Et)2l 

produced  from  carbodiphenylimide  and  ethyl  malonate,  crystallises  in 
colourless  needles  and  melts  at  167°.  The  corresponding  ditolyl  com¬ 
pound  from  carboditolylimide  melts  at  125°. 

Ethyl  acetyldiphenylethenylamidinecarbonate , 

XPhl  C(NHPh)  #CH  Ac*  CO^Et, 

from  ethyl  acetoacetate  and  carbodiphenylimide,  melts  at  109° ;  the 
ditolyl  compound  melts  at  97°. 
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Jdiacetyldiphenylethenylamidine,  NPhIC(NHPh)*CHAc2,  from  acetyl- 
acetone  and  carbodiphenylimide,  melts  at  150°  ;  the  ditolyl  compound 
melts  at  149°.  The  combination  does  not  take  place  unless  sodium 
ethoxide  is  present ;  all  the  compounds  produced  are  readily  soluble 
in  the  ordinary  organic  solvents.  G.  T.  M. 

Preparation  of  Phenylindoxyl.  By  Martin  Henze  ( Ber 
1899,  32,  3055 — 3060.  Compare  Abstr.,  1895,  i,  371,  and  1896, 
i,  696). — The  following  compounds  were  prepared  in  attempting  to 
synthesise  phenylindoxyl. 

Phenyliminodiphenylacelic  acid ,  NPh(CHPh*C02H)2,  produced  either 
by  melting  together  ethyl  anilinophenylacetate  and  zinc  chloride  or 
by  warming  a  mixture  of  anilinophenylaeetic  and  bromophenylacetic 
acids  at  100°,  is  a  white,  amorphous  powder  sintering  at  90°  and 
melting  at  105 — 110°. 

Tetraphenyl-fi§-diketopiperazine,  CHPh<^Q.^p^>CHPh,  obtained 

by  heating  a  solution  of  anilinophenylaeetic  acid  in  acetic  anhydride  at 
155°,  is  a  white  powder  decomposing  at  260°;  this  reaction  is  reversed 
when  the  condensation  product  is  boiled  with  sodium  amyloxide. 

Ethyl  anthranilphenylaceiate ,  prepared  by  boiling  an  alcoholic 
solution  of  anthranilic  acid,  ethyl  bromophenylacetate,  and  sodium 
acetate,  crystallises  in  white  needles  and  melts  at  175 — 176°,  the  acid , 
C02H*C6H4'NH,CHPh,C02H,  melts  at  227°.  Neither  this  acid  nor 
benzylanthranilic  acid  is  affected  by  fusion  with  caustic  alkalis  at 
209—300°.  G.  T.  M. 


Ortho  quin  onoid  Structure  of  Saffranine,  Oxazine,  and 
Thiazine  Colouring*  Matters.  By  Arthur  G.  Green  (Ber.,  1899, 
32,  3155 — 3156.  Compare  Kehrmann,  this  vol.,  i,  62). — With 
reference  to  Kehrmann’s  formulation  of  the  azonium,  oxazine,  and 
thiazine  colours  as  orthoquinonoid  bases,  it  is  pointed  out  that  the 
author  had  previously  expressed  similar  views  (Proc.,  1892,  195,  and 
1896,  226),  and  had  also  given  reasons  for  believing  that  oxygen  and 
sulphur  are  quadrivalent  in  the  latter  compounds.  The  following 


are  suggested 


as 


alternative  formulae. 


C6H4<S>C«H^  and 


,.N  CL 

c8h4<A^c,h 


o- 


6  4* 


These  formulae  differ  from  those  proposed  by 


Kehrmann, 


C6H4<^>C6H4,  in 


containing  the  acidic  radicle 


(chlorine  in  this  case)  attached  to  nitrogen  and  not  to  oxygen  (or 
sulphur) }  this  seems  more  probable  in  view  of  the  more  basic 
character  of  the  nitrogen  atom. 

Another  constitution  for  these  substances  is  possible,  namely,  that 
in  which  both  aromatic  nuclei  are  represented  as  being  quinonoid, 

CgH^^^^Cg^  and  C6H4<^q2^^C6H4.  In  certain  azonium 


compounds,  it  is  found  that  both  nuclei  appear  to  be  quinonoid,  and 
react  with  amines  ;  these  formulae  offer  a  simple  explanation  of  this 
behaviour,  it  being  otherwise  necessary  to  assume  a  migration  of  the 
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quinone  linkings  (Kehrmann,  Abstr.,  1898,  i,  439).  Moreover,  the 
formulae  suggested  for  the  azonium  bases  render  it  possible  to  repre¬ 
sent  saffranones,  rosindones,  and  similar  anhydrides  as  p-anhydro- 


:n--> 


compounds;  ov  this  view  of 

their  constitution  being  more  probable  than  that  based  on  Kehrmann’s 

//NV^ — v 

formula,  which  represents  them  as  m-anhydrides,  q|  I*NR^>^6^'4‘ 

^  I 

a.  t.  m. 


Constitution  of  3-Methyluric  Acid.  By  Robert  Behrend  and 
Emil  Dietrich  (Annalen,  1899,  309,  260 — 281). — Although  uric  acid 
contains  only  four  replaceable  atoms  of  hydrogen,  five  methyluric  acids 
have  been  described  (compare  E.  Eischer,  Ber 1899,  32,  461).  Of 
these  compounds,  S  methyluric  acid,  which  certainly  contains  the 
methyl  radicle  in  the  alloxan  group,  is  regarded  by  Eischer  as  4-methyl- 
NH — CO’ONH 

uric  acid,  .]snp>^0,  along  with  a* methyluric  acid  (Hill) 

and  ^-methyluric  acid  (Fischer  and  Ach,  this  vol.,  i,  63).  The  authors’ 
experiments,  however,  lead  them  to  the  conclusion  that  3-methyluric 

NMe-CO-C-NH. 

acid  is  6-methyluric  acid,  If  this  is  actually 


the  case,  it  would  become  necessary  to  reconsider  the  accepted  formulae 
of  several  purine  derivatives.  The  results  which  have  led  to  this  con¬ 
clusion  are  as  follows.  Besides  acetylcarbamide  and  oxalic  acid, 
methyluracil  yields  oxaluric  and  acetic  acids  when  oxidised  with 
potassium  permanganate.  In  the  same  circumstances,  /3-dimethyl- 
uracil  gives  rise  to  acetylmethylcarbamide,  and  acetic,  oxalic,  and 
methyloxaluric  acids ;  from  a-dimethyluracil,methyloxaluric  acid  only 
is  obtained,  showing  that  the  isomerides,  so  far  as  concerns  the  position 

CO  *  on 

of  the  methyl  group,  have  the  constitution  NMc<Cqq  .^p^CMe. 
Nitric  acid  converts  a- dimethyl  uracil  into  nitromethyluracilcarboxylic 
acid,  NMe<^J^^>C-C02H,  which  loses  carbon  dioxide,  yield¬ 


ing  methylnitrouracil ;  the  same  methylnitrouracil  is  produced  by 
methylating  nitrouracil ;  it  is  the  same  substance  from  which  von  Loeben 
first  prepared  S-methyluric  acid. 

qo*cjh 

fi-Dimethyluracil ,  NMe\QQ#^^>CMe,  occurring  in  the  mother 

liquor  of  a-dimethyluracil  (m.  p.  219 — 220°),  is  produced  when  methyl¬ 
uracil,  dissolved  in  alcoholic  potash,  is  heated  with  methyl  iodide, 
a-dimethyluracil  and  trimethyluracil  being  formed  at  the  same  time  ; 
it  crystallises  in  serrated  leaflets  or  long  needles  before  precipitation, 
the  purified  substance  forming  lustrous  prisms  which  melt  at  260°. 

Methyloxaluric  acid ,  NH2*  CO  'NMe^O’COgH,  prepared  by  oxidising 
a-dimethyluracil,  crystallises  from  water  in  prisms,  and  melts  and 
decomposes  at  180 — 190°,  according  to  the  rate  at  which  the  tempera- 
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ture  rises ;  the  potassium  salt  forms  a  gelatinous  mass  which  becomes 
crystalline. 

Nitromethyluracilcarboxylic  acid ,  obtained  by  the  action  of  nitric  and 
sulphuric  acids  on  a-dimethyluracil,  crystallises  from  water  in  needles 
or  prisms  containing  the  solvent,  which  is  removed  at  105°,  the 
anhydrous  substance  melting  at  255 — 256°  ;  the  potassium  salt  contains 
1H20,  and  forms  a  potassium  nitrate  double  salt. 

Isodialuric  acid  is  readily  converted  into  dialuric  acid  under  certain 
conditions,  and  if  the  analogous  change  took  place  when  methyliso- 
dialuric  acid  is  condensed  with  carbamide,  3-methyluric  acid  would  be 
produced ;  the  authors  find,  however,  that  dialuric  acid  itself  yields  no 
trace  of  uric  acid,  but  merely  undergoes,  in  part,  oxidation  to  alloxan. 

M.  0.  F. 


Deoxytheobromine.  By  Julius  Tafel  ( Ber .,  1899,  32, 

3194 — 3206.  Compare  the  following  abstract). — When  a  solution 

of  theobromine  in  50  per  cent,  sulphuric  acid  is  submitted  to  electro¬ 
lytic  reduction,  deoxytheobromine  (5-oxy-l  :  ^-dimethyl-5  :  7-dihydro - 
NH*CH2*C*NMe. 

purine ),  is  formed  \  it  crystallises  from  water 

in  thin  prisms  containing  2H20,  which  are  sparingly  soluble  in  cold, 
but  very  readily  in  boiling  water ;  the  anhydrous  base  melts  at  215°. 
The  hydrochloride  forms  large,  very  soluble  prisms,  the  platinichloi'ide 
is  a  granular  precipitate,  the  pier  ate  decomposes  at  205°,  and  the 
mercurichloride  is  a  crystalline  precipitate.  Bromine  in  chloroform 
solution  converts  the  base  into  an  unstable  monobromo- compound, 
C7Hg04NBr,  which  readily  passes  into  the  isomeric  5-oxy-l  :  4-dimethyl- 
purine  hydrobromide.  Deoxytheobromine  is  converted  by  oxidation 
with  silver  acetate,  bromine,  and  acetic  acid,  or  lead  peroxide  and 


N— CH — C  *  NMe. 

acetic  acid  into  5-oxy-l  :  k-dimethylpurine,  QQ.^]y[e.(J _ 

which  crystallises,  with  2H20,  in  colourless  prisms,  and  melts,  when 
anhydrous,  at  256 — 257°.  This  compound  is  also  formed  by  the 
methylation  of  5-oxy-l-methylp urine,  its  constitution  and  that  of 
deoxytheobromine  being  thus  determined.  The  hydrochloride ,  hydro - 
bromide ,  hydrogen  sulphate ,  picrate ,  and  plalinichloride  are  all  crystal¬ 
line  salts.  A.  H. 


Deoxycaffeine.  By  Thomas  B.  Baillie  and  Julius  Tafel  {Ber., 
1899,  32,  3206 — 3220.  Compare  Abstr.,  1899,  i,  268,  and  the  pre¬ 
ceding  abstract). — In  addition  to  the  salts  of  deoxycaffeine  which 
have  already  been  described,  the  sulphate ,  nitrate ,  cuprochloni'ide ,  and 
methiodide  have  been  prepared.  When  boiled  with  baryta  water,  the 
base  yields  carbon  dioxide,  formic  acid,  an  amino-acid  of  unknown 
composition,  ammonia  (1  mol.),  and  methylamine  (2  mols.).  Bromine 
in  absence  of  water  converts  deoxycaffeine  into  a  monobromo-com- 
pound  which  is  probably  5-oxy-l :  k-dimethylpurine  6-methobromide , 
NMeBrlCH-C-NMe. 

qq _ ~C _ a  yellow  perbromide  is  formed  when 

an  excess  of  bromine  is  employed.  Oxidation  with  lead  peroxide  and 
VOL.  LXXVIII.  i.  h 
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acetic  acid  converts  the  base  into  oxydimethylpurine  methocicetatey 
NMe  Ac!  OH*  ONMe. 

_ q _ which  is  converted  by  alkalis  into  5-oxy~ 

1  :4 -dimethylpurine  §-methohydroxide,  ^^e\>pxr  . 

CCHSfMe-C - 

this  decomposes  and  melts  at  160°,  is  stable  in  the  air,  and  does  not 
absorb  carbon  dioxide,  whilst  the  solution  is  strongly  alkaline  and 
behaves  in  every  way  like  that  of  a  strong  ammonium  base.  It  is 
therefore  probable  that  the  constitution  of  the  dry  salt  is  represented 
NMe-CH*(OH)-C-NMe^ 

by  the  formula  _ NMe _ C _ anc*  ^he  Casein 

solution  by  the  alternative  formula  just  given.  The  chloride ,  bromide , 
picratef  platinickloride ,  and  aurichloride  have  all  been  prepared. 
The  same  base  is  formed  when  5-oxy-l  :  ^-dimethylpurine  methiodide 
is  converted  into  the  acetate,  and  the  latter  decomposed  by  alkali. 
From  this  it  follows  that  the  methohydroxide  has  the  constitution 
assigned  to  it  above,  whilst  deoxycaffeine  is  5-oxy-l  :  4  : 6-trimethyl- 

NHMe-CHo-C-NMe 


6  : 7-dihydropurine,  QO NMe— -C _ Wilen  tlie  metho- 

hydroxide  is  heated  at  170 — 180°,  caffeine  and  deoxycaffeine  are 
formed  along  with  decomposition  products  of  the  latter.  A.  H. 


Constitution  of  the  so-called  Oxyazo- compounds.  By 
B.  C.  Farmer  and  Arthur  Hantzsch  (Ber.,  1899,  32,  3089 — 3101). — 
The  criteria  enumerated  in  this  vol.,  i,  95,  are  applied  to  the  case  in 
question.  Free  quinonehydrazone  (“  hydroxyazobenzene7’)  is  neutral 
to  indicators,  is  not  an  electrolyte,  and  does  not  form  a  compound 
with  ammonia  in  benzene  solution;  its  constitution  is  probably 
NHPh#N:C6H4:0  (and  that  of  its  hydrochloride,  NH2PhCl*N:CcH4:0). 
But  it  is  a  pseudo  acid,  for  its  sodium  salt,  with  3H20,  is  only  hydro¬ 
lysed  to  the  extent  of  about  0*3  per  cent,  at  dilution  r32,  and 
therefore  must  be  derived  from  a  comparatively  strong  acid,  probably 
having  the  formula  NPh:N*C6H4*ONa ;  moreover,  the  quinone¬ 
hydrazone  dissolves  in  aqueous  ammonia,  probably  having  undergone 
a  molecular  transformation  into  the  hydroxy  azo-compound,  which  then 
united  with  ammonia.  ^Quinonephenylhydrazone  forms  alkali  salts 
most  easily  ;  the  o-quinonephenylhydrazones  (from  o-toluquinone  and 
from  pseudocumoquinone)  do  so  less  readily  and  the  produces  are  less 
stable;  the  meta-isomeride  could  not  be  obtained.  yft-Naphthalene- 
o-quinonephenylhydrazone  will  only  form  a  salt  when  treated  with  the 
alkoxide;  the  j9-chloro-  and  jo-nitro-phenylhydrazones  form  salts 
with  concentrated  aqueous  potash,  but  the  salts  are  decomposed  by 
wfttsr 

The  abnormal  hydrates,  NHPh*N!C6H4(OH)2  (Hewitt,  Abstr.,  1895, 
353),  occupy  a  position  intermediate  between  the  quinonehydrazones 
and  hydroxy  azo-compounds ;  they  are  best  prepared  by  treating  the 
hydrochlorides  of  the  quinonehydrazones  with  water  or  aqueous 
sodium  carbonate  or  acetate,  and  they  contain  1,  or  more  often 

H20 ;  a  number  were  prepared,  although  not  all  for  the  first  time. 
Some  benzoates  and  acetates  were  prepared  from  the  quinone- 
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hydrazones  or  their  hydrates,  and  methyl  derivatives  (azoanisoles, 
NRIN*C6H4*OMe)  were  prepared  from  the  sodium  or  silver  salts,  and 
also  from  the  nitrosohydrocarbon  and  the  anisidine  ;  in  no  case  was  a 
nitrogen-ether  obtained.  No  hydrazone  could  be  obtained  from 
quinone  and  phenylhydrazine  ;  quinol,  and  an  oxidation  product  of 
phenylhydrazine,  diphenyltetrazone,  being  obtained  instead. 

The  following  compounds  are,  perhaps,  new.  Derivatives  of  ( p -) 
quinone  :  m-chlorophenylhydrazone,  the  methyl  derivative  is  yellow 
and  melts  at  53°;  o-tolylhydra  zone,  the  acetate  melts  at  65°,  and  the  methyl 
derivative  is  brown  and  melts  at  59° ;  pseudocumenehydrazone,  the 
hydrochloride  melts  at  162°,  and  the  methyl  derivative  is  brown  and 
melts  at  89°,  Derivatives  of  o-chloroquinone  :  the  phenylhydrazone  is 
yellow  and  melts  at  88°,  the  hydrochloride  melts  at  150°,  the  hydrate , 
which  is  brick-red  below  50°  and  yellow  above,  melts  at  73°; 
o-tolylbydrazone,  the  hydrochloride  melts  at  148°.  Derivatives  of 
o-toluquinone  :  m-chlorophenylhydrazone  is  yellow  and  melts  at  104°, 
the  hydrate  is  red,  melts  at  76°,  does  not  Jose  water  readily,  and  is 
not  dissociated  in  benzene  solution,  as  cryoscopic  experiments  show, 
the  benzoate  is  pale  yellow  and  melts  at  101°;  o-tolylhydrazone,  the 
hydrochloride  melts  at  157°,  another  hydrate  is  brick-red,  effloresces 
readily,  and  melts  at  83°.  C.  F.  B. 

Constitution  of  the  Hydroxyazo  compounds.  By  William 
McPherson  ( Amer .  Chem.  J.,  1899,  22,  364 — 383). —The  early  por¬ 
tion  of  this  paper  contains  details  of  work  already  published  in  brief 
(Abstr.,  1896,  i,  27);  that  thep-hydroxyazo-compounds  have  the  con¬ 
stitution  denoted  by  their  names,  and  are  not  quinone  derivatives  of 
the  type  OIRiN’NHPh,  is  held  to  be  established  by  the  following 
facts.  (1)  jo-Hydroxyazobenzene  by  direct  acylation  or  alkylation, 
yields  derivatives  unquestionably  of  the  tvpe  NPhlN’CgH^OR 
(R  =  acyl  or  alkyl),  although  o-hydroxyazo-compounds  give  by  acyla¬ 
tion  derivatives  as  unquestionably  of  the  form  0!RIN*NPhAc 
(Goldschmidt  and  others).  (2)  The  free  £>-bydroxyazo-compounds  do 
not  interact  with  phenylhydrazine  at  100°,  although  all  jp-quinone- 
benzoylphenylhydrazones  react  explosively  with  this  substance.  (3) 
All  £>-hydroxyazo-compounds  are  readily  soluble  in  dilute  caustic 
alkalis,  whilst  the  o-hydroxyazo-compounds  derived  from  naphthalene, 
which  are  undoubtedly  quinonephenylhydrazones,  are  insoluble.  (4) 
The  results  obtained  in  the  cryoscopic  researches  of  Auwers  and 
Orton  (Abstr.,  1897,  i,  40,  and  ii,  112). 

The  hydrazones  described  were  prepared  by  the  interaction  of  the 
quinones  with  salts  of  the  respective  hydrazines. 

Quinoneacetylphenylhydrazone,  OJC6H4*N*NPhAc,  crystallises  from 
a  mixture  of  benzene  and  light  petroleum  in  flat,  yellow  needles, 
melts  at  118°,  and  is  not  identical  with  j?-acetoxy  azobenzene, 
NPh!N’C6H4*OAc  (Wallach  and  Kiepenheuer,  Ber .,  1881,  14,  2617), 
which  melts  at  89’5C,  not  84 — 85°;  when  heated  with  alcoholic 
potash,  however,  it  yields  £>-hydroxyazobenzene.  Toluquinonebenzoyl- 
phenylhydrazone,  0’.C6H3Me!N‘NPh'C0Ph,  crystallises  from  benzene 
in  small,  square,  yellow  plates,  and  melts  at  151°;  when  reduced  with 
zinc  dust  and  acetic  acid,  it  yields  benzanilide,  and  is  converted  by 
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alcoholic  potash  into  benzeneazo-o-cresol,  although  not  identical  with 
the  benzoate  of  the  latter  (Noelting  and  Kohn,  Abstr.,  1884,  901  ; 
compare  Goldschmidt  and  Poliak,  Abstr.,  1892,  974).  Thymoquinone - 
benzoylphenylhydrazone ,  (XCgHgMePr^N'NPh’COPh,  crystallises  from 
a  mixture  of  benzene  and  light  petroleum  in  yellow  plates  and  melts 
at  132°;  there  is  also  formed  a  colourless,  crystalline  substance, 
c15h14o2n2)  melting  at  155°.  The  hydrazone,  on  reduction  with  zinc 
dust  and  acetic  acid,  yields  benzeneazothymol,  but  is  not  identical 
with  the  benzoate  of  the  latter,  OBz*C6H2MePrP’N2Ph,  prepared  by 
Baumann’s  reaction,  which  crystallises  from  hot  alcohol  in  reddish- 
yellow  needles,  melts  at  115°,  and  is  converted  by  alcoholic  potash 
into  the  parent  substance,  a  Naphthaquinonebenzoylphenylhydrazone 
crystallises  from  a  mixture  of  benzene  and  light  petroleum  in  yellow, 
silky  needles,  and  melts  at  161*5°:  it  is  not  identical  with  benzene- 
azo-a  naphthyl  benzoate  (Meldola,  Trans.,  1889,  55,  606). 

When  benzoquinone  and  a-phenylmethylhydrazine  hydrochloride  are 
brought  together  in  aqueous  solution,  nitrogen  is  evolved  anddiphenyl- 
dimethyltetrazone  formed ;  with  toluquinone  and  thymoquinone, 
similar  action  occurs.  Diphenyldibenzyltetrazone ,  N2(NPh,C7H7)2,  ob¬ 
tained  similarly  from  benzoquinone  and  a-phenylbenzylhydrazine 
sulphate,  crystallises  from  a  mixture  of  benzene  and  light  petroleum 
in  colourless  rhombohedra,  and  melts  and  decomposes  at  145°. 
a-Naphthaquinonephenylmethy [hydrazone,  O!C10H6!N*NMePh,  crystal¬ 
lises  in  long,  flat,  amethyst-coloured  crystals,  melts  at  118 '5°,  and  is 
not  identical  with  4-benzeneazo-a-naphthol-l -methyl  ether, 

OMe-C10H6-N2Ph 

(Zincke  and  Bindewald,  Ber .,  1884, 17,  3026).  a-Naphthaquinonephenyl - 
benzylhydrazone ,  O!C10H6IN*NPh*C7H7,  crystallises  from  a  mixture  of 
benzene  and  light  petroleum  in  yellow,  dichroic,  flat  needles  and  melts 
at  136°;  the  benzyl  ether,  CfH^O'C^Hg’NgPh,  prepared  by  the  action 
of  benzyl  chloride  and  caustic  soda  on  benzeneazo-a-naphthol,  forms 
ruby-red  monoclinic  crystals,  and  melts  at  102°. 

The  benzoyl  derivative,  O*.C10H6'.N*NPhBz,  is  obtained  by  the  action 
of  benzoyl  chloride  on  an  alcoholic  solution  of  /?-naphthaquinone- 
phenylhydrazone  and  sodium  ethoxide,  and  also  by  the  interaction  of 
/?-naphthaquinone  and  a-benzoylphenylhydrazine  sulphate  ;  it  forms 
yellow  needles,  melts  at  191°,  and  on  hydrolysis  with  alcoholic  potash 
or  concentrated  sulphuric  acid,  yields  benzoic  acid  and  ^-naphtha- 
quinonephenylhydrazone.  When  the  latter  is  heated  with  methyl 
iodide  and  alcoholic  sodium  methoxide,  the  methyl  ether  of  2-ben  zene- 
azo-a-naphthol  is  formed  (compare  Meldola  and  Hanes,  Trans.,  1894, 
65,  834;  Noelting  and  Grandmougin,  Abstr.,  1891,  1076),  which 
crystallises  from  alcohol  in  reddish-yellow  plates  and  melts  at  95°  ; 
/3-naphthaquinonephenylmethylhydrazone  crystallises  from  alcohol  in 
yellow  needles  and  melts  at  134*5°.  W.  A.  D. 

Action  of  Benzoyl  Chloride  on  the  Phenylhydrazones  of 
Benzoin.  By  Paul  C.  Freer  ( Amer .  Chem .  J.f  1899,  22,  396 — 402. 
Compare  Smith,  Abstr.,  1899,  i,  909). — The  product  of  the  action 
of  benzoyl  chloride  on  benzoin-/J-phenylhydrazone  dissolved  in 
absolute  ether  at  “  winter  temperature,”  consists  principally  of 
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benzanilide  and  benzil,  together  with  lophine,  dibenzoylaniline, 
hydrogen  chloride,  ammonium  chloride,  and  aniline  hydrochloride, 
but  a  considerable  amount  of  resin  is  also  formed  ;  m-nitrobenzoyl 
chloride,  under  similar  conditions,  gives  rise  to  ra-nitrobenzoylaniline, 
but  the  action  of  benzoyl  chloride  on  benzoin-/?-phenylhydrazone 
methyl  ether  yields  only  an  intractable  resin.  The  author  discusses 
the  nature  of  these  reactions  at  some  length,  on  the  assumption  that 

the  compound ,  NH<C]^p^^CPh,  is  initially  formed  ;  the  formation  of 

lophine  from  benzoin-/?-phenylhydrazone  is  explained  by  assuming 
that  the  latter  first  dissociates  into  benzaldehyde  and  the  group 
ICPh*NH*NHPh,  the  benzaldehyde  subsequently  combining  with  the 
benzil  and  ammonia  simultaneously  formed. 

The  author  reiterates  his  statement  (Abstr.,  1899,  i,  357)  that 
benzoin-a-phenylhydrazone  is  not  affected  by  benzoyl  chloride. 

W.  A.  D. 

Unsymmetrical  Disubstituted  Hydrazones.  By  Hans 
Labhardt  and  K.  von  Zembrzuski  ( Ber .,  1899,  32,  3060 — 3063). — 
The  phenylhydrazones  of  benzaldehyde,  salicylaldehyde,  and  their  homo- 
logues  are  white  or  pale  yellow ;  the  hydrazones  containing  nitro- 
groups  and  their  sulphonic  acids  are  either  yellow  or  red,  the  latter 
compounds  dyeing  wool  and  silk  from  acid  baths.  The  hydrazones 
derived  from  secondary  hydrazines  -and  aromatic  aldehydes  have 
similar  properties  and  the  following  compounds  of  this  type  are 
described  : 

Phenyl-^-nitrobenzylidenemethylhydrazine ,  NMePh'N.’ CH*  C6H4*  N 02, 
obtained  by  mixing  equivalent  amounts  of  y?-nitrobenzaldehyde  and 
a-phenylmethylhydrazine  in  alcoholic  solution,  melts  at  132°  ;  the 
m-m7ro-compound  melts  at  112°  and  the  o-nitro-  at  77°;  these  sub¬ 
stances  form  red  crystals  readily  soluble  in  the  ordinary  organic 
solvents;  the  para-compound  may  also  be  produced  by  methylating 
phenyl-^-nitrobenzylidenehydrazine. 

Phenyl-o-hydroxybenzylidenemethylhydrazine  crystallises  in  white 
needles  and  melts  at  71°  ;  its  solution  in  alcoholic  potash  is  yellow. 

Phenyl-Tp-nitrobenzylidenethylhydrazine  melts  at  131°  and  the 
m-rwtfro-compound  at  114°  ;  these  substances  are  red,  whilst  the  o-nitro- 
derivative,  which  melts  at  44°,  crystallises  in  brownish-yellow  needles. 

Diphenyl-^-nitrobenzylidenehydrazine  melts  at  131°,  the  m.-nitro-oom- 
pound  at  119 — 120°;  both  these  substances  are  brownish-yellow; 
the  o-m£ro-compound  melts  at  1 46°  and  is  yellowish-red ;  the  o -hydroxy- 
compound  crystallises  in  white  needles  and  melts  at  139°. 

ip-Tolyl-a-methylhydrazine ,  prepared  by  reducing  jt?-tolylmethylnitros- 
amine,  is  a  non-crystallisable  oil,  readily  soluble  in  the  ordinary 
organic  solvents ;  it  is  decomposed  by  concentrated  mineral  acids,  its 
hydrochloride  being  most  conveniently  obtained  by  passing  hydrogen 
chloride  into  its  ethereal  solution. 

Tp-Tolyl-])-nitrobenzylidenemethylhydrazine  melts  at  143°,  the  m -nitro- 
compound  at  150*5°,  and  the  o-m'^ro-compound  at  90*5° ;  these  nitro- 
derivatives  are  red,  whilst  the  'p-hydroxy-com'poxnid  melting  at 
85 — 86°,  is  pale  yellow.  G.  T.  M. 
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Normal Diazo-compounds as  “  Pseudo  diazonium Compounds.’ 
By  Arthur  Hantzsch  ( Ber .,  1899,  32,  3132 — 3136). — The  relation 
of  normal  diazo-compounds  (metallic  salts,  diazo-oxides,  diazo-ethers, 
and  normal  diazo-cyanides)  to  diazonium  salts  exactly  corresponds  with 
that  of  the  pseudo-bases  (see  this  vol.,  i,  113)  to  the  ammonium 
salts.  The  non-existence  of  the  isomeric  diazonium  compounds  corre¬ 
sponds  with  the  labile  or  unstable  nature  of  the  ammonium  bases,  their 
cyanides  and  other  derivatives,  the  velocity  of  change  being  here  too 
great  to  be  observed. 

The  latter  part  of  the  paper  is  a  reply  to  Bamberger  (Abstr.,  1899, 
i,  750).  T.  M.  L. 

Decomposition  of  Proteids  by  Acids.  By  Thomas  Bokorxy 
(Zeit.  angew.  Chem 1899,  1099 — 1100). — The  action  of  4  per  cent, 
aqueous  solutions  of  hydrochloric,  hydrobromic,  sulphuric,  oxalic,  and 
acetic  acids  on  purified  egg-albumin  has  been  studied.  The  action 
begins  soonest  with  hydrochloric  acid,  and  the  others  follow  in  the 
order  given.  The  albumoses  and  peptones  formed  were  separately 
precipitated  after  the  several  mixtures  had  been  boiled  for  2  hours. 
Moderately  large  quantities  of  peptone  were  obtained  from  the 
hydrochloric,  hydrobromic  and  sulphuric  acid  solutions,  none  at  all 
from  the  oxalic  acid,  and  merely  a  trace  from  the  acetic  acid.  Com¬ 
pare  Wroblewski  on  peptonisation  (Abstr.,  1895,  ii,  516). 

J.  J.  S. 

Amount  of  Tyrosine  from  Proteids.  By  Felix  Reach 
( Virchow  s  Archiv ,  1899,  158,  288 — 296). — The  amount  of  tyrosine 
obtained  from  the  decomposition  of  various  proteids  is  very  differently 
given  by  different  observers,  and  also  differs  considerably  with  differ¬ 
ent  proteids  (from  0  25  to  5  per  cent.). 

In  the  present  research,  the  proteid  material  was  decomposed  by 
pancreatic  digestion,  but  in  parallel  experiments  with  the  same  proteid 
the  results  vary.  Thus  with  fibrin,  the  amount  of  tyrosine  varied 
from  0  6  to  3*8  ;  with  egg-white  from  0*1  to  0*6  ;  with  muscle  pro¬ 
teids,  from  106  to  1’37  per  cent.  The  one  experiment  quoted  with 
casein  gave  a  yield  of  4'5  per  cent,  of  tyrosine.  W.  D.  H. 

Nomenclature  of  the  Albumins  of  White  of  Egg.  By  Alexei 
A.  Panokmoff  (Chem.  Centr .,  1899,  ii,  480;  from  J.  Buss.  Chem.  Soc.r 
1899,  31,  555 — 556). — The  eggs  of  different  birds  contain  different 
kinds  of  albumin,  and  the  author  proposes  to  name  the  albumin  of 
hen's  egg,  which  is  easily  crystallised  from  ammonium  sulphate 
solution,  albumin,  and  the  more  soluble  albumin,  albuminin  (compare 
Abstr.,  1899,  i,  655).  In  other  cases,  to  the  albumin  which  is  least 
soluble  in  ammonium  sulphate  solution  a  name  is  given  which  is 
formed  by  attaching  the  termination  “-in  ''  to  the  zoological  name  of  the 
bird,  the  more  soluble  albumins  being  similarly  designated  by  words 
endingin  “-inin”  and  “-inidin”  inthe  order  of  increasingsolubility.  Thus 
the  amorphous  albumin  of  pigeon's  egg  is  columbin  and  the  more 
soluble  crystalline  albumin  is  columbinin.  E.  W.  W. 
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Action  of  Heat,  Dilute  Acids,  and  Alcohol  on  Albumin.  By 
Alexei  A.  Panormoff  (Chem.  Centr .,  1899,  ii,  480 — 481  ;  from  J.  Russ. 
Chem .  Soc 1899,  31,  556 — 560.  Compare  Abstr.,  1899,  i,  655). — 
When  0*05 — 0*5  per  cent,  solutions  of  albumin  in  hydrochloric,  hydro- 
bromic,  phosphoric,  pyrophosphoric  or  metaphosphoric  acid  are 
dialysed  at  the  ordinary  temperature,  acid  solutions  are  obtained  in  all 
cases  but  the  last,  metaphosphoric  acid  alone  forming  a  precipitate, 
The  rotatory  power  of  these  acid  solutions  differs  from  those  of  the 
original  solutions  and  is  still  further  increased  by  heating  at  100°. 
In  both  cases,  compounds  of  albumin  with  the  acids  are  formed,  and  the 
change  of  rotatory  power  must  therefore  be  due  to  polymerisation  or 
depolymerisation.  These  polymeric  compounds  have  also  a  different 
solubility  in  water.  The  compounds  obtained  by  dialysing  the  cold 
solutions,  when  reduced,  regenerate  the  original  albumin,  but  the  com¬ 
pounds  prepared  by  heating  at  100°  yield  only  amorphous  compounds 
of  the  same  composition.  The  formula  Alb,5HCl,  in  which 
Alb  =  C258H-422Og3N63S3,  is  ascribed  to  the  hydrochloride  and  Alb,3HBr 
to  the  hydro  bromide.  Phosphoric  acid  forms  compounds  containing 
2H3P04,  3HsP04,  and  4H3P04  respectively,  according  to  the  concentra¬ 
tion  of  the  acid,  and  pyrophosphoric  acid  compounds  containing  3H4P207 
or  7H4P207.  By  heating  either  of  the  two  latter  compounds  with  a  0*2 
or  a  0*5  per  cent,  solution  of  pyrophosphoric  acid,  the  compounds 
Alb,4H3P04  or  Alb,5H3P04  are  formed  respectively.  The  albumin 
obtained  by  evaporating  dialysed  albumin  in  a  vacuum  or  by  coagulat¬ 
ing  it  at  100°  and  finally  drying  at  100°  in  a  stream  of  hydrogen,  has 
properties  which  differ  from  those  of  the  albumin  prepared  by  pre¬ 
cipitating  with  alcohol  and  ether  and  drying  in  a  similar  manner, 
although  both  have  the  composition  given  above.  E.  W.  W. 

Solubility  of  Serum-Globulin  in  Water.  By  Emil  Marcus 
(Zeit.  physiol .  Chem .,  1899,  «28,  559 — 575). — Doubt  is  cast  on  the 
hitherto  accepted  fact  that  serum-globulin  is  insoluble  in  water.  It 
was  prepared  by  several  methods  from  serum  and  subjected  to  dialysis  ; 
only  a  small  quantity  of  the  globulin  was  precipitated.  The  globulin 
so  precipitated  and  that  which  remains  in  solution  do  not,  however, 
differ  in  elementary  composition,  coagulation-temperature,  or  specific 
rotatory  power.  W.  D.  H. 

Spectroscopy  of  the  Blood.  By  V.  Arnold  (Chem.  Centr.,  1899, 
ii,  344  ;  from  Centr .  med .  JPtss.,  37,  465 — 468). — The  rose-red  solu¬ 
tion  of  hsematoporphyrin  in  alcohol  or  chloroform  turns  violet  on 
adding  bromine  water.  On  adding  strong  hydrochloric  acid,  the 
solution  becomes  steel-blue.  When  mixed  with  aqueous  caustic  potash, 
a  brown  colour  is  obtained  ;  on  adding  excess  of  bromine  water,  the 
mixture  turns  a  dirty  green,  and  when  hydrochloric  acid  is  added  in 
excess  a  pure  green  is  obtained.  Measurements  are  given  of  the  bands 
contained  in  the  absorption  spectra  of  these  various  solutions. 

L.  de  K. 

Extractives  of  Muscle.  By  Max  Siegfried  (Zeit.  physiol.  Chem., 
1899,  28,  524 — 529). — The  N  :  P  ratio  in  various  preparations  of 
carniferrin  varies  considerably  according  to  the  method  of  preparation. 
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This  is  due  to  varying  amounts  of  impurity,  of  which  the  principal 
constituent  is  an  albumose-like  substance.  W.  D.  H. 

Nucleons.  By  Th.  Richard  Kroger  ( Zeit .  physiol .  Chem .,  1899, 
28,  530 — 534). — By  1  salting-out  ’  solutions  of  muscle  nucleon  by 
sodium  chloride  or  magnesium  sulphate,  the  amount  of  nitrogen  is 
diminished  slightly.  If  ammonium  sulphate  is  used,  the  phosphorus 
is  lessened  also,  and  the  N :  P  ratio  sinks.  These  results  show  that 
decomposition  occurs.  A  corresponding  effect  is  produced  by  peptic 
and  tryptic  digestion.  Similar  experiments  with  milk  nucleon  gave 
the  same  results,  except  that  peptic  digestion  produces  no  change 
and  ammonium  sulphate  causes  little  or  no  precipitation. 

W.  D.  H. 

Plasmic  Acid.  By  Alberto  Ascoli  {Zeit.  physiol.  Chem.y  1899,. 
28,  426 — 438). — This  substance  was  originally  prepared  from  yeast 
nuclein  by  Kossel  (Abstr.,  1893,  i,  680),  and  differs  in  many  of  its 
characters  from  nucleic  acid.  It  is  now  shown  to  be  metaphosphoric 
acid.  As  prepared,  however,  it  contains  about  1  per  cent,  of  iron,, 
although  whether  this  is  to  be  regarded  as  ‘  organic  7  or  ‘  masked  7 
iron  is  uncertain,  the  various  colour  reactions  giving  contradictory 
results.  W.  D.  H. 

Properties  of  G-elatin.  By  Carl  Thore  Morner  (Zeit.  physiol. 
Chem.y  1899,  28,  471 — 523).— By  treating  gelatin  in  succession  with 
water,  dilute  potash,  dilute  acetic  acid,  water,  alcohol,  and  warm 
water,  filtering,  precipitating  with  alcohol,  drying,  powdering,  ex¬ 
tracting  with  ether,  &c.,  a  product  was  obtained  containing  only  from 
0*25  to  0*75  per  cent,  of  ash.  It  contains  0*2  per  cent,  of  sulphur  ; 
this  is  present  in  the  gelatin,  not  in  impurities ;  the  higher  percentage 
of  sulphur  given  by  others  is  due  to  proteid  admixture.  With 
Millon's  reagent,  it  gives  a  reaction  which,  however,  is  transitory 
unless  the  reagent  is  considerably  diluted  with  water.  With  sodium 
chloride,  potassium  ferrocyanide,  and  acetic  acid,  it  gives  a  precipi¬ 
tate  when  these  reagents  are  present  in  suitable  proportions.  The 
idea  that  gelatinisation  depends  on  the  presence  of  mineral  constituents 
was  not  confirmed  ;  neither  was  any  support  found  for  what  Dastre 
calls  the  i  salt-digestion  ’  of  gelatin.  W.  D.  H. 

Oystin,  a  Decomposition  Product  of  Keratin.  By  Karl 
A.  H.  Morner  (Zeit.  physiol.  Chem.y  1899,  28,  595 — 615). — Horn  wa& 
treated  on  the  water-bath  with  25  per  cent,  hydrochloric  acid  for 
several  days ;  among  the  products  of  decomposition  (tyrosine,  &c.) 
separated  out,  most  interest  attaches  to  the  presence  of  cystin, 

1 1  grams  of  which  were  obtained  from  450  grams  of  dry  keratin 
cystein  was  also  obtained.  In  another  experiment,  more  cystin  was. 
obtained  in  proportion,  but  no  cystein.  W.  _D.  H. 
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New  Method  of  Preparing  Unsaturated  Hydrocarbons.  By 
L.  Tschugaeff  ( Ber .,  1899,  32,  3332 — 3335). — When  an  alkyl 
xanthate  of  the  unsaturated  hydrocarbon  radicle  CnH2m_i  is  sub¬ 
jected  to  dry  distillation,  it  breaks  up  in  accordance  with  the 
following  equations,  OnH2wi_iO,CS#SR  =  CnH27n_2  +  COS  +  RSH  and 
C7lH2m_iO-CS-SR  =  CnH2w_2  +CS?  +  ROH.  In  both  reactions  the 
unsaturated  hydrocarbon  is  obtainedj  and  the  yield  is  usually  very 
good.  The  dixanthate,  produced  by  the  condensation  of  a  metallic 
xanthate  with  iodine,  also  breaks  up  in  a  similar  manner, 
C„H2w_10-CS2-CS2-0CnH2w_1  = 

CnH2m_2  +  CnH2m_rOH  +  COS  +  CS2  +  S ; 
the  yield  in  this  case,  however,  is  smaller  and  the  product  less  pure. 
These  two  synthetical  methods  have  been  successively  employed  for 
the  preparation  of  menthene.  Menthol,  dissolved  in  dry  toluene,  is 
successively  treated  with  sodium,  carbon  disulphide,  and  methyl 
iodide ;  the  xanthate  thus  produced,  on  distillation,  yields  menthene 
and  methyl  mercaptan.  The  hydrocarbon  is  purified  by  fractionation 
and  distillation  over  sodium ;  its  specific  gravity  and  boiling  point 
correspond  with  those  of  other  preparations,  but  its  specific  rotatory 
power  is  far  greater ;  in  menthene  from  the  xanthate,  [a]D  varies  from 
114*77°  to  116*06°,  whilst  in  the  specimen  from  the  dixanthate  it  is 
111*56°.  The  nitrosyl  chloride  of  the  most  active  menthene  melts  at 
127°  and  gives  [a]p  242*5°.  The  menthene  prepared  by  Urban  and 
Kremers  has  a  specific  rotation  of  32*77°  ;  its  nitrosyl  chloride  melts 
at  128°  and  has  [alD  13*76°  (compare  Abstr.,  1894,  i,  468). 

G.  T.  M. 

Biochemical  Oxidation  of  Propylene  Glycol.  By  Andre 
Rung  (Compt.  rend.,  1899,  129,  1252 — 1254.  Compare  Abstr.,  1899, 
i,  323). — The  aldehydic  substance  produced  by  the  action  of  the 
sorbose  bacterium  on  solutions  of  propylene  glycol  is  shown  to  be 
acetol  by  isolating  it  in  the  form  of  its  oxime.  The  amount  of  the 
glycol  oxidised  never  exceeds  50  per  cent,  of  the  total  quantity,  how¬ 
ever  long  the  fermentation  is  continued  ;  this  may  be  due  either  to  the 
paralysing  effect  of  the  acetol  on  the  bacterium,  or  to  the  organism's 
preference  for  one  of  the  optical  forms  of  the  glycol,  or  to  a  combination 
of  the  two  causes.  The  unaltered  propylene  glycol  is  optically  active 
and  appears  to  consist  of  a  mixture  of  the  dextrorotatory  form  and 
the  racemic  compound.  Le  Bel,  who  also  effected  a  partial  resolution 
of  propylene  glycol  by  the  action  of  various  ferments  and  moulds, 
found  that  the  solutions  generally  became  leevorotatory.  G.  T.  M. 

Cyclic  Isomeric  Change  of  Methyloctadienonol.  By  Georges 
L^ser  (Bull.  Soc.  Chim .,  1899,  [iii],  21,  969 — 973.  Compare  Abstr., 
1899,  i,  743). — Methyloctadienonol,  the  product  of  the  condensation 
of  methylheptenone  with  ethyl  formate,  has  the  constitution 
GMe^CH’CH^H^CO’CHICH’QH,  as  is  shown  by  its  behaviour 
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towards  methylaniline  (Abstr.,  1899,  i,  415)  and  by  its  yielding  a 
monoacetate,  a  colourless,  odourless  liquid  boiling  at  138°  under  13  mm. 
pressure.  When  heated  for  a  few  minutes  at  100°  with  five  times 
its  weight  of  80  per  cent,  sulphuric  acid,  methyloctadienonol  is  con¬ 
verted  into  the  isomeric  /30-oxy-f3-methyl-Y)-octene-£-one, 


CMe2<0>02H;CH>0(2>CH2, 


which  melts  at  about  -  2*5°  and  boils  without  decomposition  at 
225 — 227° ;  it  is  insoluble  in  cold  alkalis,  gives  no  coloration  with 
ferric  chloride,  and  is  not  acted  on  by  chromic  acid  mixture,  but 
immediately  decolorises  bromine  or  potassium  permanganate  solution. 
It  forms  an  oxime  melting  at  90 — 91°  and  boiling  at  150 — 151° 
under  18  mm,  pressure,  which  yields  an  acetyl  derivative  boiling  at 
158 — 160°  under  20  mm.  pressure ;  oxidation  with  2  per  cent,  potass¬ 
ium  permanganate  solution  converts  it  into  the  lactone  of  y-hydroxy- 
isohexoic  acid.  The  constitution  which  has  been  assigned  above  to 
the  isomeride  of  methyloctadienonol  is  fully  confirmed  by  these 
reactions,  and  also  by  a  determination  of  its  molecular  refraction 
(found,  44'02  ;  calculated,  43-95).  N.  L. 


Methylene  Sulphate  or  Sulphuric  Methylal.  By  Marcel 
Del&pine  (Compt.  rend.,  1899,  129,  831 — 833). — Methylene  sulphate 

or  sulphuric  methylal,  CH2<^q^>S02  or  CH20,S03,  obtained  by  dis¬ 
solving  trioxymethylene  in  fuming  sulphuric  acid,  is  a  white,  crystal¬ 
line,  odourless,  and  tasteless  substance,  almost  insoluble  in  water  and 
organic  solvents  with  the  exception  of  acetone,  from  which  it  can  be 
crystallised  and  from  which  it  is  precipitated  by  adding  water,  alcohol, 
ether,  or  chloroform.  It  melts  at  about  155°,  but  even  below  this 
temperature  decomposes  into  sulphur  dioxide,  carbonic  oxide,  sul¬ 
phuric  acid,  and  formaldehyde ;  in  sealed  tubes  at  200°,  it  yields  the 
same  products  together  with  carbon  dioxide  and  a  black,  solid 
wC6H60.  Methylene  sulphate  immediately  converts  aldehyde  into  par¬ 
aldehyde  ;  it  is  but  slightly  affected  by  water  or  alkalis  at  the  ordinary 
temperature,  but  at  60 — 70°  is  rapidly  hydrolysed,  yielding  form¬ 
aldehyde  and  sulphuric  acid.  Although  it  has  no  action  on  alcohols  in 
the  cold,  it  reacts  at  60 — 70°  with  methyl,  ethyl,  propyl,  isopropyl, 
isobutyl,  isoamyl,  and  benzyl  alcohols,  yielding  the  corresponding 
formals  and  acid  sulphates  of  the  various  radicles. 

The  heat  of  combustion  of  methylene  sulphate  (1  gram)  is  1286 '5 
cal.  ;  molecular  heat  of  combustion  at  constant  pressure  and  volume, 
141*5  Cal.  Hence  S(oct.)  +  04  +  C  +  H2  =  S04CH2  solid,  develops 
+  162*9  Cals.,  and  the  formation  of  the  compound  from  sulphur 
trioxide  and  trioxymethylene  develops  +18  7  Cals.  This  reaction 
is  also  exothermic  if  sulphuric  acid  is  substituted  for  the  oxide, 
owing  to  the  heat  of  combination  of  the  excess  of  acid  with  the  water 
that  is  formed.  C.  H.  B. 


Velocity  and  Limits  of  the  Esterification  of  Phosphoric 
Acid  by  Glycerol.  By  Hejstri  Imbert  and  Guillame  Belugou  {Bull. 
Soc.Chim.,  1899,  [iii],  21,  935 — 939.  Compare  Abstr.,  1899,  i,  659. — - 
When  phosphoric  acid  and  anhydrous  glycerol  are  mixed  in  molecular 
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proportion,  monoglycerophosphoric  acid  alone  is  formed,  the  coefficient 
of  esterification  reaching  its  maximum  value  almost  immediately  at 
the  ordinary  temperature,  and  then  slowly  diminishing.  At  a  higher 
temperature  (105°),  the  diminution  is  more  rapid,  a  minimum  value 
being  soon  reached,  after  which  the  coefficient  of  esterification 
increases,  and  ultimately  exceeds  its  original  value.  The  presence  of 
water  greatly  diminishes  the  rate  of  esterification,  only  9*32  per  cent, 
of  the  monohydrated  acid  being  transformed  after  13  days  at  50°. 
The  action  of  glycerol  on  phosphoric  oxide  results  in  the  formation 
of  each  of  the  three  glycerophosphoric  acids.  N.  L. 

Acid  Esters  of  Boric  Acid.  By  Alfred  Wohl  and  C. 
Neuberg  (Ber.j  1899,  32,  3488 — 3492). — Hydroxychloropropionacetal, 
OH*  CH2*CHCl*CH(OEt)2,  is  obtained  by  treating  acraldehydeacetal 
with  bleaching  powder  and  boric  acid  in  aqueous  solution  (Abstr., 
1898,  i,  556) ;  when  an  attempt  is  made  to  prepare  glyceraldehyde- 
acetal  by  boiling  the  resulting  solution  with  potassium  carbonate, 
ether  extracts  from  the  product  a  potassium  salt  of  the  composition 
0K*B[0*CH(CH2*0H)*CH(0Et)2]2. 

By  treating  allyl  alcohol  with  calcium  hypobromite  and  boric  acid, 
/3-bromohydrin,  melting  at  227 — 230°,  was  obtained  in  very  small 
yield ;  by  boiling  it  with  aqueous  potassium  carbonate  and  boric 
acid,  and  extracting  the  product  with  ether,  a  potassium  salt, 
0K*B[0*CH(CH2*0H)2]2,  was  obtained. 

/3-Bromohydrin  a-ethyl  ether  appears  to  react  in  a  similar  way  \  it 
is  made  by  acting  on  sodium  allyl  oxide  with  ethyl  bromide,  and 
treating  the  product  with  hypobromous  acid.  Compounds  which  do 
not  contain  a  secondary  halogen  atom,  such  as  ethyl  bromide,  benzyl 
chloride,  or  the  chlorohydrin  CH2Cl*CH(OH)*CH2*OH,  do  not  form 
salts  of  the  kind  described,  neither  do  simple  secondary  halogen 
derivatives,  such  as  isopropyl  chloride  and  bromide.  C.  F.  B. 

a-Dimethylisocrotonic  (2-Dimethyl-3-butinoio)  Acid.  By 
Louis  Bouveault  (Bull.  Soc.  Chim.f  1899,  [iii],  21,  1062 — 1065). — 
The  action  of  acetaldehyde  on  ethyl  bromo isobutyrate  in  the  presence 
of  zinc,  according  to  Saytzeff  and  Beformatsky’s  process,  results 
principally  in  the  formation  of  ethyl  ^-hydroxy- <x-dimethylbutyr ate ,  but 
symmetrical  diethyl  pentamethylglutarate ,  CHMe(CMe2*C02Et)2,  is 
also  produced.  The  latter  boils  at  170—180°  under  18  mm.  pressure, 
and  has  a  sp.  gr.  0*9953  at  0°.  Ethyl  /?-hydroxy-a-dimethyl butyrate 
is  a  colourless  liquid  which  boils  at  93 — 94°  under  18  mm.  pressure 
and  has  a  sp.  gr.  0*9974  at  0°;  it  is  not  affected  by  most  dehydrating 
agents,  but  when  heated  at  100°  with  phosphorus  pentachloride 
yields  ethyl  fi-chloro-a-dimethylbutyrate,  which  boils  at  about  200°  and 
is  not  decomposed  by  alcoholic  potash,  and  ethyl  a-dimethylisocrotonate, 
el  colourless  liquid  boiling  at  144 — 146°,  which  differs  from  the  alkyl 
salts  of  a/?-unsaturated  acids  in  not  reacting  with  ethyl  sodiomalonate. 
a -Dimethylisocrotonic  acid ,  obtained  by  hydrolysing  its  ethyl  salt,  is  a 
colourless  liquid  which  boils  at  92°  under  23  mm.  pressure  and  readily 
combines  with  bromine  to  form  a  crystalline  additive  product  melting 
at  91°.  The  chloride  of  this  acid  reacts  with  tetracliloroquinol  to 
form  two  compounds,  of  the  composition  0H*06C14*C02*C5H9  and 
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C6C14(C02*C5H9)2  respectively ;  the  former  crystallises  in  white 
needles,  melts  at  132°,  and  is  very  soluble  in  neutral  solvents,  whilst 
the  latter  melts  at  133 — 134°  and  is  only  slightly  soluble  in  neutral 
solvents.  N.  L. 

Ethyl  Acetoacetate.  By  Heinrich  Goldschmidt  and  Lazar 
Oslan  (Ber.y  1899,  32,  3390 — 3399). — The  hydrolysis  of  ethyl  aceto¬ 
acetate  by  sodium  hydroxide  proceeds  as  a  reaction  of  the  first,  and 
not  of  the  second,  order,  the  velocity  constant  being  independent  of 
the  concentration  of  the  ester  and  of  the  base.  This  result  can  be 
explained  if  (1)  ethyl  acetoacetate  is  a  strong  monobasic  acid  and  is 
converted  almost  completely  into  the  sodium  derivative  by  an 
equivalent  of  sodium  hydroxide,  whilst  (2)  sodium  acetoacetate  possesses 
no  marked  acid  properties,  and  (3)  if  the  hydrolysis  takes  place  by 
the  action  of  the  free  alkali  on  the  free  ester  and  not  on  its  sodium 
derivative.  The  last  statement  is  supported  by  Fischer’s  observation 
that  metallic  compounds  of  esters  are  hydrolysed  only  with  difficulty 
(Abstr.,  1899,  i,  262),  and  especially  that  ethyl  acetoacetate  is  hydro¬ 
lysed  more  slowly  than  ethyl  dimethylacetoacetate,  which  does  not 
form  a  metallic  derivative.  The  neutral  character  of  sodium  aceto¬ 
acetate  is  shown  by  the  fact  that  it  does  not  produce  any  marked 
decrease  in  the  velocity  of  hydrolysis  of  ethyl  acetate  by  sodium 
hydroxide.  The  acid  character  of  ethyl  acetoacetate  is  shown  by  con¬ 
ductivity  determinations  which  gave  /*16  0*36  and  ^1024  3T2,  360, 

k  0'63  x  10“ 7  at  25°;  the  ester  is  thus  a  much  stronger  acid  than 
phenol,  and  slightly  stronger  than  o-cresol.  The  hydrolytic  constant 
of  ethyl  sodioacetoacetate  is  calculated  to  be  *  =  2x10“ 7  and  the 
small  extent  of  the  dissociation  is  confirmed  by  cryoscopic  measure¬ 
ments.  T.  M.  L. 

Orientation  in  the  Terpene  Series.  XXIV.  By  Adolf  von 
Baeyer  (Ber.,  1899,  32,  3619 — 3624)  [with  Otto  Seuffert]. —Al¬ 
though  /3£-dimethyloctane-e-oloic  acid  contains  its  hydroxyl  group  in 
the  c-position  relatively  to  the  carboxyl  group,  it  behaves  like  a  y- 
or  S-hydroxy-acid  and  yields  a  lactone,  f3£-dimethyloctane-c-olide, 

,  produced  when  the  corresponding  hydroxy- 

217)  is  heated  in  a  vacuum,  distils  at  128 — 130° 
under  17  mm.  pressure;  when  cooled  in  a  freezing  mixture,  it  becomes 
solid,  and  as  the  temperature  of  the  mass  rises  one  portion  melts, 
whilst  the  residue  remains  solid  in  the  form  of  tabular  crystals  which 
molt  at  47°.  Analysis  indicates  that  the  two  fractions  are  isomeric  ; 
both  modifications  are  insoluble  in  water  and  cold  dilute  caustic  soda 
solution;  they  dissolve  in  the  hot  alkali,  but  are  not  attacked  by 
potassium  permanganate.  The  lactone  melting  at  47°  yields  an  acid 
melting  at  65°,  whilst  that  of  lower  melting  point  yields  an  oily  acid. 
The  isomerism  of  the  lactones  and  their  acids  depends  on  the  pre¬ 
sence  of  two  asymmetric  carbon  atoms  in  the  molecule  of  the  hydroxy- 
acid,  CHMe2,GH(0H)‘CH2’CH2*6yHMe*CH2*C02H ;  one  of  these  is 
suppressed  by  oxidation,  and  accordingly  both  modifications  of  this 
compound  yield  the  same  ketonic  acid, 

CHMe2-00-CH2-CH2-CHMe-CH2-C02HJ 


CHMe-CH2~CO 

CH2-OH2*OHPr^° 
acid  (Abstr.,  1896,  i, 
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on  treatment  with  potassium  dichromate  and  sulphuric  acid ;  the 
ketone  is  identified  by  means  of  the  oxime  which  melts  at  97°. 


G.  T.  M. 


Action  of  Caro’s  Reagent  on  Ketones.  By  Adolf  von  Baeyer 
and  Victor  Villiger  ( Ber .,  1899,  32,  3625 — 3633.  Compare  Caro, 
Zeit.  angew.  Chem .,  1898,  845). — When  Caro’s  reagent  (potassium 
persulphate  and  sulphuric  acid)  acts  on  a  ketone,  an  oxygen  atom  is 
introduced  into  the  molecule  between  the  carboxyl  group  and  one  of 
the  hydrocarbon  residues ;  if  it  is  assumed  that  the  first  product  is  a 


A) 

peroxide,  then  the  course  of  the  reaction  R2C<*  — >  R*COOR  is 


comparable  with  that  of  the  Beckmann  change, 

R  C<?  —  R„CO-NHR. 

2  ^NH  2 


When  menthone  is  treated  with  a  mixture  of  persulphate  and  con¬ 
centrated  sulphuric  acid,  the  e-lactone  of  /?£-dimethyloctane-e-oloic  acid 
is  produced  (compare  preceding  abstract). 

The  t-lactone  of  y3-isopropylheptane-e-oloic  acid, 


A5H9-CH9-CHMe 

CHPrS<CH2-C0-0 

prepared  from  tetrahydrocarvone  in  a  similar  manner,  is  an  oil  boil¬ 
ing  at  155 — 156°  under  21  mm.  pressure.  On  hydrolysis,  the  lactone 


yields  an  uncrystallisable  hydroxy-acid,  the  silver  salt  of  which 
crystallises  in  white  needles ;  this  acid,  when  treated  with  Beckmann’s 


mixture,  yields  a  ketonic  acid  identical  with  that  obtained  by  direct 


oxidation  from  tetrahydrocarvone  (Abstr.,  1896,  i,  217). 

Campholide  is  produced  when  a  benzene  solution  of  camphor  is 
added  to  a  mixture  of  potassium  persulphate,  sulphuric  acid,  and 
water  (H2S04,H20),  and  is  isolated  by  means  of  its  additive  compound 
with  hydrogen  bromide.  The  latter  compound,  bromocampholic  acid, 
crystallises  in  plates  and  melts  at  177°.  The  campholide  is  identical 
with  that  obtained  by  Haller  from  camphoric  anhydride.  The  com¬ 
pound  C10H16O4  is  obtained  as  a  bye-product  in  the  above  reaction ; 
it  crystallises  from  water  in  plates  and  melts  at  189 — 190°. 

A  compound  having  the  composition  of  acetone  peroxide  is  obtained 
from  acetone  and  persulphuric  acid  ;  it  crystallises  in  prisms,  melts 
at  132 — 133°,  and  closely  resembles  the  acetone  peroxide  obtained  by 
Wolffenstein  from  acetone  and  hydrogen  peroxide;  the  latter,  however, 
melts  at  94 — 95°  (Abstr.,  1895,  i,  644). 

Terpineol,  when  treated  with  Caro’s  reagent,  yields  trihydroxy- 
hexahydrocymene.  Gr.  T.  M. 


Action  of  Aluminium  Chloride  on  Camphoric  Anhydride.  By  G. 
Blanc  ( Compt.rend .,  1899, 129, 1019 — 1020.  Compare  Lees  and  Perkin, 
Proc.,  1898,  14,  111;  1899,  15,  23;  1900,  16,  18).— When  the  bye- 
product  obtained  in  the  preparation  of  isolauronolic  acid  by  the  action 
of  aluminium  chloride  on  camphoric  anhydride  is  distilled  in  a  vacuum, 
the  distillate  consists  of  unchanged  camphoric  anhydride,  isolauronolic 
acid,  and  an  oily  liquid  boiling  at  140 — 145°  under  20  mm.  pressure. 
This  oily  liquid,  by  repeated  extraction  with  potassium  hydrogen  car¬ 
bonate,  is  separated  into  an  acid  portion  (^4)  and  a  neutral  portion  ( B ). 
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The  acid  portion  (A)  boils  at  140 — 142°  under  20  mm.  pressure, 
and  consists  of  a  mixture  of  several  acids  of  the  composition  C9H1402 
and  C9H1G02.  It  was  oxidised  with  alkaline  potassium  permanganate 
and  the  oxidation  product  distilled  in  steam.  The  residue  in  the  flask 
consists  of  the  products  of  oxidation  of  isolauronic  and  isolauronolic 
acids,  and  an  oily,  non-ketonic  acid  which  is  unsaturated  and  prob¬ 
ably  has  the  composition  C9H1402.  The  distillate  consists  of  two 
saturated  acids,  C9H1G02  ;  the  first  melts  at  76 — 77°  and  forms  an 
amide  crystallising  in  needles  and  melting  at  190°,  and  a  bromoethyl 
ester ,  boiling  at  130 — 132°  under  25  mm.  pressure,  which,  when  treated 
with  alcoholic  potash,  gives  an  acid ,  C9H1402,  melting  at  108 — 110°, 
the  amide  of  which  melts  at  163°.  The  second  acid  found  in  the 
distillate  is  an  uncrystallisable  oil  of  high  boiling  point  possessing  a 
fatty  acid  odour ;  its  amide  is  a  liquid. 

The  neutral  portion  (B)  is  probably  the  lactone  of  an  acid,  C9H1603  ; 
it  boils  at  125 — 135°  under  30  mm.  pressure,  is  insoluble  in  cold 
dilute  alkalis,  but  dissolves  on  warming,  and  on  analysis  gives  numbers 
corresponding  with  the  formula  C9H1402.  H.  R.  Le  S. 

Camphenilanaldehyde  and  Camphenilanic  Acid.  By  Julius 
Bredt  and  Wilhelm  Jagelki  ( Annalen ,  1899,  310,  112—134.  Com¬ 
pare  Abstr.,  1898,  i,  264). — It  has  been  shown  byEtard  (Abstr.,  1893, 
i,  360)  that  camphene  forms  the  additive  compound  C10H16,2CrO2Cl2 
when  dissolved  in  carbon  disulphide  and  treated  with  ehromyl  di¬ 
chloride;  treatment  with  water  gives  rise  to  an  aldehyde,  to  which  he 
ascribed  the  formula  C10H14O,  calling  it  camphenaldehyde,  and  this, 
on  exposure  to  air,  yields  the  corresponding  acid,  which  was  called 
camphenic  acid.  The  authors,  however,  find  that  the  aldehyde  has 
the  formula  C10H16O,  and  they  use  the  name  camphenilanaldehyde ; 
the  acid  C10H16O2  is  now  called  camphenilanic  acid. 

The  double  compound,  C10H16,2CrO2Cl2,  is  a  pale  brown  powder 
which  is  very  hygroscopic,  forming  a  green  liquid  when  exposed  to 
air ;  it  tastes  sweet,  and  is  somewhat  soluble  in  ether,  being  insoluble 
in  benzene,  petroleum,  or  carbon  tetrachloride. 

CH2*CH - v 

Camphenilanaldehyde ,  )  >CMe2  ^>CH*CHO,  produced  by  the 

CH2-CMe - / 

action  of  water  on  the  double  compound  of  camphene  with  chromyl 
dichloride,  has  an  agreeable  odour,  and  dissolves  readily  in  organic 
solvents;  it  melts  at  about  70°,  and  boils  at  96°under  14  mm.  pressure. 

CII2*CH - v 

Camphenilanic  acid ,  |  ^>CMe2  yCH*C02II,  melts  at  65°  and 

CH2-CMe - / 

boils  at  147°  under  14  mm.  pressure  ;  the  calcium  and  silver  salts  are 
crystalline  and  anhydrous.  The  chloride ,  C10H15OC1,  boils  at  105 — 106° 
under  14  mm.  pressure,  and  the  methyl  ester  boils  at  99 — 100°  under 
12  mm.  pressure. 

Bromocamphenilanic  acid ,  C10H15O2Br,  separates  from  petroleum  in 
colourless  crystals  and  melts  at  145°;  the  chloride,  prepared  by  the 
action  of  bromine  on  camphenilanic  chloride,  is  a  white,  crystalline 
substance,  and  boils  at  165°  under  14  mm.  pressure. 

Isocamphenilanic  acidy  C10H1GO2,  prepared  by  heating  camphenilanic 
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acid  with  dilute  nitric  acid,  melts  at  118°,  and  separates  from 
petroleum  in  crystals  belonging  to  the  triclinic  system  ;  [a  :  b  :  c  = 
1*8852:1  : 1-2155  ;  a  =  69°3'30",  £  =  99°20',  y  =  99°0'30"].  It  is  also 
produced  on  oxidising  camphenilanaldehyde  with  potassium  perman¬ 
ganate  ;  the  calcium  salt  contains  2H20,  and  the  silver  salt  resists  the 
action  of  light. 

Hydroxycamphenilanic  ( campheniloloic )  acid,  C10H16O3,  prepared  by 
heating  bromocamphenilanic  acid  with  sodium  carbonate,  melts  at 
170 — 172c;  the  sodium  salt  is  not  readily  soluble  in  cold  water,  and 
the  silver  salt  is  crystalline. 

It  is  probable  that  camphenilanaldehyde  is  identical  with  the 
aldehydic  substance  obtained  by  Wagner  from  camphene  glycol  and 
hydrochloric  acid,  and  hydroxycamphenilanic  acid  is  most  likely 
identical  with  the  acid  obtained  by  Wagner  on  oxidising  camphene 
with  potassium  permanganate  (compare  also  Jagelki,  Abstr.,  1899, 
i,  627).  M.  0.  F. 

Preparation  of  Azelaic  Acid.  By  L^on  Maquenne  (Bull.  Soc . 
Chim .,  1899,  [iii],  21, 1061 — 1062). — Azelaic  acid  is  usually  obtained 
by  oxidising  castor  oil  with  nitric  acid,  but  a  purer  product  and  a 
larger  yield  are  more  readily  obtained  by  the  action  of  potassium  per¬ 
manganate  on  an  alkaline  solution  of  the  crude  ricinoleic  acid  obtained 
by  the  hydrolysis  of  the  oil.  N.  L. 

Malic  Acid  from  Hippophae  Rhamnoides.  By  Hugo  Erdmann 
(Ber.,  1899,  32,  3351 — 3354.  Compare  this  vol.,  i,  10),— The  malic 
acid  obtained  from  the  ripe  berries  of  Hippophce  rhamnoides  (Seabuck- 
thorn)  is  identical  with  that  isolated  from  mountain  ash  berries ; 
their  ammonium  salts  have  the  same  molecular  rotation  (2*89 — 2*94°) 

Calcium  malate  separates  from  hot  aqueous  solutions  in  crystals 
containing  1^H20.  The  berries  also  contain  other  acidic  substances 
and  mannitol,  the  latter  being  isolated  in  the  form  of  its  calcium 
derivative.  G.  T.  M. 

Some  Complex  Salts  of  Tartaric  and  Malic  Acids,  and  their 
Specific  Rotatory  Power.  By  Arthur  Rosenheim  and  Herrmann 
Itzig  (Ber.,  1899,  32,  3424 — 3440). — The  potassium,  sodium,  and  am¬ 
monium  “  diberylliumtartrates,”  M'20,4Be0,2C4H405,  previously  de¬ 
scribed  (Abstr.,  1898,  ii,  71)  have  been  examined  as  regards  their  optical 
activity  ;  the  specimens  prepared  contained  respectively  6,  9,  and 
9H20.  The  molecular  rotation,  [M]D,  at  20°  in  aqueous  solution,  is 
about  225°,  225°,  and  242°  respectively,  and  varies  but  little  with  the 
dilution  ;  it  is  due  to  a  complex  anion,  (C8H4013Be4)"  or  (C4H307Be2)'2, 
of  the  nature  (-C02-[C2H2I02Be]*C02*Be-)20  or 

“C02-  [C2H2:  OsBe]  •  C02  •  Be  •  OH, 

and  exceedingly  stable,  since  dilution  does  not  afiect  the  rotation 
and  so  cannot  produce  hydrolysis.  Potassium  and  ammonium  “  mono- 
herylliumtartrates ,”  M'20,2Be0,2C4H406  +  2H20  (loc.  cit.,  72),  were 
examined  in  the  same  way  (the  sodium  salt,  with  3H20,  could  not  be 
obtained  sufficiently  pure)  ;  the  molecular  rotation  at  20°  was  about 
125°  and  126°  respectively,  and  varied  but  little  with  the  dilution  ; 
it  was  probably  due  to  a  stable  complex  anion,  (C8H8013Be2)",  of  the 
nature  (-C02*[CH*0H]2-C02-Be)20.  By  dissolving  an  equivalent 
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amount  of  beryllium  hydroxide  in  a  boiling  solution  of  tartaric  acid, 
a  beryllium  tartrate ,  C4H207Be3  4-  7H20,  was  obtained  ;  this  has,  at  20°, 
a  molecular  rotation  of  about  171°  in  3  per  cent,  solution,  increasing 
with  the  dilution*  In  all  cases,  the  entrance  of  beryllium  into  the 
molecule  causes  a  great  increase  in  the  rotatory  power.  Ammonium 
di~  and  mono-beryllium  racemates  were  also  prepared ;  they  have  the 
same  composition  as  the  d-tartrates ;  but  they  are  optically  inactive, 
so  that  the  ^tartrate  molecule  must  have  been  affected  in  the  same 
degree  as  the  c£-molecule,  and  in  the  opposite  sense,  by  the  entrance 
of  the  beryllium. 

Similar  observations  were  made  in  the  case  of  malic  acid.  Potassium , 
sodium ,  and  ammonium  diberylliummalates,  M'20,4Be0,(C4H303)20, 
with  5,  7,  and  4H20  respectively,  were  prepared  by  saturating  boiling 
aqueous  solutions  of  the  alkali-hydrogen  malate  with  freshly  precipi¬ 
tated  beryllium  hydroxide.  The  molecular  rotation  is  about  -  199°  at 
1 6°,  -  202°  at  1 6°,  and  —  201  °  atLl  3°  respectively,  and  is  due  to  an  anion 

of  the  nature  -C02*CH2-CH<^0®e^g~®®0®>CH-CH2-C02-. 

Ammonium  monoberylliummalate,  (NH4)20,2Be0,2C4H404  +  H20,  pre¬ 
pared  like  the  analogous  tartrate,  has  a  molecular  rotation  of  about 
-  106°  at  20°. 

By  adding  beryllium  sulphate  and  sodium  hydroxide  in  varying 
proportions  to  solutions  of  tartaric  or  malic  acids,  the  molecular 
rotation  reached  a  maximum  when  the  proportions  corresponded  with 
the  formation  of  the  “  diberyllium  ”  salt,  and  was  then  about  equal 
to  that  of  the  pure  salt.  Ethyl  hydrogen  tartrate  gave  a  maximum 
rotation  when  the  proportions  were  C6H10O6,2BeSO4,4KOH.  The 
rotatory  power  of  quinic  and  cZ-chlorosuccinic  acids,  which  contain  no 
alcoholic  hydroxyl  groups,  is  not  affected  by  the  addition  of  beryllium 
sulphate  (and  alkali) ;  nor  is  that  of  dextrose. 

Neither  magnesium,  zinc,  nor  cadmium  forms  complex  tartrates  or 
malates  like  those  formed  by  beryllium,  nor  do  their  salts  affect  the 
rotatory  power  of  alkaline  tartrates  or  malates.  C.  F.  B. 

Action  of  Nitric  Acid  on  Acids  of  the  Patty  Series  which 
contain  the  Isopropyl  Group.  By  Julius  Bredt  and  J.  B.  C. 
Kershaw  ( Ber .,  1899,  32,  3661 — 3666.  Compare  Abstr.,  1883,  176). 
— The  experiments  of  the  authors  have  been  extended  to  dibasic  acids 
which  have  been  found  to  behave  in  a  similar  manner  to  the  monobasic 
acids  which  had  been  previously  examined. 

Terebic  acid  is  converted  by  the  continued  action  of  nitric  acid  into 

y-valerolactone-/?y-dicarboxylic  acid,  CH2<^^q  ^^^^CMe^OoH, 

which  has  already  been  prepared  by  Rach  (Abstr.,  1886,  1012).  The 
diethyl  ester  boils  at  174 — 175°  under  9  mm.  pressure.  Isopropylsuc- 
cinic  acid  (pimelic  acid)  is  also  converted  by  nitric  acid  into  valero- 
lactonedicarboxylic  acid.  These  two  compounds  therefore  behave  in  a 
precisely  similar  manner  to  isohexoic  acid  and  isohexolactone.  A.  H. 

Natural  Cyclic  Isomeric  Change  of  Citronellal.  By  Henri 
Labb]£  {BulL  Soc .  Chim .,  1899,  [iii],  21,  1023 — 1025.  Compare 
Abstr.,  1899,  i,  622). — Pure  citronellal  is  very  unstable,  and  spon 
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taneously  undergoes  the  same  isomeric  change  which  is  effected 
more  rapidly  by  the  action  of  acids.  A  specimen  which  had 
been  kept  for  two  months  was  found  to  be  almost  entirely  converted 
into  isopulegol,  which  was  identified  by  oxidising  it  with  chromic  acid 
mixture,  and  converting  the  isopulegone  thus  formed  into  the  mixture 
of  two  isomeric  semicarbazones  which  is  characteristic  of  this  sub¬ 
stance.  In  the  presence  of  hydrocarbons  and  terpenylic  alcohols,  such 
as  occur  in  commercial  specimens,  citronellal  is  much  more  stable. 

N.  L. 

Formation  of  Barium  Citryl  and  Citronellyl  Sulphites.  By 
Henri  Labbe  (Bull.  Boc.  Chim .,  1899,  [iiij],  21,  1026 — 1027). — In 
reply  to  the  remarks  of  Tiemann  (Abstr.,  1899,  i,  622),  the  author 
states  that  it  is  not  contended  that  an  accurate  quantitative  separation 
of  citral  from  citronellal  can  be  effected  by  the  process  described  by 
Flatauand  Labb6  ( loc .  cit.).  The  barium  hydrogen  sulphite  compound 
of  citronellal  is  precipitated  immediately  to  the  extent  of  about  85 
per  cent,  of  the  theoretical  amount,  whilst  the  yield  of  the  corre¬ 
sponding  citral  derivative  never  exceeds  27 — -28  per  cent.,  and  in  the 
first  five  minutes  only  amounts  to  17 — 18  per  cent.  The  citral  com¬ 
pound,  moreover,  is  contaminated  with  barium  sulphite,  whereas  the 
citronellal  derivative  is  precipitated  in  a  pure  state.  N.  L. 

Derivatives  of  the  Isuretine  of  Formhydroxamic  Acid  and 
their  Relation  to  Fulminic  Acid.  By.  H.  C.  Biddle  ( Annalen , 
1899,  310,  1 — -24.  Compare  Nef,  Abstr.,  1896,  i,  71). — Ethylisuretine , 
NH2*CH!NOEt,  has  been  described  already  as  ethoxyformamidine 
(Nef,  Abstr.,  1895,  i,  12). 

Benzylisuretine ,  NH2#CH!NOCH2Ph,  prepared  from  isuretine  by  the 
action  of  benzyl  chloride  and  alcoholic  potash,  crystallises  from  petroleum 
in  slender  needles  and  melts  at  58° ;  hot  concentrated  hydrochloric 
acid  eliminates  a-benzylhydroxylamine,  and  nitrous  acid  gives  rise  to 
a  variety  of  products,  including  benzaldehyde,  benzyl  alcohol,  and 
benzylchloro-formoxime.  The  platinichloride  crystallises  in  yellow, 
rhombic  plates  and  melts  at  157 — 158°. 

Methylisuretine ,  NH2*CHINOMe,  crystallises  from  light  petroleum 
in  plates  and  melts  at  40 — 40*5°. 

An  attempt  to  prepare  the  benzyl  derivative  of  fulminic  acid  by  the 
action  of  chloroform  and  alcoholic  potash  on  a-benzylhydroxylamine 
gave  rise  to  the  compound  C8H902N,  which  crystallises  from  petroleum 
in  colourless  leaflets  and  melts  at  86 — 86 '5°  ;  a  mixture  of  benzyl 
alcohol  and  benzyl  ether  is  also  produced,  along  with  a  substance 
having  the  odour  of  an  isonitrile. 

Benzylformhydroxamic  acid,  CHgPh'CbNH’CHO,  obtained  by  heat¬ 
ing  a-benzylhydroxylamine  with  formic  acid,  is  a  viscous,  colourless  oil, 
which  boils  at  170°  under  15  mm.  pressure,  when  it  decomposes  slightly  ; 
cold,  concentrated  hydrochloric  acid  resolves  it  into  formic  acid  and 
a-benzylhydroxylamine  hydrochloride.  The  silver  derivative  is  amor¬ 
phous,  and  yields  benzaldehyde  when  heated. 

Benzylchloro-formoxime,  CH2Ph*0’N!CHCl,  produced  by  the  action 
of  phosphorus  pentachloride  on  benzylformhydroxamic  acid,  is  a 
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colourless  liquid  having  an  odour  of  fir-wood;  it  boils  at  101°  under 

11  mm.  pressure,  and  at  210°  under  atmospheric  pressure.  It  is  a 
stable  substance,  and  is  devoid  of  basic  properties ;  hydrochloric  acid 
eliminates  a-benzylhydroxylamine  quantitatively. 

Formhydroxamic  acid  has  been  investigated  by  Jones  (Abstr.,  1898, 
i,  173).  It  displays  a  great  tendency  to  dissociate  into  hydroxylamine 
and  carbon  monoxide,  decomposing  in  this  way  when  heated  a  few 
degrees  above  the  melting  point.  The  solution  in  acetone  undergoes 
spontaneous  change  in  the  course  of  a  few  days,  yielding  acetoxime. 
The  sodium  salt  decomposes  into  ammonia  and  sodium  carbonate.  The 
lead  salt  separates  from  water  in  colourless,  transparent  crystals  con¬ 
taining  water,  and  explodes  at  145°;  when  dried  at  100°,  it  yields 
ammonia  and  lead  carbonate. 

Chloro-formoxime  benzoate ,  COPh*0*N!CHCl,  obtained  from  the 
benzoate  of  formhydroxamic  acid  by  the  action  of  phosphorus  penta- 
chloride,  crystallises  from  ether  in  odourless  needles  and  melts  at 
53*5 — 54*5° ;  aniline  converts  it  into  benzanilide  and  chloro-form- 
oxime,  the  latter  yielding  phenylisuretine. 

Chloro-formoxime  acetate ,  COMe*0*N!CHCl,  prepared  from  the 
acetate  of  formhydroxamic  acid  and  phosphorus  pentachloride,  boils  at 
60 — 63°  under  15  mm.  pressure;  it  has  a  penetrating  odour  resem¬ 
bling  that  of  chloro-formoxime,  and  gives  rise  to  similar  physiol¬ 
ogical  effects.  When  the  purified  substance  is  heated  with  a  concen¬ 
trated  aqueous  solution  of  silver  nitrate,  it  is  decomposed  slowly, 
yielding  silver  fulminate,  silver  chloride,  and  acetic  acid. 

Ethyl  a-benzyloximinof or mic  ether ,  CHgPh’O’NICH’OEt,  is  the  more 
volatile  of  the  two  isomerides  produced  by  the  action  of  ethyl  iodide 
on  the  silver  salt  of  benzylformhydroximic  acid,  and  boils  at  121 — 122° 
under  15  mm.  pressure,  having  the  refractive  index  1*5105  ; 
alcoholic  hydrochloric  acid  gives  rise  to  a-benzylhydroxylamine,  whilst 
the  gas  eliminates  ethylic  chloride.  The  /^-modification  boils  at 
149—150°  under  15  mm.  pressure,  and  has  1*5256  ;  in  chemical 
behaviour,  it  resembles  the  isomeride. 

a-Benzyloximinofw'myl  acetyl  oxide ,  CH2Ph*0*N!CR*OAc,  prepared 
from  acetyl  chloride  and  benzylformhydroximic  acid,  melts  at  146 — 148°; 
the  /3-modification  melts  at  95 — 96°,  and  boils  at  162 — 163°  under 

12  mm.  pressure. 

Benzyloximinodiacetyl  oxide ,  CHgPh'O’NICMe’OAc,  results  from 
a-benzylhydroxylamine  and  acetic  anhydride ;  it  crystallises  from 
petroleum  in  snow-white  needles,  and  melts  at  101 — 102°. 

Benzyl oximinoformy l  benzoyl  oxide ,  CII2Ph -ON.’ CH •  OBz,  obtained 
from  silver  benzylformhydroximate  and  benzoyl  chloride,  crystal¬ 
lises  from  petroleum  in  colourless,  transparent  plates,  and  melts  at 
29*5 — 30*5° ;  it  dissolves  readily  in  organic  solvents,  and  is  resolved  by 
acids  into  a-benzylhydroxylamine  and  formic  and  benzoic  acids.  It  is 
also  produced  when  sodium  benzylformhydroxamic  acid  is  treated  with 
benzoyl  chloride,  /3-benzoyl-a-benzylhydroxyl amine,  CH2Ph*ONHBz, 
being  also  formed ;  this  crystallises  in  rhombic  plates,  and  melts  at 
103 — 104°  (compare  Beckmann,  Abstr.,  1894,  i,  25). 


M.  O.  F, 
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Purification  of  Osazones  and  Estimation  of  their  Rotatory 
Power.  By  Carl  Neuberg  (. Ber 1899,  32,  3384 — 3388). — Practi¬ 
cally  all  osazones  are  soluble  in  pyridine,  the  solubilities  of  the  various 
members  differing  but  little  ;  as  a  rule,  1  gram  of  the  solvent  dissolves 
0*25  gram  of  an  osazone  in  the  cold,  a*nd  0*6  gram  at  the  boiling  point 
of  the  solvent.  Most  of  the  osazones  may  be  purified  by  recrystalli¬ 
sation  from  a  mixture  of  pyridine  and  some  other  suitable  solvent,  such 
as  water,  alcohol,  benzene,  carbon  disulphide,  &c.,  or  even  more 
quickly  by  solution  in  pyridine  and  precipitation  with  benzene,  ether, 
or  light  petroleum,  Hydrazones  and  hydrazides  behave  in  a  similar 
manner.  Solutions  of  osazones  in  pyridine  or  in  pyridine  and  another 
solvent,  especially  ethyl  alcohol,  have  been  examined  polarimetrically. 
The  results  obtained  differ,  not  only  in  amount,  but  in  some  cases 
also  in  direction,  from  those  given  when  acetic  acid  or  alcoholic  solu¬ 
tions  are  employed.  The  following  rotations  were  obtained  in  a 
100  mm.  tube  by  using  0*2  gram  of  osazone,  4  c.c.  of  pyridine,  and 
6  c.c.  of  ethyl  alcohol. 

Phenylosazones  of  Z-arabinose,  +  1°1  O' ;  xylose,  —  0°15' ;  rhamnose, 
+  1°24' ;  dextrose,  —  1°30'  ;  <Z-galactose,  +  0°48' ;  sorbinose,  —  0°15' ; 
maltose  + 1°30' ;  laetobiose  ±0°;  jo-bromophenylosazones  of  Z-arabin- 
ose,  +  0°28';  xylose,  ±0°;  dextrose,  -0C3T  ;  jt)-bromophenylhydr- 
azine  glycuronate  .  (Abstr.,  1899,  i,  933)  gave  —  7°25',  from  which 
it  follows  that  [  a]^  =  -  369°. 

Dextrose  p-bromophenylosctzone ,  melts  at  222°  and  resembles  the 
phenylosazone  ;  that  of  xylose  melts  at  208°,  and  is  moderately  soluble 
in  most  solvents  ;  \-arabinose-p-bromophenylosazone  sinters  at  185°, 
melts  at  196—200°,  and  is  more  readily  soluble  in  ether  than  the 
xylose  derivative.  Most  of  the  parabromophenylosazones  crystallise 
either  in  the  usual  yellow  needles  or  in  well-developed,  six-sided 
plates.  J.  J.  S. 

cZ-Erythrose.  By  Otto  Buff  [and  in  part  Meusser]  {Ber.,  1899, 
32,  3672 — 3681.  Compare  Abstr.,  1899,  i,  324). — Calcium  cZ-ara- 
bonate,  on  oxidation  with  hydrogen  peroxide  and  ferric  acetate,  yields 
a  mixture  rich  in  cZ-erythrose,  which  on  treatment  with  phenylbenzyl- 
hydrazine  gives  d -eryihrosephenylbenzylhydrazone ;  this  crystallises 
in  white  needles  melting  at  105*5°,  has  a  specific  rotation  [a]D  -  32° 
at  20°,  and  on  treatment  with  a  solution  of  formaldehyde  yields 
d  -erythrose. 

OH  OH 

cZ-Erythrose,  OH*CH2*C - C*CHO,  shows  mutarotation,  and  has 

H  H 

an  approximate  maximum  specific  rotation  [a]D  —14*5°  at  20°;  it 
reduces  Eehling’s  solution  slightly  in  the  cold,  does  not  ferment,  and 
yields  an  osazone  which  crystallises  from  benzene  in  the  form  of 
yellow  needles  melting  at  164°.  On  reduction  with  sodium  amalgam, 
it  yields  inactive  erythritol  melting  at  120°  (corr.).  The  melting  point 
of  the  natural  inactive  erythritol  has  been  stated  by  Lamy  to  be  112° 
and  by  Liebermann  as  126°;  the  author  finds  it  to  be  120°.  The 
oxidation  of  calcium  cZ-arabonate  with  bromine  gives  d -erythronic  acid . 
This  is  separated  by  means  of  the  strychnine  or  the  brucine  salt,  which 
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melts  about  215°  and  has  a  specific  rotation  [a]D  —  23*5°  at  20°.  The 
aqueous  solution  of  the  acid,  obtained  by  the  decomposition  of  these 
salts,  turns  the  plane  of  polarised  light  strongly  to  the  left,  but  on 
evaporation  leaves  the  lactone ,  which  crystallises  in  the  form  of  com¬ 
pact  prisms  melting  at  103°  and  has  a  specific  rotation  [a]D  —  73*3° 
at  20°.  The  calcium  salt  crystallises  with  2H20  and  has  the  specific 
rotation  [a]D  +  8*2°  at  20°.  The  phenylhy  dr  azide  forms  prismatic 
leaflets  melting  at  128°  and  has  the  specific  rotation  [a]D  +17 ‘5°  at 
20°.  d-Erythronic  acid  is  identical  with  the  trihydroxybutyric 
acid  obtained  in  the  oxidation  of  laevulose  (Herzfeld,  Bornstein, 
and  Winter,  Abstr.,  1886,  862).  R.  H.  P. 


Degradation  of  /-Arabinose.  By  Alfred  Wohl  1899,  32, 
3666 — 3672.  Compare  Abstr.,  1893,  292,  and  1898,  i,  168). — The 
oximation  and  subsequent  acetylation  of  Z-arabinose  yield  the  nitrile 
of  /-tetracetylarabonic  acid  ;  from  this,  by  the  action  of  silver  oxide 
suspended  in  methyl  alcohol  containing  a  trace  of  ammonia,  hydrogen 
cyanide  and  an  acetyl  group  are  eliminated,  leaving  X-triacetylerythrost , 
OAc  OAc 

»  i 

OAc‘CH2*C - C  #CHO  ;  this  crystallises  from  dilute  alcohol,  melts  at 

H  H 


134°,  and  reduces  warm  Fehling’s  solution.  On  treatment  of  the 
nitrile  with  silver  oxide  and  ammonia,  1  -erythrosediacetamide  is 
obtained;  it  crystallises  from  water,  melts  and  decomposes  at  210°, 
and  has  a  specific  rotation  [a]D  —  7*9°.  On  hydrolysis  with  dilute  hydro¬ 
chloric  or  sulphuric  acid  of  a  solution  of  the  diacetamide,  the  specific 
rotation  changes  to  [a]D  +  32*7°,  which  is  probably  the  specific  rotation 
of  £-erythrose.  The  sugar  could  not  be  crystallised  or  otherwise  puri¬ 
fied,  but  an  osazone  crystallising  from  benzene  or  water  and  melting 
at  163 — 164°  is  easily  obtained.  Attempts  were  made  to  purify  the 
sugar  from  ammonium  carbonate  by  evaporation  in  a  vacuum,  but  by 

this  means  1  -dierythroseimide,  NH 


OH<^g)>CH-  OH 


IS 


obtained,  which  crystallises  from  warm  water,  melts  at  155°,  exhibits 
mutarotation,  and  has  a  maximum  specific  rotation  [a]D  + 136*3°. 

R.  H.  P. 


Resolution  of  Racemic  Compounds  into  Active  Com¬ 
ponents.  By  Emil  Eischer  ( Ber 1889,  32,  3617 — 3619). — The 
enzyme  emulsin  hydrolyses  the  /3-methylglucoside  of  dextrose,  but 
has  no  action  on  its  optical  antipode  derived  from  ^-glucose  ;  a  similar 
difference  is  observed  when  the  a-methyl  derivatives  are  treated  with 
yeast  enzymes;  under  these  conditions,  the  racemic  compounds  are 
rendered  active,  one  active  form  being  decomposed  whilst  the  other 
remains  unaltered. 

The  selective  action  of  enzymes  is  quite  analogous  to  the  par¬ 
tial  resolution  of  r-mandelic  acid  by  etherification  with  ^-menthol 
(Marckwald  and  McKenzie,  Abstr.,  1899,  ii,  733,  and  Walden,  this 
vol.,  i,  7).  Both  processes  are  similar  in  principle  to  the  method 
involving  the  employment  of  micro-organisms,  but  owing  to  the 
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substitution  of  the  living  cell  by  an  enzyme  or  by  some  other 
asymmetric  compound,  the  phenomenon  now  becomes  a  chemical  one. 

G.  T.  M. 

Action  of  Acetic  Anhydride  on  Cellulose  in  Presence  of 
Sulphuric  Acid.  By  Antoine  P.  N.  Franchimont  ( Rec .  Trav .  Chim., 
1899,  18,  472—476). — A  reply  to  Skraup’s  note  on  cellulose  (Abstr., 
1899,  i,  852).  The  cellulose  acetate  melting  at  212°  is  not  identical 
with  inosite  hexacetate,  which  has  the  same  melting  point. 

Cellulose  acetate  is  hydrolysed  by  aqueous  ammonia  or  an  ammoniacal 
solution  of  cuprous  oxide,  the  cellulose  being  recovered.  It  is  com¬ 
pletely  soluble  in  chloroform,  the  solution  resembling  collodion  ;  it 
also  dissolves  in  acetic  acid,  and  is  reprecipitated  by  the  addition  of 
water.  T.  H.  P. 

Alkalimetry  of  the  Amines.  By  A.  Astruc  ( Compt .  rend., 
1899,  129,  1021 — 1023). — The  amines  of  the  aliphatic  series  behave 
as  strong  bases  towards  phenolphthalein  and  methyl-orange,  whereas 
the  amines  of  the  aromatic  series  are  weak  bases,  being  neutral  to 
phenolphthalein  and  mono-acid  towards  methyl-orange.  Hydroxyl- 
amine  behaves  as  an  aromatic  amine,  its  hydrochloride  in  aqueous 
solution  being  neutral  to  methyl-orange  and  acid  to  phenolphthalein. 
The  addition  of  two  aliphatic  alkyl  groups  to  a  primary  aromatic 
amine  does  not  increase  its  basicity.  When  a  second  phenyl  group  is 
introduced  into  a  primary  aromatic  amine,  the  basicity  is  lowered,  as 
is  shown  by  diphenylamine,  which  is  neutral  to  both  phenolphthalein 
and  methyl-orange.  H.  B.  Le  S. 

Double  Halogen  Salts  of  Cadmium  with  the  Methylamines 
and  Tetramethylammonium.  By  C.  D.  Bagland  (Amer.  Chem.  J., 
1899,  22,  417 — 434). — Meihylamine  cadmiochloride , 

(NH2Me)2,2H01,CdCJ2, 

the  only  double-salt  obtainable  by  mixing  solutions  of  cadmium  chloride 
and  methylamine  hydrochloride,  forms  tabular,  transparent  crystals 
with  a  perfect  cleavage  ;  of  the  bromides ,  NH2Me,HBr,CdBr2,  how¬ 
ever,  is  only  isolated  with  difficulty,  and  forms  long,  flattened 
prisms,  whilst  (NH2Me)2,2HBr,CdBr2  separates  in  large,  tabular, 
crystalline  masses  ;  no  double  iodide  could  be  prepared. 

Dimethylamine  cadmiochlorides. — (1),  NHMe2,HCl,CdCl2,  forms  long 
prisms,  darkens  at  240°,  and  melts  and  decomposes  at  261 — 262°  ;  (2), 
NHMe2,HCl,2CdCl2-}- 2H20  crystallises  similarly  and  does  not  melt  or 
decompose  at  270°;  (3),  (NHMe2)g,3HCl,2Cd012,  forms  flat,  transparent 
prisms.  All  three  salts  are  easily  soluble  in  water.  Dimethylamine 
cadmiobromides, — (1),  NHMe2,HBr,CdBr2  forms  slender,  white  needles 
or  thin  prisms  ;  (2),  (NHMe2)2,2HBr,CdBr2  crystallises  in  rhombo- 
hedral  prisms  ;  (3),  !NHMe2,HBr,4CdBr2  forms  short,  thick,  brilliant 
crystals.  Dimethylamine  cadmioiodide,  NHMe2,HI,CdI2,  forms  tabula: , 
cubical  crystals. 

Trimethylamine  cadmiochlorides. — (1),  NMe£,HCl,Cd012  has  been  de¬ 
scribed  by  Hiortdahl  (Zeit.  Kryst.  Min.,  1882,  6,  466);  (2), 

(NMe3)3,3HCl,2Cd012  crystallises  in  obliquely  terminated,  flattened 
prisms,  Trimethylamine  cadmiobromides. — (1),  NMe3,HBr,CdBr2 
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(Hiortdahl,  loc.  cit .) ;  (2),  (NMe3)3>3HBr,2CdBr2  forms  flattened  prisms 
terminating  in  pyramidal  planes.  Trimethylamine  cadmioiodides. — 
(1),  NMe3,HI,CdI2,  forms  large  cubes;  (2),  (NMe3)2,2HI,CdI2,  crys¬ 
tallises  in  beautiful,  rhombic  prisms. 

Tetramethylammonium  cadmiochloride,  NMe4Cl,CdCl2,  forms  hex¬ 
agonal-pyramidal  crystals.  Cadmiobromides. — (1),  NMe4Br,CdBr2,  forms 
crystals  similar  to  those  of  the  corresponding  double  chloride,  and 
is  sparingly  soluble  in  water ;  (2),  (NMe4Br)2,CdBr2,  crystallises  in 
short,  imperfect,  flattened  prisms.  Cadmioiodides. — (1),  NMe4T,CdI2 
is  a  crystalline  powder  sparingly  soluble  in  water  ;  (2),  (NMe4I)2,CdI2, 
is  more  easily  soluble,  and  forms  transparent  octahedra.  W.  A.  D. 

Double  Halogen  Salts  of  Tin  with  Aliphatic  Amines  and 
with  Tetramethylammonium.  By  C.  G.  Cook  (Amer.  Chem.  J., 
1899,  22,  435 — 446.  Compare  Slagle,  Abstr.,  1899,  i,  39).— The 
stannochloride ,  NH2Me,HCl,SnCl2,  of  methylamine  forms  well-defined, 
transparent  prisms,  that  of  dimethyl  amine,  NHMe2,HCl,SnCl2,  needle¬ 
like  crystals,  whilst  trimethylamine  stannochloride ,  NMe3,HCl,SnCl2,  is 
sparingly  soluble  in  water  and  crystallises  in  triangular  plates ; 
Hiortdahl’s  analyses  (Zeit.  Kryst.  Min.,  1882,  6,  462)  of  the  stanni- 
chlorides  of  the  three  bases  are  confirmed.  Tetramethylammonium 
stannochloride,  NMe4Cl.SnCl2,  is  sparingly  soluble  in  water,  and  from 
dilute  solutions  crystallises  in  needles  ;  it  is  easily  oxidised  by  the  air 
to  the  stannichloride ,  (NMe4Cl)2,SnCl4,  which  forms  measurable  crystals. 

Ethylamine  stannochloride,  NH2Et,HCl,SnCl2,  forms  white  needles, 
and  is  rapidly  oxidised  by  the  air  to  thestattmc#iorfde,(NH2Et)2,H2SnCl6, 
which  crystallises  in  well-defined,  pyramidal  crystals,  possessing  little 
lustre.  Trimethylamine  stannochloride  could  not  be  obtained  owing 
to  its  rapidly  oxidising  ;  specimens  of  the  stannichloride  were  prepared 
which,  although  apparently  homogeneous,  were  in  reality  mixtures  of 
the  compounds  (NMeg)2,H2SnCl6 ;  NMes,HCl,SnCl4,  and 

(NMe3)3,3HCl,SnCl4. 

Methylamine  stannobromide,  NH2Me,HBr,SnBr2,  forms  dark-red 
needles, and  the  staram5rom^e,(NH2Me)2,H2SnBr6, yellow,  crystal  masses 
of  varying  habit.  Dimethylamine  stannobromide,  NHMe2,  HBr,SnBr2, 
crystallises  in  beautiful,  lustrous,  white  scales  or  feathers,  and  is  spar¬ 
ingly  soluble  in  water,  whilst  the  stannibromide,  (NHMe2)2,H2SnBr6, 
forms  transparent,  hexagonal  prisms  with  modified  ends.  Trimethyl¬ 
amine  stannobromide  could  not  be  prepared  owing  to  its  readily  oxidising 
in  the  air  to  the  stannibromide,  (NMe3)2,H2SnBr6,  which  forms  small, 
transparent  crystals. 

Ethylamine  stannobromide,  NH2Et,HBr,SnBr2,  forms  yellowish- 
white,  lustrous  needles,  and  the  stannibromide ,  (NH2Et)2,H2SnBr6, 
bright  yellow,  transparent,  pyramidal  prisms.  Triethylamine  stanno¬ 
bromide  could  not  be  isolated,  but  the  stannibromide,  (NEt3)2,H2SnBr6, 
forms  yellow,  rhombic  plates.  W.  A.  D. 

Physiological  Action  of  Methylnitramin©  in  Relation  to  its 
Chemical  Constitution.  By  G.  Bellaar  Spruyt  ( Proc .  k.  Akad . 
Wetensch.  Amsterdam,  1899,  i,  321 — 322). — The  sodium  derivative  of 
methylnitramine  has  no  toxic  action  on  the  animal  system,  and  in  this 
respect  resembles  the  nitroparaffins,  but  differs  from  the  isomeric 
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nitrites.  The  physiological  behaviour  of  the  substance  supports  the 
view  of  its  constitution  maintained  by  Franchimont  in  opposition  to 
Hantzsch  ;  the  former  regards  it  as  a  nitro-compound  (Abstr.,  1895,  i, 
445  ;  compare,  however,  Abstr.,  1897,  i,  8  ;  1898,  i,  293),  whilst  the 
latter  proposes  a  formula  which  contains  the  radicle  INOOH  (com¬ 
pare,  however,  Abstr.,  1896,  i,  353,  673),  and  recalls  that  of  the  nitrites. 

G.  T.  M. 

Preparation  of  Ethyldichloroamine.  By  H,  Palomaa  ( Ber ., 
1899,  32,  3343 — 3344.  Compare  Seliwanoff,  Abstr.,  1893,  i,  192). — 
Ethyldichloroamine  is  best  prepared  by  adding  a  concentrated  aqueous 
solution  of  ethylamine  hydrochloride  to  dry  bleaching  powder ;  the 
substance  thus  produced  boils  at  85 — 90°  and  may  be  kept  under 
water  for  18  months  without  undergoing  decomposition. 

G.  T.  M. 

Preparation  of  Ethyldichloroamine.  By  Joseph  Tcherniac 
(Ber.,  1899,  32,  3582). — The  author's  method  of  preparing  ethyl¬ 
dichloroamine  (Abstr.,  1876,  i,  913)  gives  as  good  results  as 
Palomaa’ s  modification  (preceding  abstract)  of  this  process ;  the 
decomposition  of  the  base  on  keeping  is  caused  by  light  and  not  by 
the  presence  of  water,  and  can  be  prevented  by  storing  in  red  glass 
bottles.  W.  A.  D. 

Stereochemistry  of  Nitrogen  [Propylisobutylamine].  By 
Wilhelm  Marckwald  (Ber.,  1899, 32, 3508 — 3510). — p -Toluenesulpho- 
propylamide  dissolves  readily  in  organic  solvents  and  melts  at  52°. 
p -Toluenesulphopropylisobutylamide  crystallises  from  light  petroleum 
and  melts  at  59 — 60°.  Propylisobutylamine  boils  at  123°  under 
768  mm.  pressure  ;  the  hydrochloride  melts  at  275°  and  sublimes  at  a 
lower  temperature  \  the  platinichloride  is  orange-coloured  and  melts 
at  187 — 188°;  the  aurichloride  forms  yellow  crystals  and  melts  at 
187—188°.  T.  M.  L. 

Constitution  of  Lysine.  By  Alexander  Ellinger  (Ber.,  1899, 
32,  3542 — 3546). — Drechsel's  lysine,  obtained  from  either  casein  or 
the  peptone  from  the  self-digestion  of  the  pancreas,  gives  a  fairly 
good  yield  of  pentamethylenediamine  (cadaverine)  when  allowed  to 
undergo  putrefaction  by  the  aid  of  rotting  pancreas  in  an  atmosphere 
of  hydrogen.  This  would  indicate  that  lysine  stands  in  the  same 
relationship  to  pentamethylenediamine  that  ornithine  does  to  tetra- 
methylenediamine  (Abstr.,  1899,  i,  186),  and  is  therefore  a-e-diamino- 
Eexoic  acid,  NH2*  CH2*  [CH2]3-  GH(NH2)*  C02H.  J.  J.  S. 

Derivatives  of  Pyrotartaric  Acid  and  of  the  Isomeric 
Glutaric  Acid.  By  P.  A.  Meerburg  (Bee.  Trav.  Chim.,  1899,  18, 
367 — 377). — Pyrotartaric  methylamide ,  G3H6(GO*NHMe)2,  prepared 
either  from  methyl  pyrotartrate  or  from  pyrotartaric  chloride,  is 
found  to  have  the  melting  point  164 — 165° ;  the  value  113 — 115° 
given  by  Henry  (Abstr.,  1885,  886)  is  hence  erroneous. 

Pyrotartaric  dimethylamide,  C3H6(GO  •NMe2)2,  prepared  by  the 
action  of  dimethylamine  on  pyrotartaric  chloride,  is  a  colourless 
liquid  boiling  at  115 — 120°  under  0'5  to  1  mm.  pressure. 
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Methyl  glutarate ,  C3H6(C02Me)2,  is  a  colourless  liquid  with  a  faint, 
pleasant  odour ;  it  boils  at  93*5 — 94*5°  under  13  mm.  and  at  213*5 — 214Q 
under  751  5  mm.  pressure.  Its  specific  gravity  is  1*09337  at  15Q/4°. 

Glutaric  methylamide,  C3H6(CO‘NHMe)2,  separates  by  the  addition 
of  benzene  to  its  solution  in  chloroform  in  large  needles  melting  at 
126°;  it  is  very  soluble  in  water,  chloroform,  or  acetone,  less  so  in 
benzene,  and  insoluble  in  ether  or  light  petroleum. 

Glutaric  dime  thy  lamide,  C3H6(CO*NMe2)2,  is  deposited  from  chloro¬ 
form  in  large,  transparent,  lozenge-shaped  crystals,  which  are  very 
hygroscopic  ;  it  melts  at  49 — 51°. 

Tables,  containing,  however,  a  large  number  of  gaps,  are  given  of  the 
boiling  and  melting  points  of  derivatives  of  the  acids  of  the  oxalic  acid 
series  with  odd  and  even  numbers  of  carbon  atoms.  The  chief  regulari¬ 
ties  shown  are  as  follows  :  The  boiling  points  of  methyl  oxalate  and 
succinate  differ  by  32°,  which  is  also  the  difference  between  the 
values  for  methyl  malonate  and  glutarate.  On  replacing  a  hydrogen 
atom  by  methyl  in  the  methyl  or  ethyl  derivatives  of  these  acids,  a  rise 
of  2°  in  the  boiling  point  takes  place  in  the  even  carbon  atom  series, 
whilst  in  the  odd  members  a  fall  of  2°  is  effected.  The  melting  points 
of  the  amides  of  the  even  terms  form  a  descending  series,  whilst  with 
the  odd  members  the  reverse  is  the  case.  The  specific  gravities  of 
the  methyl  and  ethyl  derivatives  diminish  with  an  increase  in  mole¬ 
cular  weight  in  both  the  odd  and  even  series.  T.  H.  P. 

Synthesis  of  Parabanic  Acid.  By  Paul  Cazeneuve  ( Compt . 
rend.,  1899,  129,  834 — 836). — Parabanic  acid  is  obtained  in  small 
quantity  by  boiling  oxamide  with  phenyl  carbonate,  and  can  be  iden¬ 
tified  by  its  physical  properties,  and  by  conversion  into  calcium 
oxalurate,  and  by  other  chemical  reactions.  C.  H.  B. 

Constitution  and  Synthetical  Application  of  Mercury  FuL 
minate.  I.  Direct  Aldoximation  of  Benzene.  By  Roland 
Scholl  ( Ber .,  1899,  32,  3492 — 3501). — Mercury  fulminate  moistened 
with  benzene  (100  grams)  is  mixed  with  benzene  (150  grams)  in  a 
conical  flask  of  J  litre  capacity,  provided  with  a  delivery  tube  and 
a  thermometer,  which  dips  into  the  liquid.  Aluminium  hydroxide 
dried  for  3  hours  at  about  130°  (15  grams),  commercial  crys 
tallised  aluminium  chloride,  AlCl3-f-6H20  (15  grams),  and  freshly 
prepared,  sublimed  aluminium  chloride  (120  grams)  are  pounded  to¬ 
gether  for  \  hour  in  a  mortar  provided  with  an  india-rubber  cap, 
through  which  the  pestle  passes.  The  mixture  in  the  flask  is  heated 
to  45°  in  a  water-bath,  and  then  the  aluminium  chloride  mixture  is  in¬ 
troduced  in  portions  of  5 — 10  grams  in  the  course  of  about  40  minutes, 
the  flask  being  well  shaken  all  the  time.  The  thermometer  is  watched 
and  the  temperature  kept  at  43 — 45°  meanwhile,  and  also  for  \ — f  hour 
longer,  until  it  begins  to  fall  of  itself.  The  mixture  is  allowed  to 
remain  for  at  least  3  hours  at  the  ordinary  temperature,  pounded  in  a 
mortar  with  crushed  ice  (700  grams)  and  concentrated  hydrochloric 
acid  (50  c.c.),  and  extracted  with  large  volumes  of  ether.  The  ether 
is  distilled  off ;  mercuric  chloride  is  removed  by  extracting  several 
times  with  saturated  sodium  chloride  solution,  the  benzaldoxime  is 
removed  by  extraction  with  25  per  cent,  caustic  potash,  benzaldehyde 
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with  40  per  cent,  sodium  hydrogen  sulphite  solution,  and  benzonitrile 
by  distillation,  with  or  without  steam  ;  benzamide  remains.  About 
80  grams  of  the  fulminate  enter  into  the  reaction,  and  the  yield  of 
benzaldoxime  is  about  70  per  cent,  of  the  theoretical. 

The  reaction  C6H6  -f-C!N*OH  —  C6H5*CH!N*OH  is  further  evidence 
that  fulminic  acid  is  carbonyl  oxime  (compare  Nef.,  Abstr.,  1895,  i, 
10).  The  aldoxime  is  a  primary  product  of  the  reaction,  and  so  is  the 
nitrile  in  a  sense,  resulting  probably  from  the  action  on  the  benzene 
of  cyanogen  chloride  formed  from  the  fulminate ;  the  aldehyde  and 
amide  are  formed  from  these.  The  yield  of  aldoxime  depends  on  the 
observance  of  the  details ;  if  pure  aluminium  chloride  is  used  without 
admixture  of  hydroxide  or  hydrated  chloride,  the  nitrile  is  the  main 
product,  Homologues  of  benzene  and  alkoxybenzenes  react  in  the 
same  way  as  benzene,  ?n-dihydroxybenzene  derivatives  yield  aldoximes 
with  the  fulminate  and  hydrogen  chloride,  without  addition  of  alumi¬ 
nium  chloride ;  presumably  monochloroformaldoxime  is  first  formed. 

C.  F.  B. 

Action  of  Nitric  Peroxide  on  Mercury  dimethyl.  By  Eugen 
Bamberger  and  Jens  Muller  (Ber.>  1899,  32,  3546 — 3554.) — The 
oxime  of  iminodicarboxylic  acid  (iminodihydroxamic  acid ), 

nh[C(oh):n-oh]2, 

is  obtained  when  a  perfectly  dry  ethereal  solution  of  nitric  peroxide 
is  slowly  added  to  an  ethereal  solution  of  mercury  dimethyl,  cooled  by 
the  aid  of  a  freezing  mixture,  and  kept  in  constant  agitation  ;  it  sepa¬ 
rates  as  large,  colourless  needles,  which  are  extremely  unstable,  and 
can  only  be  analysed  with  the  greatest  difficulty.  It  dissolves  readily 
in  water,  yielding  an  acid  solution,  but  is  practically  insoluble  in 
ether.  It  decomposes  when  warmed  by  the  finger,  and  explodes 
violently  when  dissolved  in  hydrochloric  acid  containing  a  little 
potassium  chlorate  in  solution.  Alkalis  dissolve  it,  yielding  a  yellow 
solution  smelling  slightly  of  diazomethane,  which  when  acidified  and 
then  shaken  with  ether,  imparts  a  deep  blue  colour  to  the  ethereal 
layer  ;  when  the  ether  is  evaporated,  a  colourless,  crystalline  substance 
is  obtained  which  possesses  the  properties  of  a  pseudonitrole,  but  which 
has  not  been  further  investigated.  Mineral  acids  decompose  imino- 
dihydroxamic  acid,  yielding  formic  acid,  nitrous  oxide,  hydroxylamine, 
carbon  monoxide  and  dioxide,  ammonia,  and  probably  nitrogen. 

An  ethereal  solution  of  nitric  peroxide  reacts  with  an  ethereal  solu¬ 
tion  of  formoxime  in  one  of  two  ways,  yielding  either  clear,  glistening 
plates,  which  decompose  at  about  80°,  or  formoxime  nitrate , 

(ch2:n-oh)3,hnos, 

which  crystallises  in  compact  prisms  melting  at  about  120°.  The 
compound  decomposing  at  80°  may  be  identical  with  the  pseudo¬ 
nitrole  derivative  mentioned  above.  J.  J.  S. 

Heat  of  Neutralisation  and  Acidimetry  of  Cacodylic  Acid. 
By  Henri  Imbert  ( Compt .  rend .,  1899,  129,  1244 — 1246) — Cacodylic 
acid,  when  dissolved  in  water,  is  neutral  towards  methyl-orange,  but 
towards  phenolphthalein  it  behaves  as  a  monobasic  acid.  Its  heat  of 
neutralisation  is  14*10  cals.,  this  value  corresponding  with  the  results 
obtained  by  Belugou  for  the  action  of  caustic  soda  on  the  acid  salts  of 
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the  monoalkylphosphates ;  these  compounds,  like  cacodylic  acid,  are 
also  neutral  to  methyl  orange  and  monobasic  to  phenolphthalein. 

g.  t.  m. 

Cyclic  Polymethylenes  of  [Russian]  Petroleum.  By  Rudolf 
Wischin  ( Chem .  Zeit.}  1899,  23,  916 — 926). — A  summary  and  biblio¬ 
graphy  of  the  present  state  of  knowledge  of  the  comnosition  of  Russian 
petroleum,  and  of  the  naphthenes,  naphthylenes,  terpenes,  and  acids 
of  the  naphthene  series,  which  either  occur  in  it  or  have  been  prepared 
synthetically.  G.  T.  M. 

New  Compounds  of  Phosphoric  Oxide  with  Benzene.  By 
H.  Gikan  ( Compt .  rend.,  1899,  129,  964 — 966.  Compare  Abstr.,  1898, 
i,  407). — Further  examination  of  the  brick-red  product  obtained  (loc. 
cit.)  by  heating  together  benzene  and  phosphoric  oxide  at  110 — 120° 
shows  it  to  be  benzenemonodimetapkosphoric  acid,  C0H5*P2O4‘OH  ;  it  is 
very  deliquescent,  and  is  acted  on  by  water  with  the  production  of 
benzene  and  phosphoric  acid.  It  forms  a  deep  yellow,  deliquescent 
ammonium  salt,  P205PhNH4,  which  is  decomposed  by  water,  yielding 
ammonium  phosphate  and  benzene ;  the  sodium  and  potassium  salts 
form  yellow  precipitates  rapidly  decomposed  by  water. 

At  higher  temperatures  (200 — 210°),  benzene  and  phosphoric  anhy¬ 
dride  combine  to  form  benzenetridimetaphosphoric  acid,  C6H6,3P205,  = 
C6H3(P204*  OH)3,  which  is  a  yellow,  deliquescent  substance  slightly 
soluble  in  alcohol,  insoluble  in  benzene,  ether,  carbon  disulphide,  or 
chloroform,  and  is  decomposed  by  water.  The  ammonium  salt, 
06H8(P205NH4)3,  is  a  light  yellow  substance.  T.  H.  P. 

Constitution  of  a-Dibromodinitrobenzene.  By  D.  F.  Calhane 
and  P.  M.  Wheeler  (Amer.  Chem.  J .,  1899,  22,  449 — 458). — Austen’s 
“  a-dibromodinitrobenzene  ”  (Abstr.,  1876,  ii,  406),  on  reduction  with 
zinc  dust  and  acetic  acid,  yields  3  :  §-dibromo-o-phenylenediamine7 
which,  on  distillation  with  steam,  is  obtained  in  felted,  slender,  white 
needles  melting  at  94—95° ;  it  cannot  be  crystallised  from  hot 
water,  as  it  is  thereby  partially  decomposed.  The  hydrochloride  forms 
white,  lustrous  needles,  and  is  decomposed  on  heating,  either  alone  or 
with  water ;  the  diacetyl  derivative,  C6H2Br2(NHAc)2,  crystallises 
from  hot  alcohol  in  white,  thread-like,  matted  crystals,  and  melts  and 
decomposes  at  265 — 269°.  The  base  is  converted  by  further  reduction 
with  sodium  amalgam  into  o-phenylenediamine,  and  condenses  with 
phenanthraquinone  to  form  p~dibromophenanthraphenazine  or phenanthra- 
p-dibromophenoquino%aline,C20H.10N2Br2,  which  crystallises  from  benzene 
in  concentric  aggregates  of  silky,  yellow  needles  \  with  benzil,  5  :  8 -di- 
bromo-2  :  Z-diphenylquinoxaline ,  C20H12N2Br2,  crystallising  in  sheaf-like 
aggregates  of  needles  and  melting  at  215 — 216°,  is  obtained. 

These  facts  show  that  Austen’s  dinitro-compound  is  1  : 4-dibromo- 
2  :  3-dinitrobenzene.  W.  A.  D. 

Rat©  of  Substitution  of  a  Nitro-group  by  an  Alkoxyl.  By 
Cornelis  A.  Lobry  de  Bruyx  ( Proc .  K .  Akad .  Wetensch.  Amaterdamr 
1898, 1,  144—148.  Compare  Abstr.,  1899,  i,  744 — 747), — A  discussion 
of  results  already  published.  G.  T.  M, 
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Phenyl-  and  ^-Chlorophenyl-nitromethane.  By  A.  van 

Baalte  (Rec.  Trav.  Chim .,  1899,  18,  378 — 407). — The  boiling  point 
curve  of  mixtures  of  jp-chlorotoluene  and  ^-chlorobenzyl  chloride  rises 
continuously  between  158°  and  215°  ;  so  that,  in  preparing  p-chloro- 
benzyl  chloride  by  the  action  of  chlorine  on  boiling  j9-chloro toluene, 
the  reaction  is  complete  when  the  temperature  of  the  boiling  liquid 
reaches  215°, 

p- Chlorobenzyl  iodide ,  C6H4C1*CH2I,  prepared  by  the  action  of 
potassium  iodide  on  the  corresponding  chloride,  is  soluble  in  ether  or 
alcohol,  and  crystallises  from  the  latter  in  colourless  needles  melting 
at  64°,  which  smell  something  like  aniseed,  and  strongly  attack  the 
mucous  membranes  of  the  eyes  and  nose.  By  acting  on  the  iodide 
with  silver  nitrite,  p- chlorophenylnitromethane  [p -chloro-a>-nitrotoluene], 
C6H4C1*CH2*N02,  is  obtained  ;  this  compound  exists  in  two  modifica¬ 
tions,  the  normal  form  melting  at  33 — 34°.  The  ^-compound, 
C6H4Cl*CHINO*OH,  which  melts  at  64°,  gradually  changes  into 
the  normal  form,  the  melting  point  passing  through  a  minimum  of 
about  28°.  In  phenol  solution,  both  modifications  give  the  normal 
depression  of  freezing  point ;  in  acetic  acid,  the  ^so-compound  has  the 
normal  molecular  weight,  whilst  in  diphenvlmethane  the  mean  value 
obtained  is  208*5  instead  of  171*5.  The  normal  modification  acts 
like  a  pseudo-acid,  dissolving  only  slowly  in  caustic  alkali  solution ; 
further,  it  gives  no  reaction  with  ferric  chloride,  forms  a  neutral 
aqueous  solution,  and  a  A/50  solution  in  a  mixture  of  equal  parts  of 
methyl  alcohol  and  water  is  a  bad  conductor  of  electricity.  The  iso¬ 
compound,  on  the  other  hand,  acts  as  an  acid,  as  it  dissolves  readily 
in  sodium  carbonate  solution,  gives  a  deep  coloration  with  ferric 
chloride,  and  forms  an  acid  aqueous  solution  ;  it  also  has  a  high  con¬ 
ductivity  which,  however,  falls  as  the  iso-form  becomes  converted  into 
the  normal  compound. 

Acetylbenzhydroxamic  acid ,  COPh’NH*OAc,  obtained  by  the  action 
of  acetyl  chloride  on  either  sodium  phenylnitromethane  or  benz- 
hydroxamic  acid,  forms  small,  white  needles  melting  at  125 — 126c. 

p -Chlorobenzoylbenzhydroxamic  acid ,  COPh’NH’O^CO’OgH^Cl,  pre¬ 
pared  by  the  action  of  jt?-chloro benzoyl  chloride  on  benzhydroxamie 
acid,  separates  from  benzene  in  colourless  crystals  melting  at  137°. 

p -Ghlorobenzhydroxamic  acidt  C6H4CI*C0*N.H>0.ti,  crystallises  in 
small,  shining  plates  melting  at  168°,  and  ip-dic/dorodibenzhydroxamic 
acid ,  CgH^l'CO’NH'O’CO’Cg^Cl,  when  crystallised  from  acetic  acid, 
melts  at  165°. 

Benzoyl-^chlorobenzhydroxamic  acid ,  C6H4C1*C0*NH*0*Bz,  when 
deposited  from  benzene  solution,  melts  at  158°.  T.  H.  P. 

Separation  of  Primary,  Secondary,  and  Tertiary  Amines 
by  Ginsberg's  Method.  By  Wassily  Solonina  [Chem.  Ce?itr.,  1899, 
ii,  867 — 868  ;  from  J Russ .  Chem.  Roc.,  1899,  31,  640 — 655.  Com¬ 
pare  ibid.,  29,  404), — The  investigation  of  the  action  of  benzene- 
sulphonic  chloride,  and  in  some  cases  of  jt?-bromobenzenesulphonic 
chloride  and  m-nitrobenzenesulphonic  chloride  on  eleven  primary  amines 
of  the  fatty,  and  on  five  of  the  aromatic  series,  shows  that  Ginsberg’s 
method  of  separating  primary  and  secondary  amines,  which  depends 
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on  the  different  solubility  of  the  products  of  these  reactions,  is  in 
many  cases  inapplicable. 

Of  the  following  compounds,  those  of  the  type  NHR*S02Ph  are 
soluble  in  alkalis,  except  where  it  is  stated  to  the  contrary,  whilst 
those  of  the  type  NR(S02Ph)2  are  insoluble ;  the  compounds  of 
both  classes  are  usually  easily  soluble  in  hot  alcohol,  ether,  or 
benzene. 

By  the  action  of  ben zenesul phonic  chloride  on  butylamine  in  presence 
of  potassium  hydroxide,  benzenesulphonbutylamide,  C4H9*NH*S02Ph, 
and  dibenzenesulphonbutylamide ,  C4H9*N(S02Ph)2,  are  formed.  The 
former  is  an  oil  which  is  insoluble  in  water,  and  when  treated  with 
nitric  acid  of  sp.  gr.  1*48  forms  benzenesulphonbutylnitr  amide, 
(J4H9*N(N02)'S02Ph,  which  crystallises  in  colourless  plates,  melts  at 
29°,  is  insoluble  in  water  or  alkalis,  but  easily  soluble  in  alcohol, 
ether,  or  benzene.  Dibenzenesulphonbutylamide  crystallises  in  plates, 
melts  at  89 — 90°,  and  is  insoluble  in  water  and  slightly  soluble  in 
cold  alcohol.  p-Bromobenzenesulphonbutylamide  melts  at  58°  and  yields 
a  nitr amide  which  melts  at  37 — 38°.  Di-ip-bromobenzenesulphonbutyl- 
amide  melts  at  116°  and  is  slightly  soluble  in  cold  alcohol,  m -Nitro- 
benzenesulphonbutylamide  is  crystalline,  melts  at  69 — 70°,  and  by  the 
action  of  nitric  acid  yields  the  nitramide ,  which  is  crystalline,  melts 
at  80 — 81°,  and  is  insoluble  in  water  or  alkalis.  Bi-m-nitrobenzene- 
sulphonbutylamide  is  crystalline,  melts  at  136°,  and  is  insoluble  in 
water.  By  the  action  of  benzenesulphonic  chloride  on  propylamine, 
benzenesulphonpropylamide,  NHPr*S02Ph,  is  formed,  together  with  a 
small  quantity  of  a  compound  which  melts  at  65°,  is  insoluble  in 
alkalis,  and  probably  consists  of  dibenzenesulphonpropylamide.  The 
former  forms  white  crystals,  melts  at  36°,  and  by  the  action  of  nitric 
acid  yields  the  nitramide,  which  melts  at  34 — 35°.  When^bromo- 
benzenesulphonic  chloride  acts  on  propylamine,  di-^pbromobenzene- 
mlphonpropylamide,  melting  at  27°,  is  formed  in  small  quantity  together 
with  p-bromobenzenesulphonpropylamide,  which  forms  white  crystals, 
melts  at  65°,  is  insoluble  in  water,  and  by  the  action  of  nitric  acid 
yields  the  propylnitr amide,  which  melts  at  44°.  Dibenzenesulphon - 
methylamide,  NMe(S02Ph)2,  melts  at  104 — 105°.  Ethylamine  under 
similar  conditions  forms  only  benzenesulphonethylamide .  p -Bromo- 
benzenesulphonethylamide  melts  at  81°,  the  di-p-bromobenzenesulphon- 
ethylamide  at  132°.  By  the  action  of  benzenesulphonic  chloride  on 
/?-aminobutane,  benzenesulphonpseudobutylamide,  melting  at  70*5°,  is 
alone  formed.  p-Bromobenzenesulphonpseudobutylamide  melts  at  80°. 
m-JVitrobenzenesulphonpseudobutylamide,  C4H9  •  NH  •  S02  •  C6H4  *N02, melts 
at  58°.  Benzenesulphonisopropylamide  melts  at  26°,  and  p -bromo- 
benzenesulphonisopropylamide  at  99*5°.  The  corresponding  nitramides 
melt  at  35°  and  82 — 83°.  Benzenesulphonvalerylamide ,  prepared  from 
/?-aminopentane,  is  insoluble  in  water  and  melts  at  40°.  c-Amino- 
a-hexylene  forms  only  benzenesulphonhexylamide  melting  at  36*5 — 37°. 
Benzenesulphonallylamide ,  prepared  from  allylamine,  melts  at  39 — 40°. 

By  the  action  of  benzenesulphonic  chloride  on  aniline  and  m-x yl- 
idine,  compounds  of  the  typeNHR*S02Ph  soluble  in  alkalis  are  formed. 
When  an  excess  of  the  acid  chloride  is  used,  or  by  the  action  of  the 
chloride  on  the  preceding  compounds  in  presence  of  alkali,  small 
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quantities  of  the  compounds  NR(S02Ph)2  are  produced .  Dibenzenesulph - 
onanilide ,  NPh(S02Ph)2,  forms  white  crystals  and  melts  at  128 — 129°. 
The  benzoyl  derivative,  NPhBz*S02Ph,  crystallises  in  needles  and  melts 
at  112 — 113°.  Benzenesulphon-m-xylide  forms  prismatic  crystals  and 
melts  at  130 — 131°.  Dibenzenesulphon-m-xylidey  C6H3Me2#N(S02Ph)2, 
crystallises  in  small  needles  and  melts  at  142°. 

Benzenesulphonheptylamide ,  C7H15*NH*S02Ph,  differs  from  the  pre¬ 
ceding  compounds  of  the  same  type  in  being  insoluble  in  alkalis.  Dibenz- 
enesulphonheptylamide  forms  leaf-like  crystals,  melts  at  91°,  and  is 
insoluble  in  alkalis.  a-Camphylamine  yields  benzenemlphon-arcctmphyl- 
amide ,  which  is  a  viscous  oil  and  is  also  insoluble  in  alkalis.  Dibenzyl- 
8ulphoncamphylamidey  C10Hl7(SO2Ph)2,  is  also  formed,  but  could  not  be 
isolated.  jt?-Bromobenzenesulphonic  chloride  and  ra-nitrobenzenesul- 
phonic  chloride  react  in  a  similar  manner  to  benzenesulphonic  chloride. 
Benzenesulphonisoundecylamide ,  prepared  from  /?-aminoundecane, 
melts  at  64 — 65°  and  is  insoluble  in  alkalis,  but  soluble  in  alcohol, 
ether,  or  benzene.  Aminomenthone  yields  a  sulphobenzene  derivative, 
C10HjrO*NH*SO2Ph,  which  melts  at  82 — 85°  and  is  soluble  in 
alkalis.  No  definite  compounds  could  be  isolated  from  the  products 
of  the  action  of  benzenesulphonic  chloride  on  diaminohexahydrocymene. 
Details  of  a  crystallographic  examination  of  dibenzenesulphonbenzyl- 
amide  are  given  in  the  original  paper.  E.  W.  W. 

Behaviour  of  Sulphonamides  of  Primary  Amines  towards 
Alkalis.  By  Wilhelm  Marckwald  ( Ber.y  1899,  32,  3512 — 3513. 
Compare  Abstr.,  1899,  i,  749,  and  Solonina,  preceding  abstract). — 
Benzenesulphonheptylamide  does  not  dissolve  in  dilute  sodium  hydroxide 
(compare  Solonina),  but  is  nevertheless  partly  converted  into  the 
sparingly  soluble  sodium  salt,  which  solidifies  when  shaken  with  strong 
sodium  hydroxide,  and  can  be  recrystallised  from  acetone.  Hinsberg’s 
rule  therefore  holds  good,  but,  as  in  other  cases,  the  salt  is  partially 
hydrolysed  by  water.  T.  M.  L. 

Fixation  of  Sodium  Hydrogen  Sulphite  by  Ethylene 
Linkings.  By  Henri  Labbe  ( Bull .  Boo.  Chim.,  1899,  [iii],  21, 
1077 — 1080). — It  would  appear  from  Tiemann’s  researches  on 
aldehydes  and  ketones  that  the  fixation  of  sodium  hydrogen  sulphite 
by  an  ethylene  linking  generally  should  depend  largely  on  the  charac¬ 
teristic  function  of  the  molecule,  and  a  series  of  experiments  was  made 
with  various  typical  substances  in  order  to  ascertain  whether  this  was 
the  case.  When  styrene  is  boiled  for  10  hours  in  a  reflux  apparatus 
with  excess  of  sodium  hydrogen  sulphite  solution,  only  traces  of  an 
organic  salt  are  formed,  but  cinnamyl  alcohol  under  the  same  con¬ 
ditions  yields  a  notable  quantity  of  a  white,  deliquescent,  very  soluble 
salt  of  the  composition  C9Hn04SNa.  Geraniol  and  citronellol  form 
similar  compounds  of  the  composition  C10H30O7S2Na9  and  C10H21O4SNa 
respectively;  in  the  case  of  geraniol,  the  yield  is  about  15  per  cent. 
With  cinnamic  acid,  the  reaction  occurs  much  more  readily,  a  large 
yield  of  the  compound  C9H806SNa2  being  obtained;  this  salt  is,  how¬ 
ever,  difficult  to  separate  on  account  of  its  very  sparing  solubility  in 
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alcohol.  It  is  concluded  that  the  fixation  of  sodium  hydrogen  sulphite 
by  an  ethylene  linking  takes  place  with  great  difficulty  in  the  case  of 
aromatic  hydrocarbons  with  an  aliphatic  side-chain,  but  more  readily 
in  the  case  of  alcohols,  especially  aliphatic  alcohols  of  the  type  of 
geraniol,  whilst  with  acids,  probably  because  of  their  solubility,  com¬ 
bination  occurs  with  great  ease.  N.  L. 

Resin  Oil.  By  Gustav  Kraemer  and  Adolf  Spilker  ( Ber .,  1899, 
32,  3614). — The  oil  obtained  by  distilling  colophony  under  pressure 
(Ber.  1899,  32,  2952),  to  which  the  authors  assigned  the  formula 
C42H62,  appears,  from  a  determination  of  its  molecular  weight  by  the 
cryoscopic  method,  to  have  the  composition  C18H9g,  and  is  perhaps 
derived  from  abietic  acid  by  the  loss  of  1  mol.  of  carbon  dioxide. 

W.  A.  D. 

Conversion  of  1  : 8-  and  1 : 5-Dinitronaphthalenes  into  Nitro- 
nitrosonaphthols.  By  Paul  Friedlander (Ber.,  1899,32,3528 — 3532. 
Compare  Graebe,  this  vol.,  i,  24). — If  the  action  of  sulphuric  acid 
on  dinitronaphthalene  is  continued  until  the  product  is  completely 
soluble  in  alkali,  sulphonation  occurs ;  the  sulphonic  acids  are  con¬ 
verted  on  nitration  into  trinitronaphthols  identical  with  those  pro¬ 
duced  on  nitrating  the  nitronitrosonaphthol,  which  forms  the  chief 
product  of  the  action,  and  are  therefore  8- or  5-nitro-4-nitroso-l-naphthol- 
3-sulphonic  acids.  8-Nitro-4-nitroso-l -naphthol  gives  a  benzoate  which 
crystallises  from  xylene  in  yellowish-white,  slightly  soluble  needles 
and  melts  at  194°,  whilst  the  5  : 4-derivative  gives  a  similar  benzoate 
which  melts  at  210°.  The  nitronitrosonaphthols  are  converted  by 
alkaline  potassium  ferricyanide  into  the  potassium  salts  of  the  cor¬ 
responding  dinitronaphthols ;  4 : 5-dinitro-\-naphthol crystallises  in  straw- 
yellow  needles  and  melts  at  230°,  whilst  4  :  &“dinitro-\-naphthol  melts 
at  135°;  the  dinitronaphthols  have  only  feeble  dyeing  properties 
but  give  trinitronaphthols  which  resemble  naphthol  yellow  in  this 
respect. 

4  : 8-Diamino-l -naphthol  is  oxidised  by  cold  ferric  chloride  to  a  blue 
solution  of  the  quinoneimide,  but,  on  warming,  to  a  red  solution  of 
§-amino-a-naphthaquinone}  which  orystallises  from  acetic  acid,  melts 
and  decomposes  at  about  180°,  and  dissolves  in  sulphuric  acid  to  a 
colourless,  crystalline  salt. 

1  : 3-Dinitronaphthalene  is  not  produced  in  the  nitration  of  nitro- 
naphthalene  by  nitrosulphuric  acid;  the  1  :  5-  and  1  :  8-dinitronaphthols 
can  be  very  readily  separated  by  crystallising  from  pyridine  instead 
of  extracting  with  acetone ;  by  using  suitable  quantities  of  sulphuric 
acid  in  the  nitration,  a  similar  separation  can  be  effected,  the  whole  of 
the  1  : 5-dinitronaphthalene  crystallising  out  on  cooling,  whilst  the 
1  :  8-dinitronaphthalene  remains  in  solution,  and  can  be  converted 
directly,  if  desired,  into  1:3: 8-trinitronaphthalene  by  adding  a  further 
amount  of  nitric  acid. 

1:3:  8-Trinit ronaphthalene  dissolves  in  cold  sodium  hydrogen  sul¬ 
phite  to  a  red  solution  of  an  additive  compound,  from  which  it  is  pre¬ 
cipitated  unchanged  by  warming  with  acids,  T.  M.  L, 
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Fittig’s  Reaction.  By  Michel  Pellegrin  ( Bee .  Trav.  Chirn 
1S99,  18,  457 — 465). — By  the  action  of  sodium  on  a  mixture  of 
m-xylylene  dibromide  and  bromobenzene,  three  definite  products  were 
obtained.  1.  Diphenyl.  2.  m -Dixylylene  (?),  016H16,  slightly  soluble 
in  alcohol  or  ether  and  crystallising  from  the  latter  in  hexagonal 
prisms  melting  at  131*5° ;  cryoscopic  determinations  in  benzene  gave 
a  mean  molecular  weight  205*5,  C16H16  requiring  the  number  208. 
It  boils  at  170°  under  12  mm.  and  at  290°  under  the  ordinary  pressure, 
and  forms  a  cfa’&nmo-derivative,  C16H14Br2,  crystallising  from  benzene 
in  colourless  prisms  which  melt  at  213 — 214°.  3.  Di-m-phenylene - 

diethene  (1),  which  crystallises  from  a  mixture 

of  ether  and  alcohol  in  long,  silky,  colourless  needles,  melts  at  191°, 
boils  at  260°  under  12  mm.  pressure,  and  is  very  soluble  in 
ether,  but  less  so  in  alcohol,  benzene,  or  carbon  disulphide.  In 
freezing  benzene,  it  has  the  mean  molecular  weight  200*9,  the  value 
for  <J16H12  being  204. 

The  only  definite  product  obtained  by  the  action  of  sodium  on  a 
mixture  of  m-bromobenzene  and  benzyl  chloride  was  dibenzyl. 

T.  H.  P. 

Synthesis  of  Picene.  By  T.  Hirn  ( Ber 1899,  32,  3341 — 3343. 
Compare  Abstr.,  1892,  623,  and  1895,  i,  292). — Picene  is  a  phen- 
anthrene  of  the  naphthalene  series  and  contains  a  linking  joining  the 
two  naphthalene  residues  in  the  /^'-position.  The  exact  position  of 
the  dimethenyl  group  is,  however,  not  known  with  certainty,  and 
accordingly  three  formulae  for  picene  are  possible ;  it  may  be  an 
afiaft'-j  a  or  an  a/?/l'/?'-derivative.  The  first  of  these  consti¬ 

tutions  is  the  most  probable,  because  the  hydrocarbon  is  produced 
when  aa'-dinaphthastilbene  (Abstr.,  1893,  272)  is  distilled  through  a 
red  hot  glass  tube.  The  properties  of  the  product  correspond  with 
those  of  picene  from  coal-tar,  except  that  the  xylene  solution  of  the 
former  is  not  fluorescent.  G.  T.  M. 

Double  Halogen  Salts  of  Tin  with  Organic  Bases.  By 
George  M.  Richardson  and  Maxwell  Adams  (Amer.  Chem.  J 1899, 
22,  446 — 449). — In  addition  to  the  compounds  obtained  by  Slagle 
(Abstr.,  1899,  i,  39),  the  following  have  been  prepared.  Tetraniline 
stannichloride ,  (NH2Ph)4,4HCl,SnCl4,  is  obtained  in  well-formed  crystals. 
Dimethylaniline  stannochloridey  NMe2Ph,HCl,SnCl2  +  JH20,  corre¬ 
sponds  in  preparation  and  crystalline  form  with  Slagle’s  analogous 
toluidine  compounds. 

Aniline  stannobromide ,  NH2Ph,HBr,SnBr2,  forms  small,  white, 
spear-like  crystals,  which  melt  at  152°,  and  become  oxidised  on  being 
recrystallised.  Dianiline  stannibromide ,  (NH2Ph)2,H2SnBr6,  forms  flat, 
tabular,  straw-coloured  crystals,  whilst  tetraniline  stannibromide , 
(NH2Ph)4,4HBr,SnBr4,  which  is  less  soluble  in  water  than  the  dianiline 
compound,  separates  in  light-yellow,  well-formed  crystals,  and  melts 
and  decomposes  at  274°.  W.  A.  D. 

Anilides.  By  Frederick  D.  Chattaway,  Kennedy  J.  P.  Orton, 
and  W.  H.  Hurtley  (Ber.,  1899,  32,  3635 — 3638.  Compare  Trans., 
1899,  75,  1046,  and  following  abstract). — The  following  anilides  have 
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been  obtained  by  the  transformation  of  substituted  nitrogen  chlorides 
or  bromides. 

p -Chloroformylanilide,  obtained  from  the  isomeric  phenylformyl- 
nitrogen  chloride,  crystallises  in  white  plates  and  melts  at  102°. 

2  :  4 -Dichloroformylanilide,  prepared  either  from  the  corresponding 
nitrogen  chloride  or  by  formylating  2 :  4-dichloroaniline,  crystallises 
from  alcohol  in  white  needles  melting  at  154°;  the  benzoyl  derivative 
forms  white  prisms  and  melts  at  115°. 

2:4:  b-Trichloroformylanilide  crystallises  from  alcohol  or  chloroform 
in  white  needles  and  melts  at  180°;  the  acetyl  derivative  is  most  con¬ 
veniently  prepared  from  acetyl-2  :  4-dichlorophenylnitrogen  chloride  ; 
the  benzoyl  derivative  crystallises  from  alcohol  in  white  needles  melt¬ 
ing  at  174°. 

2  :  k-Dibromoformylanilide  forms  lustrous,  white  needles  melting  at 
145°  ;  the  acetyl  derivative  is  readily  prepared  from  the  isomeric  acetyl- 
jD-bromophenylnitrogen  bromide. 

2:4:  §-Tribromof ormylanilide ,  crystallises  in  white  needles  and  melts 
at  221*5°;  the  acetyl  derivative  is  easily  obtained  from  acetyl-2 :  4- 
dibromophenylnitrogen  bromide 

\-Chloro-cl-formylnaphthalide  crystallises  from  benzene  in  prisms 
melting  at  136°.  G.  T.  M. 

Substituted  Nitrogen  Bromides  and  their  Relationship  to 
Bromo-substituted  Anilides  and  Anilines.  By  Frederick  D. 
Chattaway  and  Kennedy  J.  P.  Orton  ( Ber .,  1899,  32,  3573 — 3582. 
Compare  Trans.,  1899,  75,  1046). — Substituted  nitrogen  bromides  of 
the  type  R.*CO*NBrR/  are  readily  obtained  by  the  action  of  hypo- 
bromous  acid  on  the  corresponding  anilides.  They  are  all  sulphur- 
yellow  compounds  of  low  melting  point,  crystallising  from  light 
petroleum  either  in  large,  transparent  prisms  or  in  plates,  and  are 
characterised  by  the  readiness  with  which  they  enter  into  various 
chemical  reactions.  They  react  with  hydrobromic  acid,  hydrocyanic 
acid,  potassium  iodide  solution,  or  hydrogen  peroxide,  regenerating  the 
original  anilide.  They  are  much  more  easily  hydrolysed  than  the 
corresponding  chlorides  ( loc .  cit.\  and  are  readily  decomposed  by 
alcohol,  yielding  the  anilide,  together  with  ethyl  bromide,  acetaldehyde, 
and  ethyl  acetate.  When  heated,  all  these  nitrogen  bromide  deriva¬ 
tives  undergo  molecular  transformation,  the  bromine  atom  migrating 
from  the  nitrogen  to  a  carbon  atom  of  the  benzene  nucleus,  always  in 
the  para-position  unless  this  is  already  occupied,  when  an  ortho¬ 
derivative  is  formed.  The  authors  conclude  that  in  the  ordinary 
bromination  of  an  aniline  or  anilide  the  bromine  becomes  first  attached 
to  the  nitrogen  atom  and  then  passes  to  the  benzene  nucleus. 

A cetylphenylnitrogen  bromide  (N -bromoacetylanilide^  acelylphenylbrom- 
amide)y  NPhBrAc,  obtained  by  the  action  of  hypobromous  acid 
on  a  cold  saturated  solution  of  acetylanilide  at  0°  containing 
potassium  hydrogen  carbonate,  melts  at  88°,  is  readily  soluble  in 
chloroform,  but  only  moderately  so  in  light  petroleum ;  when  kept  for 
any  length  of  time,  it  gradually  becomes  transformed  into  jo-bromo- 
acetanilide. 

Acetyl-p-bromophenylnitrogen  bromide ,  C6H^Br*NBrAc,  crystallises  in 
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six-sided  plates  melting  at  108°;  the  isomerisation  is  not  complete  even 
after  the  bromide  has  been  kept  for  some  months.  The  2  :  4 -dibromo- 
derivative  melts  at  110°,  and  is  quite  stable  at  the  ordinary  temperature. 
The  2  : 4 :  6-£W6romo-derivative  melts  at  123°,  and  when  strongly 
heated  gives  up  bromine  and  forms  2:4: 6-tribromoacetylanilide. 
Formylphenylnitrogen  bromide ,  NPhBr*CHO,  melts  at  88 — 89°,  and 
when  allowed  to  remain  for  24  hours  is  completely  transformed  into 
y)-bromof ormylanilide.  The  p-6romo-derivati  ve  melts  at  II 3° ;  the 
2  : 4-di6romo-derivative  melts  at  87°  and  the  2:4:  6-£W6ro7?i0-deriva~ 
tive  at  90°.  Benzoylphenylnitrogen  bromide  (N-bromobenzoylanilide , 
benzoylphenylbromamide ),  NBrPhBz,  is  best  obtained  by  allowing  an 
alcoholic  solution  of  benzoylanilide  to  drop  slowly  into  an  excess 
of  hypobromous  acid  containing  potassium  hydrogen  carbonate  in 
solution  at  0° ;  it  crystallises  in  small,  yellow  plates  melting  at 
99°,  and  is  readily  transformed  into  benzoyl-/?-bromopbenylanilide. 
The  p-6?*omo-derivative  melts  at  132 — 133°;  the  2:4 -dibromo- 
derivative  melts  and  decomposes  at  121°,  and  when  heated  for  half 
an  hour  at  100°  yields  2:4:  6-tribromobenzoylanilide  melting  at  198°. 
The  2:4:  6-Z7’i&romo-derivative  melts  at  121°.  J.  J.  S. 

Symmetrical  Dinitrodixylylearbamides  and  Dinaphthylcarb- 
amides.  By  Henri  Yittenet  {Bull.  Soc.  Chim 1899,  [iii],  21, 
948 — 951), — These  compounds  have  been  prepared  by  methods 
similar  to  those  employed  for  the  preparation  of  the  dinitrodiphenyl- 
carbamides  and  the  dinitroditolylcarbamides  (Abstr.,  1899,  i,  692, 
810),  namely,  by  heating  the  isomeric  nitroxylidines  and  naphthyl- 
amines  with  carbonyl  chloride  or  phenyl  carbonate. 

Dinitrodixylyl carbamide,  C0(NH*C6H2Me2*N02)2  [NH  :  Me2  :  N02  = 
4  : 1  :  3  :  5],  from  5-nitro-l  :  3  :  4-m-xylidine,  crystallises  from  anhydrous 
acetic  acid  in  small,  yellow  needles,  subliming  without  melting  at  about 
300°,  and  is  insoluble  in  water,  benzene,  ether,  or  chloroform. 
Like  other  compounds  in  which  the  N02  and  NH2  groups  occupy  the 
ortho-position  with  regard  to  each  other,  5-nitro-l  :  3  : 4-m-xylidine 
reacts  with  carbonyl  chloride,  but  not  with  phenyl  carbonate. 

Dinitrodixylylcarbamide  [NH  :  Me2  :  N02  =  4  :  1  :  3  :  6]  is  only 
obtained  in  very  small  quantity  by  the  general  methods  indicated 
above,  and  is  best  prepared  by  the  action  of  6-nitro-l  :  3  : 4-m-xylidine 
on  6-nitro-l  :  3  :  4-m-xylylcarbimide  in  benzene  solution.  It  crystal¬ 
lises  in  microscopic,  white  needles  which  sublime  without  melting 
when  heated,  and  is  insoluble  in  water,  benzene,  ether,  and  chloroform. 

a-  and  /3-s-Dinaphthylcarbamides,  prepared  by  this  method,  were 
found  to  melt  at  314 — 315°  and  309 — 310°  respectively,  not  at  270° 
and  293°  as  previously  stated. 

[Young  and  Clark  (Trans.,  1897,  71,  1200,  give  the  melting  points 
at  284—286°  and  289—290°.]  N.  L. 

Aromatic  Carbimides.  By  Henri  Yittenet  {Bull.  Soc.  Chim., 
1899,  [iii],  21,  952 — 958). — The  following  new  compounds  have  been 
obtained  by  the  action  of  carbonyl  chloride  on  aromatic  bases,  accord¬ 
ing  to  the  general  method  which  has  been  recently  described  (Abstr., 
1899,  i,  756), 
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S-Nitro-m-xylylcarbimide ,  N O2*C0H2M e2* N I  CO  [Me2 : N  :  CO :  N02  =* 
1  :  3  ;  4  :  5],  from  5-nitro-l  :  3  : 4-m-xylidine,  crystallises  in  microscopic, 
yellow  needles  melting  at  71 — 72°  and  is  soluble  in  benzene,  toluene, 
ether,  chloroform,  or  light  petroleum. 

Ethyl  5-nitro-r&-xylylcarbamate  [Me3:NH,C02Et:N02—  1  :  3  :  4  :  5] 
formed  by  the  interaction  of  alcohol  and  the  preceding  compound, 
crystallises  from  95  per  cent,  alcohol  in  small,  amber-yellow  prisms 
melting  at  125 — 126° ;  it  is  soluble  in  chloroform. 

§-Nitro- 1  :  3  :  4-m -xylylcarbimide,  from  6-nitro-l  :  3  :  4-m-xylidine, 
crystallises  in  large,  yellow  needles  melting  at  a  few  degrees  above  zero 
and  distilling  without  decomposition  at  212 — 214°  under  97  mm. 
pressure. 

Ethyl  Q-nitro- 1  :  3  :  i-m-xylylcarbamate ,  obtained  by  the  action  of 
alcohol  on  the  preceding  compound,  crystallises  from  alcohol  in  large, 
white  needles  melting  at  120°;  it  is  insoluble  in  cold,  but  soluble  in 
boiling  water. 

p -Chlorophenylcarbimide,  from  ^-chloroaniline  and  carbonyl  chloride, 
is  a  white,  crystalline  substance  which  melts  at  30 — 31°  to  a  colour¬ 
less  liquid  having  a  very  irritating  odour. 

Ethyl  \)-chlorophenylcarbamatey  prepared  by  treating  the  correspond¬ 
ing  carbimide  with  alcohol,  crystallises  in  white,  silky  plates  melting 
at  68°,  and  is  very  soluble  in  ether,  benzene,  or  chloroform. 

m -Chlorophenylcarbimide,  from  m*chloroaniline,  is  a  colourless  liquid 
of  irritating  odour  which  boils  at  113 — 114°  under  43  mm.  pressure. 

Ethyl  m-chlorophenylcarbamate ,  from  the  corresponding  carbimide 
and  alcohol,  is  an  unstable,  viscous,  colourless  liquid  which  boils  at 
200 — 201°  under  46*5  mm.  pressure. 

o-Chloi'ophenylcarbimide,  from  o-chloroaniline,  is  a  colourless  liquid 
boiling  at  114 — 115°  under  43  mm.  pressure  and  having  a  very  irritat¬ 
ing  odour. 

Ethyl  o-chlorophenylcarbamate ,  from  the  preceding  compound  and 
alcohol,  is  a  colourless  liquid  which  boils  at  170 — 172°  under  42  mm. 
pressure. 

p  - 1 odopheny  l  carbimide  y  from  jtT-iodoaniline,  is  a  crystalline  substance 
of  agreeable  odour  melting  at  45 — 46°  ;  it  is  very  unstable  and  quickly 
decomposes,  yielding  the  corresponding  carbamide. 

Ethyl  piodophenylcarbamate  crystallises  in  large,  white  needles 
melting  at  111 — 112°  and  is  very  soluble  in  ether,  benzene,  or 
chloroform. 

p -Methoxy phenyl  carbimide  i  from  p-anisidine,  is  a  colourless  liquid 
which  quickly  becomes  yellow  and  decomposes;  it  boils  at  132 — 133° 
under  38*5  mm.  pressure. 

Ethyl  \)-methoxyphenylcarbamate  crystallises  in  large,  white  needles 
melting  at  63 — 64° ;  it  is  very  soluble  in  ether,  chloroform,  or 
benzene. 

a-Naphthylcarbamide,  from  a-naphthylamine,  is  a  brown  liquid 
having  a  very  irritating  odour.  Ethyl  a-naphthylcarbamate  crystal¬ 
lises  in  small,  white  needles  melting  at  79°.  This  and  the  preceding 
compound  have  been  previously  obtained  by  Hofmann  by  other 
methods. 

fi-Naphthylcarbimide,  from  /2-naphthylamine,  crystallises  from  light 


ORGANIC  CHEMISTRY. 


155 


petroleum  in  white  plates  melting  at  55 — 56°  and  is  very  soluble  in 
ether  or  benzene. 

Ethyl  fimaphthylcarbamate,  obtained  by  the  action  of  alcohol  on  the 
corresponding  carbimide  crystallises  from  40  per  cent,  alcohol  in 
small,  white  needles  melting  at  69° ;  it  is  very  soluble  in  ether, 
benzene,  chloroform,  or  95  per  cent,  alcohol.  N.  L. 

Characteristics  of  Stereoisomeric  Ammonium  Salts.  By 
Edgar  Wedekind  ( Ber.y  1899,  32,  3561 — 3569.  Compare  Abstr., 
1899,  i,  351,  and  Pope  and  Peachey,  Trans.,  1899,  75,  1127). — - 
a-  (or  y)-Phenylbenzylmethylally  l  ammonium  bromide  is  obtained  by  the 
direct  combination  of  benzylmethylaniline  and  allyl  bromide  or  more 
readily  of  methylallylaniline  and  benzyl  bromide  ;  it  melts  and  de¬ 
composes  not  very  sharply  at  161 — 163°,  and  dissolves  readily  in  warm 
alcohol  or  water,  but  when  its  aqueous  solution  is  boiled,  decomposition 
ensues ;  it  crystallises  in  the  rhombic  system  and  is  isomorphous  with 
the  a-iodide  (loc.  cit.)  \a  :  b  :  c  —  0*88888  :  1  :  0*65854].  The  a-chloride 
is  obtained  when  the  a-iodide  is  treated  with  moist  silver  oxide,  then 
with  concentrated  hydrochloric  acid,  and  the  solution  thus  formed 
evaporated  at  50 — 60° ;  it  crystallises  in  large,  spear-shaped,  rhombic 
crystals  isomorphous  with  the  a-bromide  and  a-iodide,  melts  at  152 — 154°, 
and  is  readily  soluble  in  most  organic  solvents  with  the  exception  of 
light  petroleum  and  ether;  it  also  dissolves  in  water,  but  the  solution, 
when  boiled,  undergoes  partial  hydrolysis.  The  platinichloride , 
(Cl7H20N)2PtCl6,  crystallises  in  minute,  yellow  needles  and  the  auri - 
chloride  forms  a  yellow,  amorphous  powder  melting  at  90 — 94°. 

fi-Phenylbenzylmethylallylammonium  bromide  is  obtained  when  benzyl- 
allylaniline  and  pure  methyl  bromide  are  left  in  contact  with  one 
another  for  several  months  at  the  ordinary  winter  temperature.  It 
crystallises  from  a  mixture  of  chloroform  and  acetone  in  well-developed, 
colourless,  monoclinic  plates,  is  specifically  heavier  and  also  melts  at  a 
lower  temperature,  namely,  105 — 107°,  than  the  isomeric  bromide.  It 
is  apparently  hemihedral  [a  :  b  :  c  =  1  1 128  : 1  : 1  *3084;  /3  =  71°45'].  The 
/3-chloride,  obtained  indirectly  from  either  the  bromide  or  iodide,  crys¬ 
tallises  in  small,  glistening,  monoclinic  prisms  isomorphous  with  the 
/3-bromide  [a  :  b  :  c~  1*054  : 1  :  1*260  ;  /3  =  71°40'].  It  decomposes  at 
113 — 116°  whereas  the  a-chloride  decomposes  at  152 — 154°.  The 
/?-iodide  (loo.  cit.)  is  not  isomorphous  with  the  /3-chloride  and  bromide  ; 
as  it  crystallises  in  the  rhombic  system ;  it  may,  however,  be  dimor¬ 
phous.  The  platinichloride  crystallises  in  brownish-yellow  needles 
decomposing  at  198 — 199°;  the  /3-aurichloride  forms  golden-yellow 
needles  melting  at  105 — 107°  and  decomposing  at  about  180°.  Both 
compounds  are  more  soluble  than  the  isomeric  a-derivatives. 

J.  J.  S. 

Acyl  Derivatives  of  the  Aromatic  Thiocarbamides :  their 
Isomerism  and  Constitution.  By  A.  Hugershoff  (Ber.,  1899, 
32,  3649 — 3660). — Acyl  derivatives  of  the  aromatic  thiocarbamides 
can  be  prepared  by  dissolving  the  carbamide  in  the  acyl  anhydride  at 
about  80°,  and  allowing  the  solution  to  remain  for  some  time  at  the 
ordinary  temperature,  whereas,  if  the  solution  is  heated,  decomposition 
occurs,  and  thiocarbimides  are  produced  (Werner,  Trans.,  1891,  59, 
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396).  These  compounds  have  not  the  properties  of  thiocarbamides, 
since  they  are  soluble  in  alkalis,  and  are  not  desulphurised  by  mercuric 
oxide.  They  have  probably  the  formula  NR!C(SH),NE*COR,  and 
this  view  is  confirmed  by  the  fact  that  the  acyl  derivatives  of  mono- 
substituted  thiocarbamides  exist  in  two  forms,  one  of  which  behaves 
as  a  true  thiocarbamide,  whilst  the  more  stable  modification  agrees 
in  its  properties  with  the  ordinary  acyl  derivatives,  which  the  author 
terms  isothiocarbamides. 

Acetyldiphenylisothiocarbamide,  !NPh!C(SH)’NPhAc,  which  has 
already  been  prepared  by  Deninger  (Abstr.,  1895,  461),  melts  at  96°, 
and  not  at  91°  as  stated  by  that  author.  Mercuric  oxide  converts  it 
into  the  mercuric  salt,  (C15H13ON2S)2Hg.  Acetyldio-tolylisothiocarb - 
amide ,  melts  at  103°,  whilst  the  corresponding  p -tolyl  compound 
melts  at  108°.  Acetyldiphenetylisothiocarbamide  melts  at  98°;  pro- 
j pionyldiphenylisothiocarbamide ,  NPh!C(SH),NPh*COEt,  melts  at 
9  3  '5°,  whilst  propionyldi-o-tolylisothiocarbamide  melts  at  97*5°,  and 
the  corresponding  p -tolyl  compound  at  105°.  Isovaleryldiphenylisothio - 
carbamide  melts  at  83°. 

Acetylphenylthiocarbamide ,  NHPh’CS’NHAc,  obtained  by  the  action 
of  acetic  anhydride  on  phenylthiocarbamide,  melts  at  139°,  but 
on  further  heating  is  converted  into  the  iso -derivative  melting  at 
171°.  Concentrated  aqueous  alkalis  decompose  it,  forming  acetanilide 
and  a  thiocyanate,  whilst  dilute  alkalis  dissolve  it,  forming  a  solution 
from  which  acids  precipitate  the  tautomeric  form.  It  undergoes  the 
usual  reaction  of  a  thiocarbamide  with  mercuric  oxide,  acetylphenyl- 
carbamide  being  produced.  The  tautomeric  form,  NPh!C(SH)*NH  Ac, 
has  already  been  described  by  Miquel  {Bull.  Soc.  Chim 1875,  [ii],  25, 
252).  Both  the  forms  have  the  same  molecular  weight  as  determined 
by  the  cryoscopic  method  in  acetic  acid  solution.  Acetyl-o-tolylthio- 
carbamide ,  CgH^Me'NH’CS'NHAc,  melts  at  140°  and  behaves  in  a 
similar  manner  to  the  phenyl  derivative.  The  corresponding  iso¬ 
derivative  has  been  described  (Dixon,  Trans.,  1889,  55,  304).  Acetyl- 
p-tolylthiocarhamide ,  melts  at  137°.  Acetylphenetylthiocarbamide  melts 
at  137°,  and  the  corresponding  iso-derivative  at  196°.  A.  H. 

[Phenylthiocarbimide]  as  a  Reagent  for  the  Detection  of 
the  Alcoholic  Hydroxyl  Group.  By  William  R.  Obndorff  and 
E.  A.  Richmond  {Amer.  Chem.  J.y  1899,  22,  458 — 472). — Phenylthio¬ 
carbimide  combines  with  aliphatic  monohydroxy-alcohols  to  form  well- 
defined  tbiourethanes,  but  does  not  interact  in  so  simple  a  manner 
with  unsaturated  or  polyhydroxy-alcohols,  phenols,  aromatic  alcohols, 
or  fatty  or  aromatic  acids.  In  most  cases,  therefore,  it  cannot  be 
used  as  a  substitute  for  phenylcarbimide  to  detect  the  presence  of  a 
hydroxyl  group. 

Ethyl  phenylthiocarbamate,  NHPh*CS*OEt  or  NPhIC(SH)*OEt, 
melts  at  71 — 72°,  not  at  65°  as  stated  by  Hofmann  ( Ber.y  1869,  2, 
120;  1870,3,772).  Methyl  phenylthiocarbamate  y  NHPh*CS*OMe,  or 
!NPh*.C(SH)*OMe,  prepared  like  the  ethyl  derivative,  separates  from 
alcohol  in  white,  triclinic  crystals  [a  :  b  :c  =  0*6065  : 1  : 0*5513  ; 
a  =  63°19'57",  ft  =  128°52'50",  y  =  103°8'48"],  and  melts  at  97°.  Propyl- 
phenylthiocarbamate ,  NHPh'CS'OPr*  or  !NPh!0(SH),0Pra,  prepared  by 


ORGANIC  CHEMISTRY. 


157 


heating  a  mixture  of  propyl  alcohol  and  phenylthiocarbimide  for 
16  hours  at  100°,  crystallises  from  absolute  alcohol  in  white,  triclinic 
needles  and  melts  at  48°;  if  a  higher  temperature  than  100°  is  used 
in  the  preparation,  gaseous  products  together  with  thiocarbanilide 
are  formed.  Isopropyl  phenylthiocarbamate ,  NHPh’CS’OPrP,  or 
NPh!C(SH)*OPr0,  prepared  similarly,  separates  from  alcohol  in  brilliant, 
colourless, monoclinic  crystals,  [a  :  b  :c  —  0*6777  :1 :  l‘8325,/?=*  87o28'50"] 
and  melts  at  85 ’5°.  The  corresponding  isobutyl  compound, 
NHPh-CS*0*CH2Pr/3  or  NPh:C(SH)-0-CH2Prj3, 
crystallises  from  alcohol,  and  melts  at  80*5° ;  the  tertiary  butyl  deri¬ 
vative,  NHPh’CS’O'CMeg,  or  NPhIC(SH)#OCMea,  melts  at  the  atmo¬ 
spheric  temperature,  but  solidifies  in  a  freezing  mixture,  forming  long, 
white  needles.  Isoamyl  phenylthiocarbamate ,  NHPh*CS*OC5II11,  or 
NPh*C(HS),OC5H11,  forms  white  crystals  and  melts  at  about  21°. 

When  allyl  alcohol  is  heated  with  phenylthiocarbimide,  symmetrical 
diphenylcarbamide  is  formed,  but  no  thiourethane ;  in  like  manner, 
glycol  and  glycerol  give  rise  only  to  diphenylthiocarbamide  (compare 
Tessmer,  Abstr.,  1885,  774),  whilst  in  the  case  of  glycol  chloro- 
hydrin,  erythritol,  or  dextrose  no  action  occurs.  Phenol  yields  thio¬ 
carbanilide  only,  and  not  the  corresponding  thiourethane  as  stated 
by  Dixon  (Trans.,  1890,  57,  266),  and  Snape  (Trans.,  1896,  69,  98) ; 
with  quinol,  pyrogallol,  and  benzyl  alcohol  there  is  no  action. 

On  heating  phenylthiocarbimide  with  acetic  acid  for  5  hours  at  100°, 
symmetrical  diphenylcarbamide  is  obtained  ;  with  benzoic  acid  under 
similar  conditions,  there  is  no  action,  whilst  with  lactic  acid,  thiocarb¬ 
anilide  and  carbanilide  alone  are  formed.  W.  A.  D. 

Conversion  of  Nitrobenzene  into  o-Nitrophenol  by  means  or 
Caustic  Potash.  By  Alfred  Wohl  (Ber>,  1899,  32,  3486 — 3488). 
— When  nitrobenzene  is  mixed  with  five  times  its  weight  of  dry,  finely- 
powdered  potassium  hydroxide,  and  the  mixture  heated  in  a  closed 
vessel,  in  small  quantities  at  a  time,  for  2  hours  at  60 — 70°  and  then 
for  1  hour  at  95°,  33  per  cent,  of  the  nitrobenzene  is  converted  into 
o  nitrophenol.  If  the  heating  at  95°  is  omitted,  about  55  per  cent, 
of  the  nitrobenzene  is  recovered  unchanged,  but  of  the  rest,  45  per 
cent,  is  converted  into  o-nitro phenol.  The  air  is  not  concerned  in 
the  oxidation,  for  this  takes  place  equally  in  a  current  of  hydrogen. 
None  of  the  ordinary  products  of  the  reduction  of  nitrobenzene  can 
be  detected  in  the  product  of  the  reaction.  C.  F.  B. 

Reactions  of  Phenyl  Chloroacetate.  By  Albert  Morel  ( Bull. 
Soc.  Chim .,  1899,  [iii],  21,  958 — 964). — Phenyl  chloroacetate,  obtained 
by  heating  together  molecular  proportions  of  phenol  and  chloroacetyl 
chloride,  crystallises  in  colourless  needles  melting  at  44 — 45°  and  is 
somewhat  unstable,  exposure  to  moist  air  slowly  converting  it  into 
phenol  and  chloroacetic  acid.  It  does  not  react  with  phenol  at  250°, 
and  is  the  only  product  of  the  action  of  chloroacetyl  chloride  on 
phenol,  even  at  200°;  but  when  heated  with  ethyl  alcohol  or  sodium 
ethoxide,  the  theoretical  amount  of  ethyl  chloroacetate  is  formed, 
with  liberation  of  phenol.  The  replacement  of  the  phenoxy- group  in 
phenyl  chloroacetate  is  therefore  effected  much  more  readily  than  is 
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the  case  with  phenyl  chlorocarbonate  (Abstr.,  1899,  i,  875),  whilst 
the  chlorine  atom,  on  the  other  hand,  possesses  great  stability.  The 
action  of  ammonia  on  phenyl  chloroacetate  in  ethereal  solution  results 
in  the  formation  of  chloroacetamide  and  ammonium  phenoxide.  The 
production  of  phenyl  aminoacetate  by  heating  phenyl  chloroacetate 
with  alcoholic  ammonia  at  140°,  as  described  by  Provost  (J.  p\ 
Chem.y  1871,  [ii],  4,  379),  could  not  be  confirmed,  and  the  formation 
of  such  a  compound  seems  impossible  in  view  of  the  reactions 
described  above.  N.  L. 

Reactions  of  Phenyl  Chloroacetate  and  Phenyl  Glycollate. 
By  Albert  Morel  (Bull.  Soc.  Chirn .,  1899,  [iii],  21,  964—969.  Com¬ 
pare  preceding  abstract).— When  heated  with  aniline  (2  mols.)  at 
80°,  phenyl  chloroacetate  is  converted  into  'phenyl  anilinoacetate, 
NHPh*CH2*C02Ph,  which  crystallises  in  small,  colourless  scales 
melting  at  82 — 83°,  and  is  soluble  in  alcohol,  ether,  chloroform,  benz¬ 
ene,  or  strong  acids ;  boiling  with  alcohol  converts  it  into  ethy 
anilinoacetate,  with  liberation  of  phenol.  If,  however,  phenyl  chloro¬ 
acetate  is  boiled  with  aniline,  anilinoacetoanilide  is  formed.  Phenyl 
chloroacetate  reacts  with  phenylhydrazine  at  50°  to  form  phenyl 
vhenylhydrazinoacetate ,  N2H2Pb‘CH2’C02Ph,  which  crystallises  in 
small,  colourless  scales  melting  at  93 — 94°.  Pyridine  slowly  enters 
into  combination  with  phenyl  chloroacetate  and  yields  a  yellowish- 
white,  unstable  compound ,  CH2Cl*C02Ph,C6NH5,  which  is  readily 
decomposed  by  water.  Sodium  phenoxide  is  without  action  on  phenyl 
chloroacetate  in  the  cold,  but  on  heating  a  good  yield  of  phenyl  phen- 
oxyacetate  is  obtained ;  this  crystallises  in  slender,  colourless,  mono¬ 
clinic  needles  melting  at  58°,  and  is  converted  by  boiling  with  alcohol 
into  the  corresponding  ethyl  ester,  with  liberation  of  phenol.  When 
treated  with  ammonia  in  ethereal  solution,  it  yields  phenoxyacetamide, 
whilst  boiling  with  aniline  converts  it  into  phenoxyacetanilide. 
Excess  of  ammonia  or  of  aniline  at  200°  has  no  action  on  the  second 
phenoxy-group,  and  in  this  respect  phenyl  phenoxyacetate  differs 
greatly  from  diphenyl  carbonate.  From  these  results,  it  appears  that 
chloroacetyl  chloride,  phenyl  chloroacetate,  and  phenyl  phenoxy¬ 
acetate,  on  the  one  hand,  and  carbonyl  chloride,  phenyl  chlorocarbon¬ 
ate,  and  diphenyl  carbonate,  on  the  other,  belong  to  two  distinct 
classes,  the  first  being  derived  from  a  substance  of  complex  function, 
whilst  the  second  includes  derivatives  of  a  symmetrical  compound. 

N.  L. 

Action  of  Chlorodinitrobenzene  on  Potassium  Benzoate 
and  on  Acetamide.  By  Otto  Kym  (Ber.y  1899,  32,  3539 — 3540). 
— Dinitrophenyl  benzoate  (Abstr.,  1899,  i,  647)  is  produced  when 
potassium  benzoate  is  heated  with  chlorodinitrobenzene  at  180°, 
although  no  action  occurs  in  a  boiling  alcoholic  solution.  Similarly, 
chlorodinitrobenzene  and  acetamide  do  not  interact  in  alcoholic  solu¬ 
tion,  but  when  heated  together  at  200 — 210°  give  dinitroaniline ;  in 
presence  of  sodium  acetate,  dinitrophenol  is  produced.  T.  M.  L. 

Ethers  of  Isonitrosoguaiacol  in  their  Relation  to  the  Space 
Isomerism  of  Nitrogen.  By  John  L.  Bridge  and  W.  Conger 
Morgan  ( Amer .  Chem .  1899,  22,  484 — 488). — The  authors  have 
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repeated  the  work  of  Pfob  (Abstr.,  1898,  i,  71)  and  of  Rupe  (ibid.^ 
i,  72)  in  the  hope  of  isolating  stereoisomeric  forms  of  the  ethers  of 
isonitrosoguaiacol  analogous  with  the  stereoisomeric  ethers  of  tolu- 
quinone-m-oxime  (Abstr.,  1899,  i,  130,  and  this  vol.,  i,  103);  such  space- 
isomerides  do  not,  however,  appear  to  exist. 

The  benzoyl  derivative,  C14H1104N,  of  isonitrosoguaiacol  crystallises 
from  alcohol  in  straw-coloured,  dendritic  crystals,  and  when  heated  be¬ 
gins  to  decompose  at  175°,  and  melts  at  185 — 188°;  the  dibromide , 
C14Hn04NBr2,  is  a  yellowish-white  substance  which  melts  and  decom¬ 
poses  at  153 — 154°,  and  cannot  be  purified  by  crystallisation  owing  to 
decomposition  occurring. 

Bromoisonitrosoguaiacol,  C14H10O4NBr,  prepared  by  boiling  the  di¬ 
bromide  with  alcohol,  crystallises  from  the  latter  in  well-defined  prisms 
and  melts  and  decomposes  at  178°.  W.  A.  D. 

Relation  between  the  Structure  of  Metaphenol  [ra-Hydroxy- 
benzyl]  Haloids  and  their  Behaviour  towards  Alkalis.  By  Karl 
Auwers  (Ber.,  1899,32, 3583-3587).-ThecompoundsOH*CfiBr3H*CH2X 
(X  =  C1,  Br,  I)  [CH2X  :  OH  :  Br3  =  1  :  3  :  2  :  4  :  6],  OH*  C6Br4*  CH2Br 
03:2:4:5:6:1];  OH*C6Br3(CH2X)*  CH2*  OR  (X  -  Br,  I;  R-H, 

Me,  Et,  Ac)  04:3:5:6:2:1];  OH*C6Br3(CH2Br)2  05:2:4:6:1:3]; 

OH*C6Br3(CH2Br)*CH2*OMe  [  =  2  :  3  :  5  :  6  :  4  :  l]  > 
OH*C6Br9(CH2*OR)2*CH2Br  (R  =  H,  Me)  05:3:6:2:4:1]; 
OH*  C6Br3(CHBr2)*  CHI  Y  [Y  =  0,  (OMe)2,  (OEt)2,  (OAc)J 

[  =  5  :  3  :  4  :  6  : 1  :  2]  all  dissolve  in  cold  dilute  aqueous  sodium  hydr¬ 
oxide  without  appreciably  decomposing  after  15  minutes;  but  the  com¬ 
pounds  OH*C6MeBr2Z*CH2Br  (Z - Br,CH2* OMe)  02:1:3:6:5:4]; 
OH*  C6MeBr3*  CH2Br  [  =  4:1:3:5:6:2];  OH*  C6Me2Br  •  CH2Br 
[  =  5 : 2 : 4 : 6  : 1  ]  ;  OH* C6Me2Br2* CH2X  (X  =  C1,  Br,  I)  [  =  5:2:4:3:6:1] 
decompose  almost  instantaneously  under  these  conditions  with  loss  of 
the  halogen  of  the  CH2X  group.  It  thus  appears  that  the  presence 
of  a  methyl  group  in  the  nucleus  of  a  m-phenol  haloid  renders  the 
latter  very  sensitive  to  the  action  of  alkalis,  although  if  a  hydrogen 
atom  of  the  methyl  group  is  replaced  by  a  negative  radicle,  such  as 
OH,  OMe,  OEt,  or  OAc,  this  influence  is  no  longer  exercised ;  those 
w-phenol  haloids  which  contain  two  methyl  groups  are  much  more 
rapidly  decomposed  than  those  containing  only  one.  W.  A.  D. 

Degradation  of  Phenols  during  Bromination.  By  Karl 
Auwers  and  0.  Anselmino  (Ber.,  1899,  32,  3587 — 3597). — Although 
homologues  of  phenol  yield  normal  substitution  derivatives  when 
heated  with  bromine  in  sealed  tubes,  they  yield  bromo-derivatives 
of  the  next  lower  homologue  when  treated  with  bromine  in  an  open 
vessel,  the  methyl  group  in  the  ^-position  relative  to  the  hydroxyl 
being  replaced  by  a  bromine  atom ;  in  no  case,  however,  has  the 
replacement  of  an  ortho-  or  meta-methyl  group  been  observed.  The 
alkyl  ethers  and  acetyl  derivatives  of  phenols  behave  towards  bromine 
in  like  manner.  It  appears  that  the  elimination  of  a  methyl  group 
under  the  conditions  cited  depends  on  atmospheric  moisture,  since 
when  this  is  excluded  normal  substitution  occurs  ;  by  adding  a  small 
quantity  of  water  or  aqueous  hydrobromic  acid,  the  displacement  of  a 
methyl  radicle  is  greatly  accelerated. 
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When  dibromo^-cumenol  or  dibromo-^hydroxy-i/r-cumyl  bromide  is 
ieft  in  contact  with  an  excess  of  bromine  for  4  hours  at  the  ordinary 
temperature,  it  is  converted  into  tribromo -^-xylenol  [OH :  Me2  =  1:2:5]. 
When  t^-cumenol  tribromide  (m.p.  128°)  is  treated  similarly,  it  gives 

rise  after  \\  hours  to  the  compound  CH2Br*C<^Q^^2  — «s>c-°h 

(this  vol.,  i,  162),  but  after  5  hours  2  :5  :  §-tribromo~3-hydroxy-])-xylyl 
bromide  alone  is  obtained ;  this  crystallises  from  light  petroleum  in 
slender,  lustrous  needles,  melts  at  118 — 119°,  yields  tribromo-p-xylenol 
(m.  p.  178 — 179°)  on  reduction  with  zinc  dust  and  acetic  acid,  and  is 
converted  by  the  further  action  of  bromine  into  an  intractable  resin. 

Pentabromo-i^-cumenol  [OH :  Br2:(CH2Br)3  =  5  :  3  :  6  : 1 :  2  :  4]  is  stable 
towards  bromine  at  the  ordinary  temperature,  but  at  100°,  in  presence 
of  a  small  quantity  of  aqueous  hydrobromic  acid,  yields  tribromo- p- 

ylylene  bromide ,  crys^a^ises  from 

glacial  acetic  acid  in  small,  white,  silky  needles  ( +  C2H402),  which 
slowly  effloresce  and  then  melt  at  184°;  it  is  insoluble  in  aqueous 
alkalis,  and  yields  an  acetyl  derivative,  C10H7O2Br5,  which  crystallises 
from  glacial  acetic  acid  in  asbestos-like  fibres  and  melts  at  162°. 

Tribromo-o-xylenol  [Me2  :  OH  =1  :  2  :  4],  when  left  with  bromine  at 
the  ordinary  temperature,  gives  rise  after  3  hours  to  tetrabromo-m- 
cresol ;  the  tetrabromide,  OH*C6Br3Me*CH2Br  [Me  :  CH2Br  :  OH  = 
1:2:4],  and  the  pentabromide,  OH*C6Br3(CH2Br)2  [(CH2Br2)2:OH  — 
1:2:4],  derived  from  o-xylenol  yield,  on  being  warmed  with  bromine  for 
an  hour,  tetrabromo-m-hydroxybenzyl  bromide  (this  voL,  i,  162). 
Tribromo-wi-xylenol  [Me2  :  OH  =1:3:4]  probably  gives  rise  initially  to 
the  bromide  OH-C6MeBr3*CH2Br  [Me  :  CH2Br  :  OH  =  1  :  2  :  4],  but 
subsequently  yields  tetrabromo-o-cresol  (Bodroux,  Abstr.,  1898,  i,  641), 
which  can  also  be  obtained  by  heating  o-cresol  with  bromine 
during  4  hours  at  100°.  Tribromo-jo-hydroxy-m-xylylene  bromide 
[(CH2Br)2  :  OH  =  1  :  3  :  4]  is  stable  towards  bromine  at  the  ordinary 
temperature,  but  on  digesting  for  several  hours  at  100°  with  an  excess 
of  bromine  containing  aqueous  hydrobromic  acid,  yields  tetrabromo- o- 
hydroxybenzyl  bromide ,  which  is  also  obtained  by  heating  o-cresol  with 
bromine  for  8  hours  at  100°;  this  crystallises  from  glacial  acetic  acid 
or  light  petroleum  in  needles  and  melts  at  158 — 159°. 

Tetrabromo-jo-cresol  is  readily  converted  by  bromine  into  penta- 
bromophenol,  the  acetate  of  which  crystallises  from  glacial  acetic  acid 
in  lustrous  needles  and  melts  at  196 — 197°;  whilst  3  :  5-dibromo-4- 
hydroxy benzyl  bromide  (Auwers  and  Daecke,  this  vol.,  i,  164)  yields 
a  mixture  of  tribromo-  and  tetrabromo-phenol.  W.  A.  D. 


Action  of  Chloroform  and  Alkali  on  1:3 : 4-Xylenol.  By 
Karl  Auwers  ( Ber,y  1899,  32,  3598 — 3599). — Reimer’s  reaction  gives 
abnormal  results  with  1:3: 4-xylenol  as  with  i^-cumenol  (Abstr.,  1885, 
380  ;  1886,  143  ;  1896,  i,  420)  ;  in  addition  to  %-hydroxyA  :5- dimethyl - 
benzaldehyde}  which  crystallises  from  dilute  alcohol  in  long  needles  or 
thin  plates  and  melts  at  40 — 42°,  there  is  formed  a  considerable  quantity 
of  the  compound  C9H10OC12,  which  crystallises  from  light  petroleum, 
melts  at  102—103°,  and  is  derived  from  the  aldehyde  by  the  replace- 
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ment  of  an  oxygen  atom  by  two  atoms  of  chlorine,  although  being 
insoluble  in  alkalis,  its  structure  is  uncertain.  W.  A.  D. 

Oxidation  Products  of  Phenols  and  Bromophenols  and  the 
Constitution  of  the  Isomeric  Tribromo -i^-cumenol.  By  Karl 
Auwers  ( Ber .,  1899,  32,  3440 — 3453). — A  theoretical  discussion  of 
the  compounds  described  in  the  following  three  abstracts. 

B.  H.  P. 


Oxidation  Product  of  Pseudocumenol  Tribromide  [Tribromo- 
^-cumenol].  By  Karl  Auwers  and  A.  Ebner  ( Ber 1899,  32, 
3454 — 3465). — On  treating  tribromO'i^-cumenol  with  a  mixture  of 


nitricand  acetic  acids,  an  oxy-compound,  CO<^q^*^^^>C(OH)  *CH2Br 


is  obtained,  which  crystallises  in  compact  prisms  melting  at  158°,  on 
reduction  yields  dibromo-i^-cumenol,  and  by  acetic  anhydride  is  con¬ 
verted  into  the  diacetate  of  dibromo-p-hydroxy-^-cumyl  alcohol.  The 
corresponding  acetyl  derivative,  0Ac*C6Me2Br20*CH2Br,  obtained  by 
treatment  with  acetyl  chloride,  forms  compact,  white  crystals  melting  at 
118 — 119°.  On  treating  the  oxy-compound  dissolved  in  methyl  alcohol 


is  precipitated;  it  crystallises  in  long  needles  melting  at  109 — 110*5°, 
and  with  acetyl  bromide  yields  an  isomeric  acetyl  derivative, 
C6Me2Br30*CH2*0Ac,  which  crystallises  in  white  leaflets  melting  at 
103°.  The  diacetate ,  OAc*C6Me2Br2*CH2’OAc,  obtained  by  treating 
the  acetyl  derivative  (m.  p.  119°)  with  zinc  dust  and  acetic  acid,  or 
the  acetyl  derivative  (m.  p.  103°)  with  sodium  acetate  and  acetic  acid, 
forms  white  leaflets  melting  at  95°.  With  acetyl  chloride,  the  oxide 
forms  an  additive  compound,  CgMe^^ClO’CH^OAc,  which  crystallises 
in  small  needles  melting  at  96 — 98°. 

The  monomethyl  ether  of  dibromo-p-hydroxy-i/f-cumylene  o-glycol, 
OH*C - CBr:C-CH2-OMe 

CMe-CBr:C*CH2-OH 
with  methyl  alcohol  and  sodium  hydroxide,  forms  small  needles  melt¬ 
ing  at  149°;  the  corresponding  monoethyl  ether  melts  at  113 — -114°. 
The  diacetate  of  the  methyl  ether  is  obtained  by  the  action  of  acetic 
anhydride,  and  forms  yellowish  prisms  melting  at  107 — 108°. 

3  :§-Dibromo-5-hydroxy-ij/-cu7nylene  dibromidet  OH*C6MeBr2(CH2Br)2, 
prepared  by  the  action  of  hydrogen  bromide  on  the  methyl  ether  just 
described,  forms  compact,  short  needles  melting  at  151 — 152°,  and  is 
insoluble  in  alkalis.  The  acetyl  derivative  forms  lustrous  needles 
melting  at  132 — 133°.  If  a  concentrated  solution  of  the  di bromide  in 
methyl  alcohol  is  left  for  some  time, the  portion  which  can  be  precipitated 
by  water  is  soluble  in  alkalis,  and  is  the  methyl  ether  of  3  :  6-dibromo- 
5-hydroxy -i^-cumylene  bromohydrin,  OH*C6MeBr2(CH2Br),CH2*OMe, 
which  forms  short  needles  melting  at  107 — 108°;  on  reduction,  it 
yields  the  methyl  ether,  OH*C6Me2Br2,CH2,OMe,  melting  at  92°. 

By  the  continued  action  of  methyl  alcohol  on  the  dibromide,  3:6- 
dibromo-5-hydroxy-^-eumylene  dimethyl  ether  is  obtained,  crystallising 
in  compact  prisms  melting  at  79 — 80°;  it  is  converted  by  the  action 


,  obtained  by  treating  the  oxy-compound 


with  caustic  soda  and  acidifying,  an  oxide ,  CO<^ 


CBr 

■rnvTfi 
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of  hydry  drogen  chloride  into  the  methyl  ether  of  the  chlorohydrin, 
OH-C6MeBr2(CH2Cl)-CH^-OMe,  which  melts  at  93 — 95*5°;  on  treat¬ 
ment  with  sodium  acetate,  it  yields  the  acetyl  compound, 
OH-C6MeBr2(CH2-OAc)-CH2*OMe, 
which  forms  white  leaflets  melting  at  110 — 1110.  R.  H.  P. 


Dibromo-ra-hydroxy-^-cumyl  Bromide.  By  Karl  Auwers  and 
Th.  Maas  (Ber.}  1899,  32,  3466 — 3475.  Compare  Abstr.,  1898,  i,  343). — 

3  :  fS-Dibromo-S-hydroxy-xp-cumyl 


prepared  by  treating  the  diacetate  of  3  :  6-dibromo-5-hydroxy-^r-cumyl 
alcohol  with  hydrogen  bromide,  crystallises  in  long,  silky  needles 
melting  at  128°,  and  forms  an  acetyl  derivative  melting  at  105 — 106°. 
On  boiling  with  alcohol,  it  yields  the  ethyl  ether  of  3 :  6-dibromo-5- 
hydroxy-^-cumyl  alcohol  melting  at  63 — 64°.  The  acetyl  derivative 
of  the  corresponding  methyl  derivative  melts  at  80 — 81°.  The 
diacetate  first  mentioned,  on  reduction  with  sodium  amalgam,  yields 
the  diacetate  of  3-bromo-5-hydroxy-i/^cumyl  alcohol,  which  forms 
colourless  prisms  melting  at  65°.  The  monoacetate ,  obtained  when  the 
reduction  is  effected  with  zinc  dust  and  acetic  acid,  crystallises  in 
small  needles  melting  at  104°.  Both  acetates,  on  hydrolysis,  yield  the 
3-bromo-5-hydroxy-\j/-cumyl  alcohol ,  which  forms  lustrous,  white 
leaflets  melting  at  164°.  §-Hydroxy-\p-cumyl  alcohol ,  prepared  by 
the  reduction  of  3  :  6-dibromo-5-hydroxy-^-cumyl  alcohol  with  sodium 
amalgam,  crystallises  in  lustrous  leaflets  melting  at  153°,  and  with 
bromine  yields  6-bromo-5-hydroxy-il/-cumyl  bromide,  which  forms  long 
needles  melting  at  116°,  and  with  sodium  acetate  yields  the  acetyl 
derivative  of  the  corresponding  alcohol  melting  at  103°.  R.  H.  P. 


Oxidation  Products  of  Phenols  and  Bromophenols.  By  Karl 
Auwers  and  J.  Broicher  [and  in  part  W.  Wolff]  (Ber.,  1899,  32, 
3475 — 3486.  Compare  preceding  abstracts  and  Abstr.,  1898,  i,  30). — 

The  acetyl  derivative,  CO<^Q^^*Q^P>CMe*OAc,  obtained  by  treat¬ 
ing  the  oxy-compound  of  dibromomesitol  with  acetic  anhydride,  forms 
rhombohedra  melting  at  94 — 95°.  The  oxy-compound  of  3:5:  6-tri- 
bromo-1  :  2  :  4-xylenol  forms  a  monoacetate  melting  at  116 — 117°,  and 
a  diacetate  melting  at  101 — 102°,  which,  on  treatment  with  hydrogen 
bromide,  yields  o> :  2  :  5  :  6-tetrabromo-l  :  3  :  4 -xylenol,  melting  at 
138 — 139°  and  forming  an  acetyl  derivative  which  melts  at  110 — 111°. 
The  constitution  of  the  tetrabromo-compound  is  proved  by  its  prepara¬ 
tion  in  several  stages  from  coa> :  3  :  5  :  6-pentabromo-l  :  2  : 4-xylenol. 

OH-  C - CBr:C-CH2-  OMe 


the  methyl  ether, 


CBr  *  CBr !  C-  CH2-  OH 


melting  at  176 — 178c 


being  obtained  as  an  intermediate  product. 

co  :  2  :  4  : 5  :  b-Pentabromocresol,  obtained  by  the  action  of  bromine 
on  the  tetrabromo-compound,  forms  silky  needles  melting  at  136 — 137°. 

The  following  derivatives  of  tribromomesitol  were  prepared  in  a 
similar  manner  to  those  of  tribromo-i^-cumenol  (see  preceding  abstracts). 

An  oxy-compound ,  OO<C^^*Qg^^>0(OH)-CH2Br,  which  crystallises 
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in  prisms  melting  at  145 — 146°  and  forms  an  acetyl  derivative  melt¬ 
ing  at  126 — 127°,  and  the  corresponding  oxide,  which  forms  compact 
needles,  melting  at  118 — 119°. 

(Dm  :  3  :  5  :  6-Pentabromo-l  :  2  :  4-xylenol  yields  an  osey-compound 
which  crystallises  in  lustrous,  monoclinic  prisms  melting  at  188 — 190° 
and  forms  an  acetyl  derivative  melting  at  145 — 146°.  R.  H.  P. 

Preparation  of  Aromatic  Thiols.  By  Edouard  Bourgeois  {Bee. 
Trav.C  him., 1899, 18,  426 — 450). — -The  author  describes  improvements 
in  the  working  of  the  two  methods  used  for  the  preparation  of  aromatic 
thiols  :  the  reduction  of  aromatic  sulphochlorides,  and  the  hydrolysis 
of  aromatic  derivatives  of  xanthogenic  acid. 

Phenyl  mercaptan,  prepared  by  the  first  method,  has  no  alliaceous 
odour  and  boils  at  169 '5°  under  760  mm.  pressure. 

p-Tolyl  mercaptan  boils  at  195°  under  760  mm.  pressure  (Vallin 
gave  194°). 

/3-Naphthyl  mercaptan  boils  under  the  ordinary  pressure  at  288° 
with  partial  decomposition  into  di-/3-naphthyl  sulphide  and  hydrogen 
sulphide ;  it  is  slightly  volatile  in  steam,  not  non-volatile  as  stated 
in  Beilstein. 

m-Tolyl  mercaptan  boils  at  195*4°  under  760  mm.  pressure  and  has 
a  specific  gravity  1*06251  at  0°/4°  T.  H.  P. 

Constitution  of  Mononitrosoorcinol.  By  Ferdinand  H enrich 
{Ber.,  1899,  32,  3419 — 3424.  Compare  Abstr.,  1897,  i,  446). — 
Nitrosoorcinol  is  the  oxime  of  an  orthoquinone,  and  not  of  a  para- 
quinone  as  has  been  previously  assumed ;  the  aminophenol  formed  on 
reducing  the  monomebhyl  ether  of  nitrosoorcinol  readily  gives  an  acetyl 
derivative,  NHAc*C6H2Me(OMe)*OH,  which  crystallises  from  dilute 
alcohol  in  needles  and  melts  at  156 — 157°  ;  when  this  is  heated,  it 
undergoes  ortho-condensation  and  gives  methoxy-fx-methyltoluoxazole , 

OMe-C6H2Me<Q>CMe,  which  crystallises  from  alcohol,  melts  at 

71*5 — 72°,  and  when  heated  under  pressure  with  concentrated  hydro¬ 
chloric  acid  gives  aminoorcinol  hydrochloride,  methyl  chloride,  and 
acetic  acid.  This  view  is  confirmed  by  a  comparison  of  the  mono¬ 
methyl  ether  of  nitrosoorcinol  with  Kietaibl’s  two  nitroso-derivatives 
from  resorcinol  monomethyl  ether  (Abstr.,  1899,  i,  343),  since  it 
closely  resembles  the  ortho-derivative  in  physical  and  chemical  pro¬ 
perties  ;  a  green  labile  modification  of  the  latter  has  been  obtained 
which  passes  sharply  into  the  stable  yellow  modification  when  heated 
to  120°. 

Of  the  two  possible  formulae  for  nitrosoorcinol,  the  diortho-formula 
is  preferred,  since  substitution  takes  place  most  readily  in  this  position, 
and  the  enolic  and  ketonic  modifications  are  now  formulated  as 

CMe<^‘  C(0^>C:N-QH  and  CMe<°^L°Q>C:N-OH. 

T.  M.  L. 

Action  of  Methylene  Sulphate  on  Benzyl  Alcohol.  By 
Marcel  Del^pine  {Bull.  Soc.  Chim .,  1899,  [iii],  21,  1059 — 1061). — 
The  action  of  methylene  sulphate  on  benzyl  alcohol  at  60 — 65°  results 
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in  the  formation  of  dibenzylformal  and  benzyl  hydrogen  sulphate.  DU 
benzylformal ,  CH2(*0*CH2Ph)2,  is  a  colourless  liquid  of  faint  benzylic 
odour,  boils  at  about  330°  and  does  not  solidify  at  —  23°  ;  it  is 
resinified  by  concentrated  sulphuric  acid,  and  is  converted  into  benzyl 
iodide  by  the  action  of  fuming  hydriodic  acid.  Benzyl  hydrogen  sulphate 
itself  could  not  be  prepared  in  the  pure  state,  since  its  aqueous  solution 
becomes  resinified  on  evaporation.  The  barium  salt,  Ba(S04*  CH2Pb)2  + 
2H20,  crystallises  from  water  in  long,  colourless  needles  ;  the  anhydrous 
salt,  obtained  by  cooling  a  solution  in  80  per  cent,  alcohol,  slowly 
resinifies  on  keeping  and  decomposes  when  heated  even  below  80°  ;  its 
aqueous  solution  deposits  barium  sulphate  when  concentrated  by  heat. 
The  potassium  salt  crystallises  from  alcohol  in  anhydrous,  slender 
needles  which  are  stable  below  100°.  The  silver  and  lead  salts  under¬ 
go  decomposition  when  their  aqueous  solutions  are  concentrated,  but 
the  greenish  copper  salt,  which  crystallises  with  4H2G,  is  more  stable. 

N.  L. 

Action  of  Bromine  on  p-Hydroxybenzyl  Alcohol.  By  Karl 
Auwers  and  S.  Daecke  (. Ber .,  1899,  32,  3373 — 3381.  Compare 
following  abstract). — ^-Hydroxy benzyl  alcohol  is  best  prepared  by 
Hutchinson’s  method  (Abstr.,  1891,  561)  and  crystallises  from  water 
in  large,  colourless  prisms  or  compact  needles  melting  at  124*5 — 125*5° 
and  not  at  110°  as  stated  by  Biedermann  (Abstr.,  1887,  38)  and 
Hutchinson. 

3  :  b-Dibromo A-hy dr oxybenzyl  bromide ,  OH*C6H2Br2*CH2Br,  obtained 
by  the  action  of  an  acetic  acid  solution  of  bromine  on  a  solution  of 
the  hydroxy-alcohol  in  the  same  solvent,  crystallises  from  light  petr¬ 
oleum  in  small,  colourless  needles  melting  at  149 — 150°;  it  dissolves 
readily  in  cold  ether,  also  in  warm  benzene  or  acetic  acid,  but  is  in¬ 
soluble  in  alkalis.  Its  constitution  follows  from  the  fact  that  when 
reduced  it  yields  Werner’s  dibromo-^-cresol  {Bull.  Soc.  Chim .,  1886, 
[ii],  46,  278).  The  acetyl  derivative,  OAc*C6H2Br2*  CH2Br,  crystal¬ 
lises  from  light  petroleum  in  large  crystals  melting  at  76*5 — 77*5°  and 
is  only  sparingly  soluble  in  cold  methyl  or  ethyl  alcohol.  When  the  tri¬ 
bromide  is  shaken  with  acetone  and  water,  it  is  converted  into  3  :  5-di - 
bromo-i-hydroxybenzyl  alcohol ,  OH'  C6H2Br2*CH2*  OH,  which  crystallises 
from  benzene  in  compact,  colourless  plates  melting  at  116 — -117°,  and 
is  readily  soluble  in  ether  or  alcohol.  The  corresponding  ethers, 
OH*  C6H2Br*OH2*OR,  are  obtained  when  the  tribromide  is  heated  with 
the  requisite  alcohol.  The  methyl  ether  crystallises  in  glistening 
needles  melting  at  71 — 72°,  and  the  ethyl  ether  in  small  prisms  melting 
at  93*5 — 94*5°.  The  acetate ,  OH*CGH2Br2*CH2*OAc,  obtained  by  the 
action  of  an  acetic  acid  solution  of  anhydrous  sodium  acetate  on  the 
tribromide,  crystallises  from  light  petroleum  in  compact  prisms  melt¬ 
ing  at  114*5 — 115*5°;  it  dissolves  in  alkalis,  but  rapidly  undergoes 
decomposition  when  the  alkali  is  too  strong ;  it  is  also  decomposed 
when  boiled  with  different  alcohols,  yielding  the  corresponding  ethers. 
The  isomeric  acetate ,  OAc*C6H2Br2*CH2*OH,  is  obtained  when  a 
solution  of  the  acetyl  derivative  of  3  :  5-dibromo-4-hydroxybenzyl  iodide 
in  acetone  is  treated  with  moist  silver  oxide  for  several  days  at  the 
ordinary  temperature,  and  forms  a  yellowish  oil.  The  diacetate% 
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OAc,C6H2Br2*CH2*OAc,  crystallises  in  prisms  melting  at  68 — 70°  ;  it 
may  be  obtained  by  the  action  of  acetic  anhydride  on  the  hydroxy- 
benzyl  alcohol  or  on  either  of  the  monoacetyl  derivatives,  and  when  its 
acetic  acid  solution  is  treated  with  hydrogen  iodide  at  80°  it  yields 
3  :  5-dibromo-i-hydroxybenzyl  iodide ,  which  crystallises  from  benzene  in 
yellow  needles  melting  at  148 — 149°  ;  when  hydrogen  iodide  is  employed 
at  the  ordinary  temperature,  the  product  is  the  acetyl  derivative, 
OAc*C6H2Br2*CH2I,  which  crystallises  in  colourless  needles  melting 
at  94—95°.  J.  J.  S. 

Action  of  Bromine  on  ra-Hydroxybenzyl  Alcohol.  By  Karl 
Auwers  and  W.  Richter  ( Ber .,  1899,  32,  3381 — 3384.  Compare 
Abstr.  ,1897,  i,  335,  336,  and  preceding  abstract). — When  a  warm 
acetic  acid  solution  of  m-hydroxybenzyl  alcohol,  which  is  best  obtained 
by  von  den  Velden’s  method  (Journ.,  1877,  ii,  338),  is  treated  with 
bromine  also  dissolved  in  acetic  acid,  2:4:  Q-tribromo-3-hydroxy benzyl 
bromide ,  OH*C6HBrs*CH2Br,  is  formed ;  it  crystallises  in  small  needles 
melting  at  149°,  and  dissolves  readily  in  alkalis,  and  in  most  organic 
solvents  except  light  petroleum.  On  reduction  with  zinc  dust  and 
acetic  acid,  it  yields  Claus  and  Hirsch’s  tribromo-m-cresol  melting  at 
84°  (Abstr.,  1889,  389).  Its  acetyl  derivative  crystallises  in  glistening 
needles  and  melts  at  104°. 

Trih'omohydroxybenzyl  acetate ,  OH*C6HBr3*CH2*OAc,  forms  small 
needles  melting  at  133°;  when  hydrolysed  with  alcoholic  sodium 
hydroxide,  it  yields  2:4:  Q-tribromo-3-hydroxybenzyl  alcohol ,  melting  at 
130°;  this  is  not  readily  converted  into  its  ethers  by  the  action  of 
different  alcohols. 

The  diacetate}  OAc*C6HBr3*CH2*OAc,  crystallises  from  a  mixture  of 
ether  and  light  petroleum  in  small  prisms  melting  at  83 — 84°. 

2:4:  §-Tribromo-%>-hydroxybenzyl  cldoi'ide,  obtained  by  the  action  of 
dry  hydrogen  chloride  on  a  hot  acetic  acid  solution  of  the  alcohol, 
crystallises  in  needles  melting  at  133°,  and  the  iodide,  obtained  by 
shaking  an  alcoholic  solution  of  the  bromide  with  a  concentrated 
aqueous  solution  of  potassium^iodide,  crystallises  in  glistening,  feathery 
needles  melting  at  146°.  J.  J.  S. 

Tribromo-derivatives  of  ^-Cumenol  and  Mesitol.  By  Karl 
Auwers,  F.  A.  Traun,  and  R.  Welde  (Ber,,  1899,  32,  3297 — 3309. 
Compare  this  vol.,  i,  96  ;  and  Abstr.,  1897,  i,  34  and  335  ;  1898, 
i,  646  ;  1899,  i,  343). — The  acetyl  derivative,  O  Ac  C6Me2Br2*  CH2*  OMe, 
prepared  from  3: 6-dibromo~4-hydroxy-^-cumyl  methyl  ether,  crystallises 
from  light  petroleum  or  glacial  acetic  acid  in  white  needles,  melts  at 
114 — 114*5°,  and  is  not  acted  on  by  gaseous  hydrogen  chloride  in 
boiling  acetic  acid  solution  ;  at  150°,  or  in  presence  of  zinc  chloride 
at  100°,  hydrogen  chloride  converts  the  acetate  into  the  chloride, 
OH*  C6Me2Br2*  CH2C1,  which  melts  at  110°,  and  yields  an  acetyl  deri¬ 
vative  crystallising  in  white  needles  and  melting  at  150 — 150*5°. 
Hydrogen  bromide  converts  the  acetyl  derivative  melting  at  114 — 114*5° 
into  dibromo-p-acetoxy^-cumyl  bromide ,  OAc*C6Me2Br2*  CH2Br,  which 
melts  at  161°,  and  on  reduction  with  zinc  dust  and  acetic  acid  yields  the 
qcetyl  derivative,  OAc*C6Me3Br2,  melting  at  80*5 — 81°,  derived  from 
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dibromo-jtM/f-cumenol ;  hydrogen  iodide  behaves  similarly,  giving  rise 
to  dibromo-'p~acrtoxy-\p-cumyl  iodide ,  OAc*C6Me2Br2*CH2I,  which  crys¬ 
tallises  from  glacial  acetic  acid  in  felted  needles,  melts  at  174 — 175°, 
and  can  also  be  obtained  by  the  action  of  hydrogen  iodide  on  the 
diacetate  melting  at  105 — 106c,  derived  from  dibromo-^?-hydroxy-i^- 
cumyl  alcohol.  The  iodide  is  converted  by  moist  silver  oxide  into 
the  corresponding  alcohol,  OAc*  C6Me2Br2*CH2*OH,  which  melts  at 
122 — 122  5°  (Auwers  and  Sheldon,  Abstr.,  1898,  i,  647);  this  is  not 
acted  on  by  boiling  alcohol  or  aqueous  acetone,  but  is  hydrolysed  by 
alcoholic  potash  to  dibromo-/>-hydroxy-^-cumyl  alcohol  (m.  p.  166°). 

The  isomeric  acetate,  OH*C<^Q^re^^^^>C*CH2*OAc  (m.  p.  114°), 

which  is  prepared  by  the  action  of  sodium  acetate  ou  ^-cumenol 
bromide  and  is  insoluble  in  alkalis,  is,  on  the  other  hand,  hydrolysed 
instantaneously  by  alcohol  or  aqueous  acetone.  When,  dibromo-p- 
acetoxy-i^-cumyl  iodide  is  heated  with  silver  oxide  in  benzene  solution, 
it  is  converted  into  the  ether,  (0Ac*C6Me2Br2*CH2)20  (Auwers  and 
Avery,  Abstr.,  1896,  i,  150).  2  :  §-I)ibi'omoA-hy  dr  oxy  mesityl  methyl 

ether ,  OH*  C6Me2Br2*  CH2*  OMe,  prepared  by  heating  mesitol  tribromide 
with  methyl  alcohol,  crystallises  in  thick,  monoclinic  plates,  and  melts 
at  142°;  the  acetyl  derivative  crystallises  from  dilute  acetic  acid  in 
small  plates,  melts  at  109 — 110°,  and  is  converted  by  hydrogen  iodide 
into  2  :  ft-dibromo-i-acetoxymesityl  iodide ,  OAc*  C6Br2Me2*CH2I,  which 
separates  from  glacial  acetic  acid  or  acetone  in  slender,  silky 
needles,  and  melts  at  176 — 177°.  2  :  §-Dibromo^acetoxymesityl  alcohol , 
OAc*C6Br2Me2*CH2*OH,  prepared  by  decomposing  the  iodide  with 
aqueous  acetone,  crystallises  from  light  petroleum  in  felted  needles, 
melts  at  128°,  and  is  converted  by  alcoholic  potash  into  2  :  6-dibromo- 
4-hydroxymesityl  alcohol  (m.  p.  186°);  with  acetic  anhydride,  it  yields 
the  diacetate  (m.  p.  159 — 160°),  whilst  hydrogen  bromide  converts  it 
into  2 : 6-dibromo-4-acetoxymesityl  bromide,  OAc*C6Me2Br2*CH2Br 
(m.  p.  150 — 151°). 

In  the  light  of  these  results,  the  structure  of  the  acetyl  derivatives 
obtained  by  the  action  of  sodium  acetate  on  phenol  bromides  which 
are  insoluble  in  aqueous  alkali  is  discussed ;  these  must  be  regarded 
as  similar  in  structure  to  the  corresponding  phenol  bromides,  and 
therefore,  like  the  latter,  can  be  represented  by  three  formulae  (compare 
this  vol.,  i,  96)  which  cannot  as  yet  be  differentiated. 

The  phenylurethane,  CH2Br*  C6Me2Br2*0*C0*NHPh,  formed  by 
the  action  of  phenylcarbimide  on  mesitol  tribromide  (compare  Auwers 
and  Allendorff,  Abstr.,  1899,  i,  32),  melts  and  decomposes  at  257°,* 
and  on  reduction  with  zinc  dust  and  acetic  acid  is  converted  into  the 
phenylurethane ,  C6Me3Br2*0*C0*NHPh,  of  dibromomesitol,  which  can 
also  be  prepared  from  the  latter  by  the  action  of  phenylcarbimide  ; 
this  cannot  be  obtained  in  well-defined  crystals,  and  melts  somewhat 
indefinitely  between  213°and  216°*  When  the  phenylurethane  of  mesitol 
tribromide,  dissolved  in  xylene,  is  heated  with  aniline  (2  mols.),  it 
yields  the  phenylurethane ,  NHPh*CH2*C6Me2Br2*  O-CO-NHPh,  of 
2 : 6-dibromo-4-hydroxymesitylaniline,  which  forms  short,  slender 

*  ?227°,  compare  Auwers  and  Allendorff,  loc.  cit,f  who  give  226°,  and  p.  3300  of 
original,— W.  A.  D. 
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needles,  melts  at  190 — 194°,  and  is  easily  hydrolysed  by  alcoholic 
potassium  hydroxide  to  dibromo-p-hydroxymesitylaniline  (m.  p.  136°). 
The  latter  substance,  when  treated  with  phenylcarbimide,  gives  rise  to 
a  phenylurethane  which  readily  dissolves  in  aqueous  alkalis,  is  isomeric, 
not  identical,  with  the  phenylurethane  melting  at  190 — 194°,  and 
hence  appears  to  have  the  constitution 

OH-  C<^g  !l^®>C-CH2-NPh-  00  -NHPh  } 

the  phenylcarbimide,  in  fact,  has  attacked  the  anilino-  in  preference  to 
the  hydroxyl  group,  and  with  p-aminophenol  a  similar  behaviour 
is  observed,  p- hydroxydiphenylcarbamide ,  OH’CgH^NH'CO’NHPh, 
being  formed  ;  this  crystallises  from  dilute  alcohol  in  lustrous,  pearl- 
grey  needles,  melts  at  216 — 217°,  and  is  easily  soluble  in  aqueous 
alkalis.  The  use  of  phenylcarbimide  as  a  means  of  recognising  the 
presence  of  a  hydroxyl  group  in  organic  compounds  must  therefore 
be  limited  to  compounds  which  do  not  contain  an  amino-radicle. 

The  phenylurethane,  OAc*CH2*  C6Me2Br2*  O’CO’NHPh,  obtained  by 
the  action  of  phenylcarbimide  on  dibromo-p-hydroxymesityl  acetate 
(m.  p.  165 — 166°),  prepared  from  mesitol  tribromide  and  sodium 
acetate,  crystallises  from  glacial  acetic  acid  in  short,  slender  needles 
and  melts  at  163 — 164°.  The  phenylurethane , 

CH2Br*  06Me2Br2*  OCO  -NHPh, 

can  be  obtained  only  with  difficulty  from  dibromo-p-hydroxy-i/MJumyl 
bromide,  and  separates  from  hot  glacial  acetic  acid  as  a  white  powder 
melting  at  225 — 230°.  W.  A.  D. 

Dibromo-jp-hydroxymesityl  Alcohol.  By  Karl  Auwers  and 
F.  A.  Traun  ( Ber.y  1899,  32,  3309 — 3317). — 4  ;  Q-Dibromo-2-amino-m- 
xylene ,  prepared  by  reducing  the  corresponding  nitro-compound,  crys¬ 
tallises  from  75  per  cent,  alcohol  in  slender,  felted  needles,  melts  at 
99 — 100°,  and  is  converted  by  the  diazo-reaction  into  4  :  §-dibromo-2- 
hydroxy-m-xylene ,  which  crystallises  from  light  petroleum  in  slender 
needles  and  melts  at  132 — 133°;  the  acetate  of  the  latter  separates 
from  alcohol  or  glacial  acetic  acid  in  white  leaflets  and  melts  at 
79 — 80°.  2  :  ft-Dibromo-k-hydroxymesityl  alcohol ,  OH,C6Me2Br2,CH2*OIJ, 
prepared  from  the  foregoing  hydroxy -compound  by  the  Lederer- 
Manasse  reaction,  using  formaldehyde  and  dilute  aqueous  sodium 
hydroxide,  crystallises  from  xylene,  melts  at  186°,  and  is  identical 
with  the  compound  melting  at  191 — 192°  formed  by  acting  with 
aqueous  acetone  on  mesitol  tribromide  (the  bromide  of  dibromoanhydro- 
jp-hydroxymesityl  alcohol,  Auwers  and  AUendorff,  Abstr.,1899,  i,  32). 
When  the  hydroxy-alcohol  is  heated  for  several  hours  at  160 — 170°, 
it  is  converted  into  tetrab'omo-p-dikydroxydimesityl  ether , 
(0H*0r)Br2Me2*CH2)20,  which  is  nearly  insoluble  in  all  the  ordinary 
solvents,  melts  at  256°,  and  is  identical  with  the  compound  formerly 
stated  (Auwers  and  Allendorff,  loc .  cit.)  to  be  isomeric  with  the 
hydroxy-alcohol ;  the  latter  conclusion  was  arrived  at  because  prepara¬ 
tions  melting  at  252°,  on  being  heated  with  benzene  or  xylene,  appeared 
to  be  converted  into  the  hydroxy-alcohol  melting  at  192°.  It  is  now 
shown,  however,  that  the  impure  hydroxy-alcohol,  containing  small 
quantities  of  the  ether,  when  heated,  undergoes  conversion  into  the 
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latter,  and  melts  at  252°,  although  the  pure  hydroxy-alcohol,  when 
similarly  treated,  remains  unchanged  and  melts  at  192°.  The  samples 
formerly  heated  with  benzene  or  xylene  and  supposed  to  consist  of  the 
compound  melting  at  252°,  in  reality  consisted  mostly  of  the  hydroxy- 
alcohol,  and  the  apparent  regeneration  of  the  latter  is  thus  explained. 
The  diacetate  of  the  ether  melts  at  229°  and  is  identical  with  the 
compound  prepared  by  the  action  of  silver  oxide  on  the  acetyl  deriva¬ 
tive  of  dibromo-jo-hydroxy mesityl  bromide  ( loc .  cit.)  ;  by  digestion  with 
methyl  iodide  and  sodium  methoxide,  the  ether  yields  the  dimethyl 
derivative,  0(C6Me2Br2*0Me)2,  which  crystallises  from  a  mixture  of 
absolute  alcohol  and  benzene  in  slender,  white  needles  and  melts  at 
205 — 206°.  W.  A.  D. 

Substituted  Phenyl  Benzyl  Ethers.  By  Karl  Auwers,  F.  A. 
Traun,  and  R.  Welde  ( Ber.,  1899,  32,  3317 — 3331). — By  the  action 
of  sodium  alkyloxides  on  acetylated  hydroxybenzyl  haloids  of  the 
CY*  CY\ 

type  OAc'C<^qy*qy^^^ ’CHgX,  where  X  represents  a  halogen  and  Y 

any  substituent,  crystalline  compounds  are  obtained,  which  the 
author  formerly  regarded  as  stilbene  derivatives  of  the  type 

OAc-C<^y'.pY>C-CH:CH-C<^Y^Y>C-OAc  (Annalen,  1898, 

301,  260),  but  are  shown  in  the  present  paper  to  be  substituted  phenyl- 
benzyl  ethers  of  the  general  formula 

OAc-C<g|:  °|>C-CH2-  0-C<°£  gf>0.  CH2-  OR, 

R  denoting  the  alkyl  radicle. 

The  ether ,  0Ac,C6Me2Br2*CH2*0#C6Me2Br2,CH2*  OEt,  prepared  by 
the  action  of  alcoholic  sodium  ethoxide  on  dibromo-p-aeetoxy cumyl 
bromide,  melts  at  175 — 176°,  and  has  been  already  described  as  tetra- 
bromodiacetoxytetramethylstilbene  (Auwers  and  Sheldon,  Annalen , 

1898,  301,  272) ;  the  corresponding  ether ,  C22H2404Br4,  prepared  from 
dibromo-p-acetoxy mesityl  bromide  (Auwers  and  Allendorff,  Abstr., 

1899,  i,  32)  melts  at  217 — 218°.  The  former  of  these  is  converted  by 
gaseous  hydrogen  bromide  in  glacial  acetic  acid  solution  at  80°  into 
the  ether ,  OAc*  C1(7H14OBr4*  CH2Br,  which  crystallises  from  glacial  acetic 
acid  or  xylene  in  needles  and  melts  at  219 — 221°;  at  100°,  or  more 
rapidly  at  the  boiling  point  of  acetic  acid,  i^-cumenol  tribromide  (m.  p. 
126°)  is  formed.  The  isomeric  mesitol  derivative,  melting  at  217 — 218°, 
gives  rise  under  similar  conditions  to  the  ether  C20H19O3Br5,  which 
crystallises  from  xylene  in  needles  and  melts  at  254 — 255°.  The 
ether ,  OAc*Cl7H14OBr4*CH2I,  prepared  by  the  action  of  hydrogen 
iodide  on  the  ^-cumyl  derivative  melting  at  175 — 176°  melts  and 
decomposes  at  219- — 221°,  and  cannot  be  crystallised  from  xylene  or 
benzene  without  decomposition  occurring;  at  100°,  hydrogen  iodide 
gives  rise  to  dibromo-jp-hydroxy-i/Kmmyl  iodide,  although  hydrogen 
chloride,  under  similar  conditions,  is  without  action,  and  only  begins 
to  act  at  150°,  when  dibromo-^-hydroxy-^-cumyl  chloride  is  formed. 

The  methyl  ether,  OAc*C1(rH14OBr4*CH2*OMe,  prepared  by  the  action 
of  sodium  methoxide  on  dibromo-jp-acetoxy-t^-cumyl  bromide,  crystallises 
from  glacial  acetic  acid  in  slender  needles  and  melts  at  202 — 204°, 
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whilst  the  isomeric  mesityl  derivative  crystallises  similarly,  melts  at 
220—221°,  and  can  also  be  obtained  by  the  interaction  of  dibromo-jp- 
hydroxymesitvl  methyl  ether  with  sodium  methoxide  and  dibromo-^- 
acetoxymesitylbromide.  The  latter  fact  shows  that  the  action  of 
sodium  alkyloxides  on  acetylated  hydroxybenzyl  haloids  takes  place  in 
two  stages.  Hydrogen  bromide  converts  the  mesityl  derivative, 
melting  at  220 — 221°,  into  the  bromide,  OAc*Cl7HliOBr4,CH2Br, 
already  described. 

The  amyl  ether ,  OAc'C^H^OBr^CHg’OC^Hjj,  crystallises  from 
glacial  acetic  acid  in  slender  needles  and  melts  at  146 — 147°;  the 
isomeric  mesityl  compound  has  similar  properties,  and  melts  at 
163 — 164°.  Hydrogen  bromide  interacts  with  these  substances  in 
the  same  manner  as  with  the  analogous  ethyl  and  methyl  ethers. 

By  the  action  of  sodium  ethoxide  on  dibromo-/)-isobutyroxy-^-cumyl 
bromide  (. Annalen ,  1898,  301,  280),  small  quantities  of  dibromo- p- 
isobutyroxy-ty-cumyl  ethyl  ether ,  C0Pr<9*0*C6Me2Br2*CH2,0Et,  melting 
at  74 — 75°,  are  formed,  together  with  a  larger  proportion  of  the  ether , 
COPrP*Cl7H14OBr4*CH2#OEt?  which  crystallises  from  alcohol  in  white 
needles  and  melts  at  147 — 148° ;  the  mesityl  derivative  isomeric 
with  the  latter  crystallises  from  glacial  acetic  acid  in  silky  needles 
and  melts  at  182 — 183°.  The  i^-cumyl  ether  (m.  p.  147 — 148°)  is 
converted  by  hydrogen  bromide  into  the  compound 

COPH3-  Cl7H14OBr4-  CH2Br, 

which  forms  slender  needles  and  melts  at  192 — 193°;  the  isomeric 
mesityl  derivative  melts  at  221 — 223°,  but  was  not  obtained  pure. 

The  benzoyl  derivative,  OBz*C6Me2Br2*CH2Br,  of  dibromo-/?- 
hydroxymesityl  bromide  crystallises  from  glacial  acetic  acid  or 
petroleum  in  long,  lustrous  needles,  melts  at  160 — 161°,  and  is  con¬ 
verted  by  sodium  ethoxide  into  the  corresponding  ether, 

OBz-CnH14OBiVCH2-OEt, 

which  crystallises  from  benzene  or  glacial  acetic  acid  in  white,  felted 
needles,  melts  at  222 — 223°,  and  when  treated  with  hydrogen 
bromide  gives  rise  to  the  corresponding  bromide ,  C25H2103Br5,  which 
crystallises  from  xylene  in  white  needles  and  melts  at  234—235°. 

Dibromo-pacetoxy^-cumyl  dibromo-\)-\j/-cumyl  ether , 
0Ac*C6Me2Br2,CH2’0*C6Me8Br2, 

prepared  by  reducing  the  corresponding  bromide  (m.  p.  219 — 221°) 
with  zinc  dust  and  acetic  acid,  crystallises  from  glacial  acetic  acid  in 
white,  felted  needles,  melts  at  204 — 205°,  and  on  digestion  with 
sodium  methoxide  yields  dibromo-i//-cumenol,  methyl  acetate,  and 
dibromo-p-hydroxy-i/'-cumyl  methyl  ether  ;  when  treated  with  hydrogen 
bromide  in  hot  glacial  acetic  acid  solution,  the  ether  gives  rise  to 
a  mixture  of  dibromo-^-cumenol  and  dibromo  jo-hydroxy-^-cumyl 
bromide. 

When  the  bromide,  OAc*Cl7H]4OBr4*CH2Br,  is  boiled  with  sodium 
acetate  and  glacial  acetic  acid  or  acetic  anhydride,  the  corresponding 
acetate,  OAc‘C17HuOBr4*CH2'OAc,  melting  at  204 — 205°  is  formed  ; 
but  if  acetic  anhydride  is  employed  and  the  time  of  heating  increased, 
large  quantities  of  the  diacetyl  derivative  (m.  p.  105 — 106°)  of 
dibromo-^hydroxy-j/'-cumyl  alcohol  are  obtained.  W.  A.  P. 
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Hydrolysis  of  Benzonitrile.  By  Charles  Kabaut  (. Bull .  Soc. 
Chim.y  1899,  [iii],  21,  1075 — 1076). — If  10  grams  of  benzonitrile  are 
dissolved  in  100  c.c.  of  alcohol  and  heated  in  a  reflux  apparatus  for 
an  hour  with  6  grams  of  potassium  hydroxide,  98  per  cent,  of  the 
theoretical  amount  of  benzamideis  produced,  but  if  only  1*12  or  0*56 
gram  of  potassium  hydroxide  is  used,  the  yield  is  reduced  to  70  or 
40  per  cent,  respectively.  With  concentrated  potash,  the  product 
consists  almost  entirely  of  benzoic  acid.  No  benzamide  is  formed 
when  a  dilute  alcoholic  solution  of  benzonitrile  is  heated  for  an  hour 
in  a  sealed  tube  at  100°.  N.  L. 


Isomeric  Change  of  o- Amino-  and  o-Nitro-cinnamonitriles. 
By  Robert  Pschorr  and  O.  Wolfes  (Ber.,  1899,  32,  3399 — 3405. 
Compare  Abstr.,  1899,  i,  491). — a.-p-Methoxyphenyl-o-nitrocinnamo- 
nitrile ,  N02*C6H4’CH!  C(CN)*C6H4,OMe,  crystallises  from  toluene 
or  alcohol  in  minute,  felted,  yellow  needles,  melts  at  162°  (corr.), 
and  sublimes  without  decomposition.  2-AminoZ-^meihoxyphenylquino * 
line ,  NH2*C9NH5*C6H4*OMe,  prepared  by  reducing  the  preceding 
compound  with  tin  and  hydrochloric  acid,  crystallises  from  alcohol  in 
colourless  needles  and  melts  at  151 — 152°  (corr.)  ;  the  salts  are  only 
slightly  soluble,  the  nitrate  melts  at  207°  (corr.),  the  hydrochloride  at 
226°  (corr.),  and  the  sulphate  at  228°  (corr.) ;  the  platinichloride 
forms  yellow  needles  and  decomposes  at  240°  (corr.),  and  the  picrate 
forms  minute,  yellow  needles  and  melts  at  256°  (corr.).  Z-p-Methoxy- 
phenyl-2-carbostyril,  OH#C9NH5*C6H4*OMe,  prepared  by  the  action  of 
nitrous  acid  on  the  amino-compound,  or  by  the  action  of  acetic  anhy¬ 
dride  and  sulphuric  acid  on  a-paramethoxyphenyl-o-aminocinnamic 
acid,  crystallises  from  alcohol  in  minute,  colourless  needles  and  melts 
at  259°  (corr.). 

Frost's  a-phenyl-o-nitrocinnamonitrile  (Abstr.,  1889,  597),  on 
reduction,  gives  2-amino-3-phenylquinoline  (Pschorr,  Abstr.,  1899, 

i'491)*. 

a-jo-Nitrophenyl-o-acetaminocinnamonitrile  can  be  converted 
directly  by  alcoholic  hydrochloric  acid  into  2-amino-3-j9-nitrophenyl- 
quinoline. 

By  heating  with  potassium  hydroxide  in  dilute  alcoholic  solution, 
a-phenyl-o-nitrocinnamic  nitrile  is  converted  into  hydrogen  cyanide 
and  benzoylanthranilic  acidy  which  can  also  be  prepared  by  the  action 
of  benzoyl  chloride  on  anthranilic  acid  ;  it  crystallises  from  alcohol 
in  minute,  colourless  needles,  melts  at  181°  (corr.),  and  gives  a 
monomethyl  ester ,  which  crystallises  from  alcohol  in  colourless  needles 
and  melts  at  101*5°.  Similarly,  a-^-methoxyphenyl-o-nitrocinnamic 
nitrile  is  converted  by  alcoholic  potash  into  anisylanthranilic  acid , 
0Me*C6H4,C0*NH*C6H4,C02H,  which  crystallises  from  alcohol  in 
scales  and  melts  at  232°  (corr.).  T.  M.  L. 


Tautomerism  of  o-Benzoylbenzoic  Acid.  By  Albin  Haller 
and  Alfred  Guyot  (Gompt.  rend,,  1899,  129,  1213 — 1216). — The 
formation  of  diphenylphthalide  from  o-benzoylbenzoic  chloride  points 


CPhCK^ 

to  the  existence  of  a  tautomeric  form,  CgH^  qq  ^>0,  for  this  com- 
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pound.  With  a  view  of  ascertaining  whether  methyl  esters  corre¬ 
sponding  with  the  two  forms  of  the  acid  are  capable  of  existence,  its 
esterification  was  carried  out  by  five  different  methods.  The  methyl 
ester  crystallising  in  colourless  prisms  and  melting  at  52°  was  obtained 
in  every  case.  G.  T.  M. 

Synthesis  of  Cyclopentane  Derivatives  by  means  of  Ethyl 
Adipate.  By  Louis  Bouveault  (Bull.  Soc.  Chim.}  1899,  [hi],  21, 
1019 — 1023). — Ethyl  2-cyclopentanonecarboxylate, 

nH/CH2-CO 

2  T!H2-CH-C02Et’ 

was  shown  by  Dieckmann  (Abstr.,  1894,  i,  173)  to  be  formed  by  the 
action  of  sodium  on  ethyl  adipate  at  120°,  and  by  a  modification  of 
the  original  process  the  author  has  obtained  this  compound  in  the  pure 
state  as  a  colourless,  oily  liquid,  boiling  at  113°  under  22  mm. 
pressure,  and  having  a  sp.  gr.  1'0976  at  0°.  The  sodium  and  potassium 
salts  crystallise  well  and  are  not  decomposed  by  water ;  the  copper 
salt  crystallises  in  thin,  green  plates  melting  at  183°,  and  dissolves  in 
chloroform,  yielding  a  violet  solution.  The  phenylhydrazone  is  an  oily 
liquid,  whilst  the  semicarbazone  crystallises  in  large,  white  needles  melt¬ 
ing  at  143°.  The  sodium  derivative  of  ethyl  2-cyclopentanonecarboxylate 
reacts  with  methyl  iodide  to  ioYmethyl\-methylcyclop)entanonecarboxylate, 


CH,< 


ch2-co 

CH2*  CMe*C02Et 


,  which  was  obtained  as  a  colourless  oil,  boil¬ 


ing  at  108°  under  22  mm.  pressure,  and  having  a  sp.  gr.  1*0529  at  0°. 
This  forms  a  white,  crystalline  semicarbazone  melting  at  153°,  and  differs 
from  its  lower  homologue  in  being  insoluble  in  alkalis.  When  heated 
with  concentrated  hydrochloric  acid,  it  yields  1-methyleyclopentanone, 
which  Montemartini  obtained  by  heating  calcium  adipate ;  this  boils  at 
139°,  and  has  a  sp.  gr.  0*7379  at  0°.  It  forms  a  liquid  oxime ,  which 
boils  at  103°  under  22  mm.  pressure,  and  yields  a  crystalline  benzoyl 
derivative  melting  at  63*5°,  and  a  crystalline  semicarbazone  which 
melts  at  184°  (Montemartini  gives  171°).  When  boiled  with  alcoholic 
potash,  ethyl  methy Icy clopentanonecarboxy late  yields  the  potassium 
salt  of  a-methyladipic  acid  ;  if,  however,  a  large  excess  of  alkali  is  not 
employed,  the  potassium  ethyl  saltjCC^K’CH^CHg*  CH2*  CHMe*C02Et, 
is  formed,  which  resists  further  hydrolysis .  N.  L. 

Action  of  Potassium  Hypobromite  on  Amides  of  Hydroxy- 
benzoic  Acids.  By  W.  van  Dam  (Bee.  Trav.  Chim.,  1899,  18, 
408 — 425). — By  the  action  of  potassium  hypobromite  on  salicylamide, 
two  dibromocarboxylaminophenols  are  obtained,  one  melting  at  above 
270°  and  the  other  at  255°  (McCoy,  Abstr.,  1899,  i,  359,  gave  the 
melting  point  250°),  which  is  not  identical  with  the  compound  obtained 
by  Jacoby  by  the  direct  bromination  of  carboxylaminophenol ; 
Jacoby's  compound  is  found  to  melt  at  255°,  not  at  243°  as  stated  by 
him.  The  dibromocarboxylaminophenol  melting  at  255°,  obtained  by 
McCoy  and  by  the  author,  forms  a  methyl  derivative, 


C«H2Br2<^P>CO, 

melting  at  124°,  an  acetyl  derivative,  C6H2Br2<^9~^>CO,  and 
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barium  compound,  C6H2Br2<^^^a^>CO,  crystallising  in  white  needles; 

it  is  readily  soluble  in  acetone  or  alcohol,  less  so  in  ether  or  water, 
and  from  its  solution  in  caustic  potash  solution  the  potassium  deriva- 

tive,  C6H2Br2<J£>CO,  is  deposited  in  white  needles.  Jacoby’s 

compound  does  not  form  salts. 

By  the  action  of  potassium  hypobromite  on  ra-hydroxybenzamide, 
s-tribromo-m-hydroxybenzamide  [CONH2  :  OH  :  Br3  =  1 :  3  :  2  :  4  :  6] 
melting  at  221°  is  obtained  ;  if  excess  of  alkali  is  present,  tribromo- 
ra-aminophenol  melting  at  117°  is  formed,  the  triacetyl  compound 
of  which,  OAc*C6HBr3*NAc2,  melts  at  136°. 

The  action  of  barium  hypobromite  on  p-hydroxybenzamide  gives 
rise  to  dibromo-jp-aminophenol  melting  at  191°. 

Under  the  influence  of  bromine  and  sodium  methoxide,  anisoyl- 
amide  condenses  to  ap-anisylanisoylcarbamide, 

OMe-C6H4-NH  •CO-NH-COU6H4-OMe, 
which  melts  at  222°. 

The  intramolecular  change  produced  in  the  bromamides  by  the 
action  of  an  alkali,  by  which  they  are  converted  into  amides,  is  shown 
to  be  a  reaction  of  the  first  order.  T.  H.  P. 

Anisonitrile.  By  Louis  Henry  (Bee,  Trav .  Chim .,  1899,  18, 
466 — 467). — jo-Methoxybenzonitrile  and  jp-ethoxybenzonitrile  described 
by  Reinders  and  Ringer  (Abstr.,  1899,  i,  893)  have  already  been  pre¬ 
pared  (Henry,  Ber .,  1870,  2,  667 ;  Pinner,  Abstr.,  1891,  63). 

T.  H.  P. 

Resolution  of  Racemic  Amino-acids  into  Optically  Active 
Components.  By  Emil  Fischer  (Ber.,  1899,  32,  3638 — 3646. 
Compare  Abstr.,  1899,  i,  888). — A  good  yield  of  racemic  benzoyl- 
tyrosine  is  obtained  from  jo-hydroxy-a-benzoylaminocinnamic  acid  by  a 
modification  of  Erlenmeyer  and  Halsey’s  method  (Abstr.,  1898,  i,  197). 
This  compound  is  resolved  into  its  active  components  by  fractional 
crystallisation  from  aqueous  solutions  of  its  alkaloidal  salts. 

When  brucine  is  employed,  the  first  crop  of  crystals  consists  of  the 
corresponding  salt  of  benzoyl-£-tyrosine.  BenzoylA-tyrosine  crystallises 
in  leaflets  and  melts  at  165 — 166°,  this  temperature  being  30°  lower 
than  the  melting  point  of  the  racemic  compound  ;  [a]D  in  an  8  per 
cent,  alkaline  solution  at  20°  is  19*25°,  and  with  a  5  per  cent,  solu¬ 
tion  is  18*29°.  1  -Tyrosine  is  prepared  by  hydrolysing  the  benzoyl 

derivative  with  10  per  cent,  hydrochloric  acid  ;  a  more  concentrated 
acid  produces  racemisation.  The  specific  rotation  in  20  per  cent, 
hydrochloric  acid  at  20°  is  —8*64°,  corresponding  with  the  value 
-  8*48°  obtained  by  Schultze  and  Bosshard  for  the  natural  product ; 
in  4  per  cent,  acid  [a]D  is  greater,  that  of  the  synthesised  compound 
being  -13*2°,  whilst  that  of  a  specimen  obtained  from  casein  is 
— 12*56°;  the  latter  result,  however,  does  not  agree  with  that  of  the 
above  investigators,  who  found  the  rotation  to  be  -  15*6°. 

Natural  tyrosine,  when  rapidly  heated,  melts  at  310 — 312°  whilst 
the  racemic  compound  melts  about  2°  higher ;  the  former  separates  in 
long,  flexible  crystals,  the  latter  crystallises  in  stout  needles. 
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Benzoyt-d-lyrosine  is  obtained  from  the  racemic  compound  by  the  aid 
of  cinchonine.  The  alkaloid  salt  separates  somewhat  slowly  in 
flattened  needles,  and  is  obtained  pure  after  two  crystallisations.  The 
benzoyl  derivative  melts  at  165*5°;  in  an  alkaline  solution  [a]D  is 
-  19*59°. 

d -Tyrosine,  dissolved  in  21  percent,  hydrochloric  acid,  has  [a]D  8*64°, 
A  base,  supposed  to  be  ^-tyrosine,  has  been  isolated  by  von  Lippmann 
from  the  white  shoots  of  the  sugar  beet  in  25  per  cent,  hydrochloric 
acid  ;  it  gave  [a]D  6*85°. 

The  mother  liquor  from  the  brucine  salt  of  benzoyl-Z-tyrosine  con¬ 
tains  a  mixture  of  racemic  and  dextro-salts  ;  these  are  converted  into 
the  corresponding  tyrosines,  which  are  treated  with  hydrochloric 
acid,  when  the  hydrochloride  of  the  racemic  base  crystallises  first  ; 
the  d-tyrosine  obtained  from  the  mother  liquor  has  a  higher  specific 
rotation  than  that  obtained  from  the  cinchonine  salt.  G.  T.  M. 

Coumarins.  I.  Behaviour  of  Aminophenols  with  Ethyl  Aceto- 
acetate.  By  Hans  von  Pechmann  (. Ber .,  1899,  32,  3681 — 3690).— 
A  summary  and  a  discussion  of  previous  results  and  of  those 
enumerated  in  the  following  three  abstracts.  It  is  only  ra-amino- 
phenols  which  condense  with  ethyl  acetoacetate.  It.  H.  P. 

Coumarins.  II.  7-Dimethylamino-4-methylcoumarin  and 
Homologues.  By  Hans  von  Pechmann  and  Max  Schaal  (Ber., 
1899,  32,  3690 — 3696). — jo-Dimethylaminophenol  and  ethyl  aceto¬ 
acetate  condense  in  the  presence  of  zinc  chloride  to  form  7 -dimethyl- 
amino A-methylcoumar in,  which  crystallises  from  dilute  alcohol,  with 
3H20,  in  the  form  of  yellowish  needles  melting  at  143°.  On  fusion 
with  alkalis,  it  yields  traces  of  2-hydroxy -k-dimethylaminoacetophenone, 
which  forms  white  leaflets  melting  at  120°,  and  a  compound  melting 
at  142°,  which  is  probably  bis-dimethylaminodihydrocoumarone, 
Ci6O2Hi0Me2(NMe2)2.  Nitrous  or  nitric  acid  converts  the  7-dimethyl- 
amino-4-methylcoumarin  into  a  mononitro- derivative  melting  at  159° 
and  a  dinitro-de rivative  melting  at  230°.  Bromine  in  chloroform 

JUMeBr*CHBr 

solution  yields  the  dibromide ,  NMe^CgHg^Q _ ,  which 

crystallises  from  glacial  acetic  acid  in  white  needles  melting  and 
decomposing  at  210°,  and  on  boiling  with  alcohol  is  converted  into 
Z-bromo-l-dimethylaminoA-methylcoumarin  melting  at  169°.  On  treat¬ 
ment  of  this  monobromo-derivative  with  bromine,  two  isomeric 
di6romo-derivatives  are  obtained,  one  melting  at  126°,  the  other  at 
184°.  On  dissolving  the  dibromide  or  the  monobromo-derivative  in 
alcoholic  potash,  §-dimethylamino-3-methylcoumarilic  acid , 

NMe8-  C6H3<™f>C-C02H, 

is  obtained  ;  it  forms  grey  needles  melting  and  decomposing  at  165°, 
and  on  heating  yields  §-dimethylamino-Z-methylcoumarone ,  which  melts 
at  58°. 

*w-Di  methyl  am  inophenol,  ethyl  acetoacetate,  and  alcohol  condense 
in  the  presence  of  zinc  chloride  to  form  7 -dimethylaminoA-methyl- 
%-ethylcoumarin ,  which  when  crystallised  from  alcohol  melts  at  89°, 
but  from  benzene  and  light  petroleum  at  135°. 
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l-Diethylamino-4-methylcoumarin ,  obtained  when  m  dieihylamino- 
phenol  is  used,  is  an  oil  which  yields  a  tribromo -derivative  melting 
at  109°.  B.  H.  P. 


Coumarins.  III.  7-Amino-4-Methylcoumarin.  By  Hans 
von  Pechmann  and  Otto  Schwarz  (Her.,  1899,  32,  3696 — 3699). — ■ 
7-Amino-4-methylcoumarin ,  prepared  by  the  condensation  of  m-amino- 
phenol  and  ethyl  acetoacetate  with  zinc  chloride,  crystallises  in  fern¬ 
shaped  forms,  which  sinter  at  215°  and  melt  at  about  223° ;  it  yields 
a  monoacetyl  derivative  melting  at  270°,  and  a  monobenzoyl  derivative 
melting  at  249 — 250°.  ‘  *l-Methylamino-4-methylcoumarin ,  obtained  in 
a  similar  manner  from  m-methylaminophenol,  crystallises  from  dilute 
alcohol,  with  H20,  in  the  form  of  small,  yellow  needles  melting  at  123°, 
and  yields  a  nitrosamine  melting  at  189°.  On  heating  7-amino- 
4-methyicoumarin  with  methyl  iodide  in  a  sealed  tube  at  100°,  4 -methyl- 


coumarin-7 -trimethylammonium  iodide ,  NMe3I*C6H3<^9^e’9^,  is 

obtained  ;  it  forms  needles  melting  at  188°,  and  yields  an  insoluble 
platinichloride.  The  position  of  the  amino-group  in  these  coumarins 
is  proved  by  the  conversion  of  the  aminocoumarin  into  4-methyl- 
umbelliferone.  B.  H.  P. 


Coumarins.  IV.  Action  of  m-Aminophenol  on  Ethyl 
Acetoacetate.  By  Hans  von  Pechmann  and  Otto  Schwarz  (. Ber ., 
1899,  32,  3699 — 3704). — In  the  condensation  of  m-aminophenol  with 
ethyl  acetoacetate  by  means  of  zinc  chloride,  in  addition  to  7-amino-4* 
methylcoumarin,  varying  proportions  of  7  (l)-hydroxylepidone  (Besthorn 
and  Byvanck,  Abstr.,  1898,  i,  450),  7  (?)-hydroxy-2  : 4  :  4-trimethyl- 
3  :  4-dihydroquinoline,  and  4:6:6  :  8-tetramethyl-6  :  7-dihydroquino- 
coumarin  are  formed. 

7-Hydroxy lepidone  forms  a  monoacetyl  derivative  melting  at 
250 — 254°,  and  a  monobenzoyl  derivative  melting  at  288°. 

7  ($)-Hydroxy-2  :  4  :  4 -trimethyl-3  : 4-dihydroquinoline  can  be  prepared 
by  heating  together  molecular  proportions  of  m-aminophenol  and 
mesityl  oxide  ;  it  forms  a  grey,  amorphous  powder  without  a  definite 
melting  point,  and  on  treatment  with  ethyl  acetoacetate  and  an  alcoholic 
solution  of  zinc  chloride  yields  4:6:6:  8 -tetramethyl-6  :  7 -dihydroquino- 
coumarin ,  which  forms  yellow  needles  melting  at  268°,  and  on  treat¬ 
ment  with  bromine  yields  5  (?) :  10  dibromo- 4  :  6  :  6  :  8-tetramethyl-Q  ;  7- 
dihydroquinocoumarin  dibromide  \  this  is  obtained  in  the  form 
of  greenish-yellow  needles  which  melt  and  decompose  at  204°,  and  on 
treatment  with  alcoholic  potash  give  3  :  5  (1) :  1 0-trifo'omoA  :  6  :  6  : 8- 
tetramethyl-§  :  7 -dihydroquinocoumarin^  which  forms  small,  yellow 
needles  melting  and  decomposing  at  191°.  Either  of  the  bromine 
compounds  on  continued  boiling  with  alcoholic  potash  gives  4  (1)  :  9- 
dibromo-  3  : 5  :  5  : 7 detramethyl-d  :  6-dihydrodibromoquinocoumarilicjacidf 
which  melts  and  decomposes  at  206°,  and  yields  a  methyl  ester 
melting  at  138°. 

Molecular  proportions  of  m-aminophenol  and  ethyl  acetoacetate, 
when  heated  on  the  water-bath  for  3  hours,  give  ethyl  m-hydroxy- 
phenylaminocrotonate,  H0*C6H4*NH*CMeICH*C02Et,  which  at  a  tem¬ 
perature  of  250 — 260°  yields  4  :  7  i^)-dihydroxy-%methylquinolme  j  this 
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crystallises,  with  H20,  in  the  form  of  needles,  which  decompose  at 
300°  without  melting,  and  forms  a  diacetyl  derivative  melting  at 
about  232°.  H.  H.  P. 

Derivatives  of  Naphthalic  Acid.  By  Fritz  Anselm  and  F. 
Zuckmayer  ( Ber.,  1899,  32,  3283 — 3296). — Concentrated  sulphuric 
acid  does  not  act  on  naphthalic  acid  (1  : 8-naphthalenedicarboxylic 
acid)  at  a  high  temperature,  but  sulphuric  acid  containing  25  per 
cent,  of  anhydride  gives  rise  at  90 — 95°  to  the  monosulphonic  deriva¬ 
tive,  SO3H*C10H5(CO2H)2,  a  white,  deliquescent  substance  which 
melts  at  198°,  being  converted  into  the  anhydride  ;  the  barium  and 
calcium  salts  (each  with  1II20)  and  the  sodium  and  potassium  salts 
(each  with  1|H20)  were  prepared. 

On  adding  nitric  acid  (1  mol.)  to  naphthalic  anhydride  dissolved  in 
sulphuric  acid  at  5°,  the  mtmomtfro-derivative,  NO2,C10H5(CO)2O,  is 
obtained  ;  it  crystallises  from  glacial  acetic  acid  in  slightly  brownish, 
lustrous  leaflets  and  melts  at  249°  (compare  Quincke,  Abstr.,  1888, 
843).  On  nitration  with  a  mixture  of  sulphuric  acid  and  2  mols.  of 
fuming  nitric  acid  at  60°,  naphthalic  anhydride  yields  the  dinitro- 
derivative,  O10H4(NO2)2(CO)2O,  which  crystallises  from  toluene  in 
yellowish-brown  needles  and  melts  at  214°.  Aminonaphthalic  anhy¬ 
dride ,  prepared  by  reducing  the  corresponding  nitro-compound,  is  a 
yellow  powder  which  melts  above  300°  and  is  nearly  insoluble  in  all 
solvents,  but  the  acetyl  derivative,  HHAc*C10H5(CO)2O,  crystallises 
from  glacial  acetic  acid  in  yellowish- white  needles  ;  diaminonaphthalic 
anhydride  was  obtained  only  in  the  form  of  the  tin  salt.  The  calcium 
salt,  Ca[SO3'C10H4(NO2)(CO2)2Ca]2,  of  nitrosulphonaphthalic  acid, 
obtained  by  nitrating  sulphonaphthalic  acid,  forms  stout,  yellow 
crystals. 

Hydroxy  naphthalic  anhydride ,  OH’C10H5(CO)2O,  prepared  by  heat¬ 
ing  sodium  sulphonaphthalate  with  solid  potassium  hydroxide  initially 
at  180°,  finally  at  220°,  crystallises  from  glacial  acetic  acid  in  bright 
yellow,  silky  needles  ( +  ^C2H402),  which  on  drying  lose  the  acetic 
acid  and  become  lustreless  \  the  anhydride  dissolves  in  alkalis  to  form 
initially  a  yellow  salt  by  replacement  of  the  hydroxylic  hydrogen  by 
the  metal,  but  this  immediately  changes  into  a  normal,  colourless 
salt,  owing  to  fission  of  the  anhydride  ring ;  the  potassium  salt, 
C12H605K2,  forms  beautiful,  white  needles.  Since  the  hydroxy- 
anhydride  unites  with  diazo-salts  to  form  dyes,  it  appears  probable 
that  the  hydroxyl  group  is  not  in  the  ortho-  but  in  the  para  position 
relatively  to  carboxyl  \  the  hydroxy-anhydride  can  also  be  obtained 
from  aminonaphthalic  anhydride  through  the  diazo-reaction.  Like 
phthalic  anhydride,  hydroxy  naphthalic  anhydride  furnishes  cherry- 
red  dyes  of  the  naphthalein  and  rhodamine  types.  A cetoxy naphthalic 
anhydride, ,  OAc,C10H5(CO)2O,  prepared  by  heating  the  hydroxy -anhy¬ 
dride  with  acetic  anhydride,  crystallises  from  ethyl  acetate  in  white  leaf- 

CO 

lets,  and  melts  at  2 1 6°.  Hydroxynaphthalimide ,  OH  •  C10H5<^qq^>N’H, 

prepared  by  heating  the  anhydride  with  alcoholic  ammonia,  crystal¬ 
lises  from  dilute  acetic  acid  in  yellowish-green  needles,  and  shows  no 
definite  melting  point  \  the  acetyl  derivative,  C14H904N,  forms  white 
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leaflets  and  melts  at  278°.  On  heating  the  potassium  salt  of  hydroxy- 
naphthalimide  with  methyl  iodide,  the  methyl  derivative, 

OMe-C10H5<°°>NMe, 

is  formed,  which  separates  from  alcohol  in  yellowish- white,  crystalline 

masses.  Hydroxynaphthalanilide ,  OH*CloH6<^0Q^>NPh,  prepared  by 

heating  the  anhydride  with  aniline  for  4  hours  at  185°,  crystallises 
from  alcohol  in  yellowish-white,  felted  needles  and  melts  above  300° ; 

CO 

the  acetyl  derivative,  OAc*CloH5<^0Q^>NPh,  forms  white  needles  and 


melts  at  212°. 

_ QO _ 

Hydroxynaphthaloxime,  OH*  C10H5\^.^#  ojj)^>0,  prepared  by 
heating  hydroxynaphthalic  anhydride  with  alcoholic  hydroxylamine 


hydrochloride  and  sodium  acetate,  crystallises  from  alcohol  in  lemon- 
yellow,  sheaf-like  aggregates  of  needles,  and  has  no  definite  melting 
point ;  it  yields  intensely  red  salts  with  alkalis  ;  the  potassium  salt, 

OH*C1oH5<v.0^.-^-.q-^^^>O,  forms  beautiful  needles.  Diacetoxynaphthal - 

OAc*CioH5<^0^^#  0^p>O,  crystallises  from  alcohol  in  long, 

colourless  needles  and  melts  at  194°.  On  heating  the  potassium  salt 
of  the  oxime  with  methyl  iodide  for  5  hours  at  100°,  the  dimethyl 

CO  _ 

ether,  OMe*CloH5<C^.^,0^e^>O,  is  obtained  ;  it  crystallises  from 
alcohol  in  white,  felted  needles  and  melts  at  191°.  The  phenyl - 
hydrazone ,  OH* C10U5<C^ ^•NHPh)^^  ^orms  dark  yellow  needles 
and  melts  at  265°. 

Melhoxynaphthalic  anhydride,  prepared  by  heating  the  hydroxy- 
anhydride  with  methyl  iodide  and  sodium  methoxide,  crystallises  from 
ethyl  acetate  in  yellowish-white  needles  and  melts  at  244°. 

Hydroxy sulphonaphthalic  anhydride ,  prepared  by  the  action  of  fuming 
sulphuric  acid  (25  per  cent.  S03)  on  hydroxynaphthalic  anhydride  at 
115 — 120°,  crystallises  from  water  on  adding  alcohol  in  slightly  yellow 
sheaves  of  needles  ;  the  sodium  salt  crystallises  similarly,  and  on 
fusion  with  potassium  hydroxide  yields  the  compound , 

o<gO>ci0H4(°H).So2.C,0H4(OK)<CO>o 

or  O<^^>C10H4(SO3K)-O-C10H4(OH)<^[J>O,  which  forms  yellow 
crystals  and  is  insoluble  in  most  solvents.  W.  A.  D. 


Methyl  Phloroglucinolcarboxylate.  By  Josef  Herzig  and 
Franz  Wenzel  ( Ber 1899,  32,  3541 — 3542.  Compare  Will  and 
Albrecht,  Abstr.,  1884,  1335). — Methyl  phloroglucinolcarboxylate, 

C6H2(0H)3*C02Me,  is  readily  obtained  by  the  action  of  methyl 
iodide  on  the  silver  salt  of  the  acid  in  the  absence  of  any  solvent. 
It  crystallises  from  aqueous  methyl  alcohol  in  short,  white  needles 
melting  at  166 — 168°,  and  is  readily  soluble  in  ether,  alcohol,  or 
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ethylic  acetate.  The  ethyl  ester  may  be  obtained  by  a  similar  pro¬ 
cess,  but  does  not  crystallise  readily.  J.  J.  S. 


Preparation  of  Hydroxystyrogallol.  By  Franz  Slama  (Chem. 
Centr 1899,  ii,  967  ;  from  Diss ,  Giessen 1899,  29 — 34). — By  the 
condensation  of  jo-coumaric  acid  with  gallic  acid,  hydroxystyrogallol  or 
2:3:  § -trihydroxy  anthracoumarin,  C1GH806,  is  formed.  The  properties 
of  this  substance  resemble  those  of  Jacobsen  and  Julius’  (Abstr., 
1888,56)  and  of  Kostanecki’s  (Abstr.,  1888,  291)  compound.  The 
more  hydroxyl  groups  contained  in  the  compound,  the  higher  is 
the  melting  point,  the  more  intense  the  colour,  and  the  less  the  solu¬ 
bility.  Hydroxystyrogallol  is  less  soluble  than  styrogallol.  The 
former  dissolves  in  sulphuric  acid,  forming  a  red,  and  in  potassium 
hydroxide  or  ammonia  forming  a  green,  solution.  Triacetoxystyro - 
gallol,  C16H506(0Ac)3,  melts  at  about  250°  in  a  vacuum. 


E.  W.  W. 


Solanthic  Acid.  By  W.  Brautigam  ( Ghem .  Centr.,  1899,  ii,  669  ; 
from  Pharm.  Zeit .,  44,  638). — Solanthic  acid,  C9H10O10,  prepared  from 
the  flowers  and  stems  of  Helianthus  annuus ,  crystallises  from  water, 
melts  at  144°,  sublimes  without  decomposition,  is  soluble  in  alcohol, 
ether,  or  water,  and  forms  crystalline  salts.  The  acid  is  probably 
contained  in  the  plant  in  the  form  of  the  calcium  salt.  E.  W.  W. 

Metallic  Derivatives  of  Salicylhydramide.  By  Marcel 
Delepine  (Bull.  Soc .  Chim.,  1899,  [iii],  21,  943 — 945). — Cupric 
methylsalicylimide ,  Cu(0*C6H4*CH!NMe)2,  obtained  from  the  action 
of  salicylaldehyde  on  cupric  acetate  and  methylamine  in  alcoholic 
solution,  or  by  adding  a  concentrated  aqueous  solution  of  cupric 
acetate  to  an  alcoholic  solution  of  methylsalicylimide,  crystallises  in 
long,  dark  green  needles  melting  at  157°.  Cupric  benzylsalicylimide , 
Cu(0,06H4,CH!N* CH2Fh)2,  obtained  in  a  similar  manner  from 
benzylsalicylimide,  is  an  olive-green,  crystalline  substance  which 
melts  at  204°.  A  crystalline  salt,  having  most  probably  the  compo¬ 
sition  Cu[0*C6H4*CH(NMe2)2]2,  is  also  yielded  by  dimethylamine. 

The  formation  of  these  compounds  leads  the  author  to  conclude 
that  the  compounds  which  Ettling  (Annalen,  1840,  35,  241)  obtained 
by  the  action  of  salicylhydramide  on  ammoniacal  solutions  of  cupric 
acetate  and  ferric  tartrate,  are  to  be  considered  as  derivatives  of 
salicyliinide  of  the  type  Cu(0*06H4*CH!NB,)2,  and  not  as  compounds 
of  cuprammonium  and  ferrammonium  respectively.  N.  L. 

Preparation  of  Anisaldehyde.  By  Henri  Labbe  (Bull.  Soc . 
Chim.,  1899,  [iii],  21,  1076 — 1077). — A  yield  of  about  70  per  cent, 
of  anisaldehyde  is  obtained  by  the  following  modification  of  Canni- 
zaro’s  original  method.  1  part  of  anethole  is  mixed  with  2  parts  of 
anhydrous  acetic  acid  and  the  liquid  warmed,  at  first  gently,  and  then 
more  strongly,  with  3^  parts  of  nitric  acid  of  14°  B.  The  insoluble 
oil  which  separates,  together  with  a  further  portion  which  is  obtained 
by  saturating  the  aqueous  liquid  with  sodium  carbonate,  is  agitated 
with  sodium  hydrogen  sulphite  and  the  resulting  crystalline  mass 
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drained,  washed  with  alcohol  and  ether,  and  treated  in  the  usual 
manner.  N.  L. 

Aldehyde-Musk.  By  Albert  Baur-Thurgau  and  August  Bis- 
chler  ( Ber.y  1899,  32,  3647 — 3648.  Compare  Abstr.,  1898,  i,  523). 
— Butylxylylaldehyde  is  best  prepared  by  heating  the  corresponding 
glyoxylic  acid  with  p-toluidine  and  treating  the  product  with  sulphuric 
acid ;  it  crystallises  in  large  tablets  melting  at  60°  and  readily  yields 
an  oxime ,  which  forms  white  plates  melting  at  97 — 98°.  Nitric 
acid  of  95  per  cent,  converts  the  aldehyde  into  a  monomtfroeompound, 
which  crystallises  in  yellow,  odourless  plates  melting  at  66°.  Nitric 
acid  of  100  per  cent.,  on  the  other  hand,  yields  the  dinitro- compound, 
°i3Hi6°5N2  (aldehyde-musk,  German  Patent,  No.  94019),  crystallising 
in  faintly  yellow  tablets  melting  at  112°.  It  yields  two  oximes  of 
the  same  composition,  C13Hl705N3 ;  the  one  more  readily  soluble  in 
alcohol  is  a  microcrystalline  powder  melting  at  138 — 139°,  whilst  the 
second  oxime  forms  white  plates  melting  at  171°.  Aldehyde-musk 
readily  forms  condensation  products  with  various  compounds  ;  the 
derivative,  C14Hl706N3,  obtained  from  nitromethane  melts  at  206°. 

Acetic  anhydride  converts  aldehyde-musk  into  a  diacetyl  derivative, 
C1^H2606N2,  melting  at  147°,  which  can  also  be  obtained  by  converting 
butylxylylaldehyde  into  the  diacetyl  derivative  melting  at  87°,  and 
treating  this  with  nitric  acid. 

In  the  preparation  of  the  aldehyde  from  butylxylylglyoxylic  acid,  a 
second  compound  is  obtained,  which  has  the  composition  C26H360. 

A.  H. 

o-Nitro vanillin.  By  Robert  Pschorr  and  C.  Sumuleanu  ( Ber ., 
1899,  32,  3405 — 3413). — Aeetylvanillin  (Tiemann  and  Nagai,  Abstr., 
1878,  579)  can  be  advantageously  prepared  by  shaking  a  solution  of 
vanillin  in  the  calculated  amount  of  alkali  with  an  ethereal  solution  of 
acetic  anhydride,  o -Nitroacetylvanillin, 

CHO*  C6H2(N02)(0Me)*0Ac  [1  :  2  :  3  :  4], 
prepared  by  dissolving  aeetylvanillin  in  well-cooled,  concentrated  nitric 
acid,  crystallises  from  light  petroleum  in  small,  stout  prisms,  and 
melts  at  85 — 87° ;  the  phenylhydrazone  crystallises  in  thin,  reddish- 
brown  plates  and  melts  at  154°  (corn).  Q-Nitrovanillin, 

[CHO  :  N02  : OMe  : OH  =  1  :2:3:4], 
crystallises  from  alcohol  in  minute  needles  and  melts  at  137°  (corr.)  ; 
the  phenylhydrazone  crystallises  from  acetic  acid  in  brick-red  prisms 
and  melts  at  161 — -162°.  The  methyl  ether  crystallises  from  dilute 

alcohol  in  long  prisms,  and  gives  a  phenylhydrazone ,  which  crystallises 
from  acetic  acid  in  saffron-yellow  tablets  and  melts  at  194°  (corr.). 
o-Nitroveratric  acid,  N02#  C6H4(0Me)2*C02H  [  =  2  :  3  :  4  : 1],  was  pre¬ 
pared  by  oxidation  of  o-nitrovanillin  methyl  ether,  and  found  to  be 
identical  with  Matsmoto’s  isonitroprotocatechuic  acid  dimethyl  ether 
(Abstr.,  1879,  501);  on  reduction,  it  gives  an  o -amino vera trie 
acid  identical  with  that  prepared  by  Kuhn  (Abstr.,  1895,  i,  367)  from 
hemipinimide,  thus  establishing  the  constitution  of  Matsmoto's  acid, 
and  the  position  of  the  nitro-group  in  the  present  series  of  compounds. 
The  structure  of  the  amino-acid  was  further  established  by  preparation 
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of  the  acetyl  derivative,  and  by  converting  it,  through  the  nitrile,  into 
hemipinic  acid. 

o -Nitrovanillin  methyl  ether ,  CHO*  C6H2(0Me2)*N02  [1  :  3  :  4  :  6],  was 
prepared  by  the  action  of  cold  nitric  acid  on  vanillin  methyl  ether, 
and  is  isomeric  with  that  prepared  through  the  acetyl  compound  ;  it 
crystallises  from  alcohol  in  minute,  yellow  needles  and  melts  at 
132 — 133°  (corr.) ;  the  phenylhydrazone  crystallises  from  acetic  acid  in 
glistening,  reddish-brown,  four-sided  plates  and  melts  at  216 — 218° 
(corr.).  The  position  of  the  nitro-group  is  shown  by  the  fact  that, 
like  the  isomeride  previously  described,  the  aldehyde  gives  the  indigo- 
reaction,  and  is  therefore  a  derivative  of  o-nitrobenzaldehyde.  On 
oxidation,  it  gives  a  nitroveratric  acid  [C02H ;  (OMe)2  :N02  =  1  :  3  :  4  :  6] 
identical  with  that  prepared  by  Tiemann  and  Matsmoto  by  nitration 
of  veratric  acid ;  the  constitution  of  the  latter  is  thus  established. 

T.  M.  L. 

Condensation  of  Cyclic  Ketones  with  Ethyl  Succinate.  By 
Hans  Stobbe  [and  Bichard  Fischer]  (Bar.,  1899,  32,  3354 — 3356. 
Compare  Abstr.,  1899,  i,  900). — When  an  ethereal  solution  of  cvclo- 
pentanone  and  ethyl  succinate  is  left  in  contact  with  sodium  ethoxide 
(free  from  alcohol)  for  several  weeks,  and  is  then  treated  with  water, 
the  ethereal  solution  contains  ethyl  succinylsuccinate,  together  with 
small  quantities  of  indifferent  substances  and  the  aqueous  alkaline 
solution,  a  mixture  of  sodium  salts  of  acid  esters.  After  acidifying, 
hydrolysing  with  barium  hydroxide,  and  fractional  separation  of  the 
barium  salt  thus  obtained,  two  acids  have  been  obtained.  One  of  these, 
C44H4g04,  crystallises  from  water,  melts  at  135°,  and  yields  a  sparingly 
soluble  barium  salt ;  it  is  formed  by  the  elimination  of  two  mols. 
of  water  from  two  mols.  of  the  ketone  and  one  of  the  ethyl  ester. 
The  second  acid,  C9H1204,  crystallises  from  benzene,  water,  or  ether, 
melts  and  decomposes  at  205 — 209°,  yields  a  readily  soluble  barium 
salt,  and  is  produced  from  one  mol.  of  the  ketone  and  one  of  the  ethyl 
ester.  J.  J.  S. 

Methylcyclohexanone.  By  Otto  Wallach  ( Ber 1899,  32, 
3338 — 3341). — With  reference  to  Klages’  paper  on  methylcyclohex¬ 
anone  (this  voh,  i,  44),  it  is  pointed  out  that  the  constitution  of  this 
substance  has  been  previously  determined  in  the  author’s  laboratory 
by  two  independent  methods.  The  first  method  is  one  of  oxidation, 
whereby  methylcyclohexanone  is  converted  into  /3-methyladipic  acid  ; 
the  second  consists  in  transforming  the  ketone  into  m-bromocresol. 

The  action  of  bromine  on  methylcyclohexanone  has  also  been  inves¬ 
tigated  ;  crystalline  bromo-substitution  products,  which  furnish  cresol 
and  bromocresol  by  removal  of  hydrogen,  and  compounds  with  tear¬ 
exciting  odours  have  been  obtained ;  the  latter  probably  contain 
bromine  in  the  side  chain.  The  interaction  between  phosphorus 
pentachloride  and  methylcyclohexanone  has  also  been  studied,  and 
the  tetrahydrochlorotoluene  produced  has  been  characterised. 

G.  T.  M. 

Preparation  of  Tetrachloro-  and  Tetrabromo-o-quinones 
from  the  corresponding  Tetrahaloid  G-uaiacols  and  Veratroles. 
By  H.  Cousin  ( Compt .  rend.}  1899, 129,  967 — 968). — When  the  tetra- 
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chloro-  and  tetrabromo-guaiacols  or  veratroles  are  subjected  to  Zincke's 
reaction,  that  is,  oxidation  with  nitric  acid,  they  give  rise  to  the 
corresponding  tetrahaloid  o-quinones.  The  yields  obtained  are  good 
when  the  guaiacol  derivatives  are  used,  but  with  the  veratrole 
compounds  they  are  poor,  owing  to  fuming  nitric  acid  being  necessary 
for  the  oxidation. 

Tetrachloro-o-quinone  gives  with  benzene  a  compound ,  C6C1402  + 
3C6H6,  crystallising  in  large,  red,  elongated  prisms,  which  rapidly  lose 
the  benzene  in  the  air,  leaving  the  tetrachloroquinone  as  a  violet-red 
powder.  T.  H.  P. 

Stereochemistry  of  Quinoneoximes.  By  Friedrich  Kehrmann 
( Annalen ,  1899,310,  89 — 111.  Compare  Abstr.,  1899,  i,  128). — [With 
O.  Kruger]. — 3-Ohlorothymoquinone  [Me  :  02  :  Cl :  Pr  =  1  :  2  : 5  :  3  :  4], 
prepared  by  oxidising  dichlorocarvacrol  with  chromic  acid,  is  volatile 
in  steam,  and  crystallises  from  alcohol  in  yellow  leaflets  melting  at 
41 — 42°;  it  separates  from  petroleum  in  crystals  belonging  to  the 
rhombic  system  [a-  :  b  :  c  =  2*8449  :  1  :  1*1390],  The  oxime  decomposes 
at  158°,  and  separates  from  alcohol  in  crystals  belonging  to  the  mono¬ 
clinic  system  [a  :  b  :  c=  1*5108  : 1  :  2*4862  ;  /5  =  1 18°20/j.  The  acetyl 
and  benzoyl  derivatives  of  the  oxime  melt  at  81 — 82°  and  128 — 129° 
respectively. 

3-Bromothymoquinone  [Me  :02:Br  :  Pr  =  1  :  2  :  5  :  3  :  4]  obtained  from 
dibromocarvacrol  by  oxidation,  is  identical  with  the  derivative  ob¬ 
tained  from  bromocarvacrolsulphonie  acid  (compare  Abstr.,  1890, 
367)  ;  the  crystals  from  petroleum  belong  to  the  monoclinic  system 
[a  :  b  :  c  —  2*7130  : 1  :  1*1396  ;  /5  =  91°51'].  The  oxime  decomposes  at 
157 — 158°  and  crystallises  in  prisms  belonging  to  the  monoclinic 
system  \ci  :  b  :  c  —  2*6233  : 1  :  3*9232  ;  /2=97°4'].  The  acetyl  and 
benzoyl  derivatives  of  the  oxime  melt  at  75 — 76°  and  130 — 131° 
respectively. 

3-Iodothymoquinone  [Me  :  02 : 1 :  Pr  =  1  :  2  :  5  :  3  ;  4]  has  been  already 
described,  and  crystallises  in  the  monoclinic  system  [a :  b :  c  = 
2*5257  :1  :  1*1396  ;  /2  =  95°20'].  The  oxime  decomposes  at  141 — -142°, 
and  crystallises  in  the  monoclinic  system  [a:  b  : c  =  2*7031  :  1  : 3*7019  ; 
/?=96c2'].  The  acetyl  and  benzoyl  derivatives  of  the  oxime  melt  at 
99 — 100°  and  144°  respectively. 

6 -Chlorothymoquinone  [Me  :  02  :  Pr  :  Cl  =  1  :  2  :  5  :  4  :  6],  prepared  by 
oxidising  dichlorothymol,  crystallises  from  alcohol  in  golden-yellow 
prisms,  and  melts  at  39—40° ;  it  separates  from  petroleum  in  mono¬ 
clinic  crystals,  having  the  axial  ratios  [a  :  b  :  c  =  2*2533  :  l  :  2*5796  ; 
/3—  95°22'].  The  oxime  crystallises  from  alcohol  in  pale  yellow 
prisms  belonging  to  the  monoclinic  system  [a  :  b  :  c  =  2*1203  : 1  :  0*8713  ; 

/3  =  99°36'],  and  decomposes  at  152°.  The  acetyl  derivative  of  the 
oxime  forms  rhombic  crystals  and  melts  at  76 — 77°  [a:6:c  = 
0*5767:1:0*4777].  The  benzoyl  derivative  separates  in  monoclinic 
crystals  [a  :  b  :  c—  1*6793:1 :1*1808;  (3  —  97°6'],  and  melts  at  126 — 127°. 

6-Bromothyxnoquinone,  which  crystallises  in  the  monoclinic  system 
[a  :  b  :  c  =  2*2284  :  1  :  2*5002  ;  /3  —  94°ir]  and  melts  at  46 — 47°,  has 
been  already  described.  The  oxime  also  crystallises  in  the  monoclinic 
system  \a  :  b  ;  c  =  1*0699  : 1  ;  0*8737  ;  j3  =  103°38'] ;  the  acetyl  derivative 
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melts  at  71 — 72°,  and  has  the  same  axial  ratios  as  the  acetyl  deriva¬ 
tive  of  6-chlorothymoquinoneoxime,  and  the  benzoyl  derivative,  which 
melts  at  119 — 120°,  crystallises  in  the  monoclinic  system  [a:6:c  = 
1-6861  :  1  :  M873  ; /?=  97°26']. 

6-Iodothymoquinone,  which  crystallises  in  the  monoclinic  system 
[a  :  b  :  c  =  2*0164  : 1  :  0’4834  ;  /?=100°3']  and  melts  at  61—62°, 

has  been  already  described ;  the  oxime  is  rhombic  \a :  b  :  c  — 
0*9067  :  1  :  0*3905]  ;  the  acetyl  derivative  melts  at  67 — 68°,  and  has 
the  same  axial  ratios  as  the  acetyl  derivative  of  6-chlorothymoquinone- 
oxime,  and  the  benzoyl  derivative,  which  melts  at  144°,  crystallises  in 
the  rhombic  system  \ct  :  b  :  c  =  0*6745  :  1  :  0*3799], 

[With  M.  Schojsn], — Chloronitrothymol  [Me  :  Cl :  OH  :  Pr  :  N02  = 

1  :  2  : 3  :  4  :  6],  prepared  by  oxidising  6-chlorothymoquinoneoxime  with 
nitric  acid,  crystallises  from  alcohol  in  pale  yellow,  lustrous  needles, 
and  melts  at  116°;  it  is  also  produced  when  chlorine  is  passed  into 
6-nitrothymol  dissolved  in  glacial  acetic  acid. 

Bromonitrothymol  [Me  :  Br  :  OH :  Pr  :  N02  =  1  :  2  : 3  :  4  :  6],  obtained 
on  oxidising  6-bromothymoquinoneoxime,  crystallises  from  alcohol  in 
yellow  prisms,  and  melts  at  109°;  it  is  also  prepared  by  adding  bromine 
to  6-nitrothymol  dissolved  in  glacial  acetic  acid. 

The  diacetyl  derivative  of  chloroaminocarvacrol,  C14H1803NC1I 
obtained  from  3-chlorothymoquinoneoxime  by  reduction  with  stannous 
chloride  followed  by  acetylation,  crystallises  in  long,  lustrous  needles, 
and  melts  at  175° ;  it  is  also  produced  when  ^o-nitrocarvacrol 
[Me  :  OH  :  Pr  :  N02=  1  :  2  :  4  :  5]  is  chlorinated,  reduced,  and  finally 
acetylated.  The  diacetyl  derivative  of  bromoaminocarvacrol, 

Ci4Hi803NBr, 

prepared  by  analogous  methods,  crystallises  in  lustrous  needles  and 
melts  at  157 — 158°.  M.  O.  F. 

Halogen  Derivatives  of  Anthragallol.  By  Franz  Slama  ( Chem . 
Centr.j  1899,  ii,  966 — 967  ;  from  Biss .  Giessen ,  1899,  1 — 26). — By  the 
action  of  halogens  on  anthragallol,  the  halogen  enters  into  the  ring 
which  contains  the  hydroxyl  groups  in  a  similar  manner  to  the  forma¬ 
tion  of  nitro-derivatives  (compare  Bamberger  and  Bock,  Abstr.,  1897, 
i,  576).  When  bromoanthragallol  is  melted,  or  oxidised  by  nitric  acid, 
benzoic  acid  is  formed,  and  when  melted  with  potassium  hydroxide  at 
200°  it  yields  tetrahydroxyanthraquinone  identical  with  Bayer  and 
Co.'s  compound  (German  Patent,  86968),  hence  the  formula  of  the 
halogen  derivative  is  C14H4Br(0H)302  or  4-chloro-l  :  2  :  3-trihydroxy- 
anthraquinone.  When  chlorine  is  passed  into  anthragallol  suspended 
in  glacial  acetic  acid,  chloroanthragallol  is  formed ;  this  crystallises  in 
orange-red  needles,  melts  at  220°,  is  soluble  in  alcohol,  glacial  acetic 
acid,  or  xylene,  and  forms  a  green  solution  in  aqueous  potassium 
hydroxide  and  a  red  in  concentrated  sulphuric  acid.  Bromoanthragallol , 
C14H7Br05,  melts  at  212°,  decomposes  when  distilled  in  a  vacuum,  is 
oxidised  by  nitric  acid,  forming  benzoic  acid,  and  is  decomposed  by 
nitrous  acid.  Tetrahydroxyanthraquinone,  G14H402(0H)4,  prepared 
by  heating  bromoanthragallol  with  potassium  hydroxide  and  a  little 
water  at  206°,  forms  a  sublimate  consisting  of  green  needles,  and  dis¬ 
solves  in  sulphuric  acid  or  aqueous  potassium  hydroxide,  forming  a  red 
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solution.  Tetra-acetoxyanthraquinone ,  C13H402(0Ac)4,  crystallises  in 
yellow  needles,  melts  at  205°,  and  dissolves  in  boiling  aqueous 
potassium  hydroxide,  forming  a  violet-red  solution,  but  is  insoluble  in 
the  cold.  Chloroacetylchloroanthrag allot ,  prepared  by  the  action  of 
chloroacetyl  chloride  on  chloroanthragallol,  crystallises  in  silky,  yellow 
needles  and  melts  at  189 — 195°;  chloroacetylbromoanthragallol  forms 
similar  crystals  and  melts  at  197 — 203°.  The  products  obtained  by  the 
action  of  chloroacetyl  chloride  are  not,  however,  homogeneous  com¬ 
pounds.  When  the  halogen  compounds  are  boiled  with  acetic  anhy¬ 
dride,  triacetyl  derivatives  are  obtained,  hence  these  compounds  contain 
three  hydroxyl  groups.  Chlorotriacetylanthrag allot,  C14H4C102(0Ac)3, 
crystallises  in  yellow  needles,  melts  at  187°,  and  dissolves  in  boiling 
aqueous  potassium  hydroxide,  forming  a  red  solution,  which  quickly 
becomes  green.  Bromotriacetylanthrag  allot ,  C14H402Br(0Ac)3,  crystal¬ 
lises  in  yellow  needles  and  melts  at  178°.  Chlorotribenzoylanthragallol , 
C14H402C1(0Bz)3,  forms  yellowish  needles,  melts  at  209°,  and  dissolves 
in  boiling  aqueous  potassium  hydroxide,  forming  a  green  solution. 
Bromotribenzoylanthrag  allot,  C14H402Br(0Bz)3,  forms  yellow  crystals, 
melts  at  206°,  is  slightly  soluble  in  glacial  acetic  acid  or  alcohol,  but 
insoluble  in  cold  aqueous  potassium  hydroxide.  E.  W.  W. 

Constitution  of  Camphor.  By  Louis  Bouveault  (Bull,  Soc . 
Chim,,  1899,  [iii],  21,  1013 — 1019). — An  account  of  the  author’s 
views  on  the  constitution  of  camphor  and  its  derivatives,  and  the 
researches  which  have  led  to  their  modification  since  1892.  Attempts 
to  effect  the  synthesis  of  derivatives  of  camphoric  acid  have  met  with 
the  same  want  of  success  as  the  experiments  of  Perkin  (Trans.,  1899, 
75,  909).  Attempts  to  convert  ethyl  isoamylacetoacetate  into  ethyl 
isolauronolate  by  the  action  of  various  dehydrating  agents  all  failed. 

N.  L. 

Molecular  Refraction  and  Dispersion  and  Specific  Rotation 
of  Alkyl  Derivatives  of  Camphor.  By  Albin  Haller  and  Paul 
Th.  Muller  ( Compt .  rend.,  1899,  129,  1005 — 1008.  Compare  Abstr., 
1899,  i,  770,  ii,  622). — The  molecular  refraction  and  dispersion,  and 
specific  rotation  of  the  following  compounds  have  been  determined  : 
benzylidenecamphor,  piperonylidenecamphor,  cuminylcamphor,  ethyl- 
saligenylcamphor,  m-methoxybenzylcamphor  and  p-methoxybenzyl- 
camphor.  The  agreement  between  the  found  and  calculated  values 
(using  Bruhl’s  and  Conrady’s  coefficients)  is  much  closer  than  in  the 
case  of  the  compounds  of  camphor  with  aromatic  aldehydes.  This 
difference  between  the  two  values  in  the  latter  compounds  is  prob¬ 
ably  due  to  the  double  linking  between  the  camphor  and  aldehyde 
groups,  which  is  absent  in  the  compounds  enumerated  above,  hence 
the  closer  agreement.  H.  R.  Le  S. 

Pulegone  and  Isopulegone.  By  Carl  D.  Harries  and  Georg 
Boeder  ( Ber .,  1899,  32,  3357 — 3373.  Compare  Beckmann  and 
Pleissner,  Abstr.,  1891,  936;  Semmler,  1893,  i,  130;  Wallach,  1896, 
i,  309  ;  Tiemann  and  Schmidt,  1897,  i,  198). — Pulegonehydroxylamine 
(Abstr.,  1898,  i,  573)  forms  an  oxalate ,  (C10H19O2N),C2O4H2,  which 
crystallises  in  prismatic  needles  melting  and  decomposing  at  151 — 152°, 
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With  nitrous  acid,  the  hydroxylamine  yields  a  white,  crystalline  mass, 
probably  the  nitrosamine,  which  is  extremely  unstable ;  it  also  reacts 
with  hydriodic  acid,  yielding  8-aminomenthone  (compare  Beckmann 
and  Pleissner),  the  oxalate,  of  which  has  been  prepared  ;  so  far,  the 
authors  have  not  succeeded  in  condensing  this  salt  with  different 
aldehydes  (compare  Fischer,  Abstr.,  1884,  53).  Bispulegone ,  G20H34O2, 
obtained  by  the  action  of  aluminium  amalgam  on  pulegone,  crystallises 
in  needles,  melts  at  118 — 119°,  and  is  readily  soluble  in  benzene, 
ether,  or  acetic  acid ;  when  sodium  amalgam  is  used  in  acetic  acid 
solution,  considerable  quantities  of  menthone  and  of  menthol  are  also 
formed.  When  hydrobromopulegone  is  boiled  with  alcohol  and  lead 
hydroxide  as  recommended  by  Beckmann  and  Pleissner,  the  chief 
product  is  methylcyclohexanone  (compare  Wallach) ;  the  same  product 
is  formed  when  pulegone  is  boiled  with  ethyl  alcohol  and  basic  lead 
acetate,  or  when  it  is  distilled  with  quinoline-  When,  however,  the 
ketone  is  heated  on  the  water-bath  for  half  an  hour  with  methyl 
alcohol  and  basic  lead  nitrate,  a  70  per  cent,  yield  of  a-isopulegone  is 
obtained  ;  this  may  be  separated  from  unaltered  pulegone  by  treatment 
in  ethereal  solution  with  aluminium  amalgam  and  subsequent  distilla¬ 
tion  in  steam,  and  finally  purified  by  conversion  into  its  oxime  melting 
at  120 — -121°;  the  latter  is  identical  with  the  oxime  obtained  by 
Tiemann  and  Schmidt.  a-Isopulegone  is  a  colourless  oil  distilling  at 
98 — 100°  under  13  mm.  pressure,  and  has  a  sp.  gr.  0*9192  at  19*5°, 
and  a  rotatory  power  aD  -  7°8',  but  when  kept  for  some  time  in 
contact  with  dilute  sulphuric  acid,  it  becomes  inactive ;  its  semicarb- 
azone,  C11H19ON3,  crystallises  from  dilute  alcohol  in  needles  melting 
and  decomposing  at  173 — 174°.  When  an  alcoholic  solution  of 
a-isopulegone  is  left  for  24  hours  in  contact  with  baryta  water,  it  is 
completely  converted  into  ordinary  dextrorotatory  pulegone. 

According  to  the  authors,  the  isopulegone  obtained  by  Tiemann  and 
Schmidt’s  method  yields  a  semicarbazone  melting  at  183°  and  an 
oxime  melting  at  143°  \  they  therefore  term  it  isopulegone .  Accord¬ 
ing  to  recent  experiments  by  Tiemann,  a  mixture  of  the  a-  and 
/^-compounds  is  obtained  by  his  method  •  these  are  probably  the  two 

inactive  forms  of  the  constitution  CHMe<^Q^2#  CMeICH2, 

whereas  pulegone  is  CHMe<^Q^2.  ^^^>CICMe2.  J.  J.  S. 

Camphenylone.  By  Edmond  E.  Blaise  and  G.  Blanc  ( Compt . 
rend.,  1899,  129,  886 — 889.  Compare  Abstr.,  1899,  i,  627,  629,  820). 
— If  Jagelki’s  formula  for  camphoceenic  acid,  and  Bredt’s  formula 
for  isolauronolic  acid  are  correct,  then  the  nitriles  of  these  two  acids 
on  reduction  should  give  one  and  the  same  amine.  This,  however,  is 
not  the  case,  as  the  following  results  show. 

Camphenylone  prepared  by  the  action  of  nitric  acid  vapours  on 
camphene  at  0°,  was  purified  by  converting  it  into  its  semicarbazone 
melting  at  224°,  which,  on  treatment  with  hydrochloric  acid,  gives 
pure  camphenylone,  melting  at  37°.  The  oxime  readily  sublimes  and 
melts  at  109 — 110°,  and  on  dehydration  with  acetyl  chloride,  gives 
camphoceenonitrile ,  boiling  at  220 — 230°,  and  an  iso-oxime  melting 
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at  165°.  Camphoceenonitrile,  on  redaction  with  sodium  and  absolute 
alcohol,  gives  an  unsaturated  base ,  which  boils  at  204 — 205°  and 
readily  takes  up  carbon  dioxide.  The  hydrochloride  of  this  base  is  a 
white  powder,  which  darkens  at  195°  and  decomposes  at  225°,  and 
when  treated  with  potassium  cyanate  gives  a  substituted  carbamide , 
C9Hi5-NH-CO-NH2,  crystallising  in  micaceous  plates,  which  melt  at 
118°  and  are  only  slightly  soluble  in  cold,  but  readily  in  hot,  benz¬ 
ene.  The  oxamide ,  prepared  by  the  action  of  ethyl  oxalate  on  the 
base,  forms  needles  which  melt  at  148°,  and  are  very  slightly  soluble 
in  alcohol ;  its  platinichloride  is  a  yellow  powder  insoluble  in  alcohol 
and  in  water.  From  the  mother  liquor  of  the  hydrochloride  of  the 
above  unsaturated  base,  the  hydrochloride  of  an  isomeric  base  was 
isolated  ;  this  boils  at  195°,  its  hydrochloride  melts  at  175  — 176°,  the 
oxamide  and  substituted  carbamide  at  106 — 107°,  and  the  picrate  at 
178°. 

The  authors  conclude  that  the  trimethylcyclopentane  group  is  not 
present  in  camphenylone  and  its  derivatives.  H.  It.  Le  S. 

Ethereal  Oils.  By  Schimmel  and  Co.  ( Chem .  Centr .,  1899,  ii, 
879 — 881  ;  from  Geschd/tsberf  October,  1899). — There  are  two  kinds 
of  commercial  oil  of  eitronella,  differing  only  slightly  in  physical 
properties  and  chemical  composition.  The  ordinary  oil  “Lana  Batu  ” 
contains  less  geraniol  and  citronellal  than  the  better  oil  “Maha 
pangiri,”  which  is  richer  in  compounds  capable  of  forming  acetyl 
derivatives.  A  sample  of  the  former  oil  having  a  sp.  gr.  0*908  at  15°, 
rotatory  power  —  9°36',  and  containing  61*1  per  cent,  of  geraniol  and 
citronellal,  was  found  not  only  to  contain  campheae,  dipentene,  and 
limonene,  but  also  two  sesquiterpenes  ;  the  one  boils  and  decomposes 
at  260 — 270°  under  the  ordinary  pressure,  and  at  157°  under  15  mm. 
pressure,  has  sp.  gr.  0*8643  at  15°,  rotatory  power  +  1°28',  and  re¬ 
fractive  index  1*51849  at  15°,  whilst  the  other  boils  at  272 — 275° 
under  the  ordinary  pressure,  at  170 — 172°  under  16  mm.  pressure, 
has  sp.  gr.  0*912  at  15°,  and  rotatory  power  +5°50\  The  former 
terpene  resinifies  very  easily,  and  this  property  explains  the  fact  that, 
whilst  many  oils  form  clear  solutions  when  dissolved  in  small  quanti¬ 
ties  of  80  per  cent,  alcohol,  they  give  turbid  solutions  when  treated 
with  four  or  more  parts  of  the  same  alcohol. 

The  oil  of  eitronella  contained  traces  of  linalool,  about  1  per  cent, 
of  borneol  and  methyleugenol. 

Another  sample  of  eitronella  oil  contained  33  per  cent,  of  geraniol, 
28  of  citronellal,  and  8  of  methyleugenol. 

The  aqueous  distillate  obtained  from  oil  of  cumin  contains 
methyl  alcohol  and  furfuraldehyde.  The  yellowish  colour  of  the 
former  appears  to  depend  on  the  presence  of  diacetyl ;  this  is  also  the 
case  with  the  methyl  alcohol  obtained  from  oil  of  cloves.  The  aqueous 
distillate  of  musk  oil  also  contains  furfuraldehyde. 

About  9  per  cent,  of  damascenine  was  extracted  from  nigella  oil  by 
shaking  with  tartaric  acid  and  decomposing  the  tartrate  with  sodium 
carbonate ;  this  compound  has  a  blue  fluorescence,  solidifies  in  the 
cold,  boils  at  117°  under  10  mm.  pressure,  and  has  a  saponification 
number  277*4.  From  the  alkaline  liquid  left  after  decomposing  the 
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tartrate,  a  fluorescent  acid,  probably  an  amido-acid,  was  isolated  ;  it 
crystallises  from  ether  in  prisms,  is  easily  soluble  in  water,  and  forms 
a  slightly  soluble  platinichloride.  The  presence  of  mefchoxy-groups 
in  damascenine  was  confirmed. 

Mustard  oil  always  contains  carbon  disulphide,  hence  the  determina¬ 
tions  of  sulphur  do  not  exactly  correspond  with  the  amount  of  allyl- 
thiocarbimide  present. 

The  fresh  flowering  plants  and  the  roots  of  Viola  tricolor ,  when 
distilled,  yield  0*00859  per  cent,  of  an  ethereal  oil,  which  consists 
mainly  of  methyl  salicylate.  E.  W.  W. 

Rhamninase  and  Xanthorhamnin.  By  Charles  Tanret  and 
Georges  Tanret  {Bull.  Soc.  Chirn .,  1899,  [Hi],  21,  1073 — 1075 
Compare  this  vol.,  i,  78). — -Rhamninase  is  precipitated  by  alcohol 
from  the  cold  water  extract  of  the  fruit  of  Rhamnus  infecloria  as  a 
pasty  mass  containing  28 — 50  per  cent,  of  solid  matter ;  it  is  very 
soluble  in  water,  and  its  activity  does  not  diminish  appreciably  on 
keeping.  The  dry  substance  contains  mineral  salts  (l7  per  cent.), 
substances  coagulated  by  heat  (53  per  cent.),  and  galactan.  A  tem¬ 
perature  of  70°  is  most  favourable  to  the  action  of  the  enzyme,  which 
is  destroyed  at  85°. 

When  xanthorhamnin  is  heated  with  water  at  50°,  a  pale  yellow, 
crystalline  precipitate  is  gradually  formed,  quite  different  from  that 
produced  by  the  action  of  rhamninase.  This  substance  is  a  new 
glucoside,  which  has  a  composition  very  similar  to  that  of  xantho¬ 
rhamnin,  but  differs  from  it  in  not  being  acted  on  by  rhamninase  and  in 
yielding  a  larger  proportion  of  rhamnose  on  hydrolysis.  The  solution, 
from  which  the  insoluble  glucoside  has  been  deposited,  contains  a  sub¬ 
stance,  xanthorhamnein,  which  differs  from  xanthorhamnin  in  being 
more  soluble  and  in  having  a  higher  rotatory  power  ([a]D  +5° 
instead  of  +30,75).  Schiitzenberger’s  observations  on  the  existence 
of  two  modifications  of  xanthorhamnin  are  thus  confirmed. 

X.  L. 

Rhubarb  and  its  Active  Constituents.  By  Alexander 
Tschirch  {Arch.  Pharm .,  1899,  237,  632 — -637). — —It  is  pointed  out 
that  Hesse  (this  vol.,  i,  40)  is  incorrectly  informed  as  to  the  species  of 
rhubarb  cultivated  in  England  for  pharmaceutical  purposes  ;  also  that 
chrysophanic  acid  has  lately  been  shown  to  have  a  purgative  action, 
although  to  a  less  degree  than  alochrysin,  and  still  less  than  emodin. 

C.  E.  B. 

Colouring  Matter  of  Digitalis.  By  L.  Alphonse  Adrian  and 
Auguste  Trillat  {Gompt.  rend.,  1899,  129,  889 — 890). — The  sub¬ 
stance  C16H1204  was  isolated  from  Digitalis  lutea  by  a  process 
analogous  to  that  employed  for  the  extraction  of  the  yellow  colouring 
matter  from  Artemisia  absinthium  (Abstr.,  1899,  i,  301).  It  crystal¬ 
lises  in  beautiful,  yellow  needles,  melts  at  217 — 218°,  and  dis¬ 
solves  in  ethyl  alcohol,  chloroform,  or  amyl  alcohol  ;  in  alkalis,  it  is 
soluble,  forming  solutions  of  a  beautiful  red  colour.  Hydrochloric  acid  is 
without  action  on  it,  and  it  does  not  form  a  compound  with  phenyl- 
hydrazine,  neither  does  it  give  a  reducing  sugar.  When  treated  with 
hydrochloric  acid  or  potash,  neither  catechol  nor  phloroglucinol  is 
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produced,  which  shows  that  the  substance  is  not  identical  with  the 
digitoflavone  of  Fleischer.  H.  R.  Le  S. 

Active  Constituents  of  the  Wallflower.  By  Moritz  Reeb 
( Chem .  Centr.,  1899,  ii,  917 — 918  ;  from  Arch.  exp.  Path.  Pharm .,  43, 
130 — 148.  Compare  Abstr.,  1899,  i,  378). — The  physiological  action 
of  cheiranthin  resembles  that  of  the  digitalis  compounds. 

Cheirinine,  C18H3501^N3j  obtained  from  the  alcoholic  extract  of  the 
seeds  of  the  wallflower,  crystallises  in  small*  colourless  needles,  melts 
at  73 — 74°,  and  is  soluble  in  warm  water,  alcohol,  ether,  chloroform, 
or  ethyl  acetate.  The  aqueous  solution  is  neutral  and  gives  precipi¬ 
tates  with  the  ordinary  alkaloidal  reagents.  The  physiological  action 
of  cheirinine  resembles  that  of  quinine. 

The  seeds  also  contain  choline.  E.  W.  W. 

Alkaloids  of  the  Seeds  of  Lupinus  Angustifolius  and  of 
Lupinus  Perennis,  var.  Polyphyllus.  By  Jurgen  C allsen  (Arch. 
Pharm.,  1899,  237,  566 — 595.  Compare  Siebert,  Soldaini,  Davis, 
Berend,  and  Gerhard,  Abstr.,  1892,  223;  1893,  i,  739  ;  1896,  i,  193; 
1897,  i,  174,  645,  646). — No  other  alkaloid,  in  addition  to  d-lupan- 
ine,  could  be  isolated  from  the  seeds  of  blue  and  of  perennial  lupins  ; 
the  yield  of  alkaloid  is  seven  times  as  great  in  the  case  of  the  latter 
plant. 

No  new  product,  but  only  unchanged  lupanine,  could  be  isolated 
when  lupanine  was  boiled  with  acetyl  chloride,  heated  with  fuming 
hydrochloric  acid  at  150 — 180°,  heated  with  potassium  permanganate 
and  dilute  sulphuric  acid  on  the  water-bath,  allowed  to  remain  with 
hydrogen  peroxide  at  the  ordinary  temperature  and  in  the  dark, 
heated  on  the  water-bath  with  water  and  yellow  mercuric  oxide,  or 
with  10  per  cent,  nitric  acid,  treated  in  cold  alcoholic  solution  with 
metallic  sodium,  heated  at  200°  with  acetic  anhydride  or  with  dilute 
sulphuric  acid,  or  on  the  water-bath  with  concentrated  sulphuric  acid, 
or  at  150°  with  fuming  hydriodic  acid  and  amorphous  phosphorus. 

From  the  product  of  the  action  of  bromine  on  lupanine  hydrochlor¬ 
ide  in  alcoholic  solution,  no  alkaloid  could  be  isolated  (except  un¬ 
changed  lupanine)  other  than  C8H15ON  (Davis  ;  Soldaini,  C8H13ON, 
loc.  cit.).  The  platinichloride ,  (08H150N)2,H2PtCl6  +  1|H20,  decom¬ 
posed  at  200° ;  the  base  is  a  tertiary  one,  for  it  does  not  unite  with 
phenylthiocarbimide,  and  it  forms  a  methiodide,  the  platinichloride , 
corresponding  with  which,  2(C8H15ONMe)2PtCl6  -f-  6H20,  decomposes 
just  above  200°.  C.  F.  B. 

r 

Alkaloids  from  the  Salamander.  By  Edwin  S.  Faust  (Chem. 
Centr.,  1899,  ii,  718 — 719  ;  from  Arch.  exp.  Path.  Pharm.,  43,  83 — 92. 
Compare  Abstr.,  1899,  i,  380). — Samandarine  sulphate, 

(C26H40ON2)2,H2SO4, 

which  has  been  prepared  in  large  quantities,  crystallises  either  in 
small,  anhydrous  needles,  usually  arranged  in  small  tufts  or  star-shaped 
groups,  or  occasionally  in  large,  hydrated  needles.  It  has  a  specific 
rotatory  power  [a]D  —53*69°,  and  gives  a  blue  coloration  when 
boiled  with  concentrated  hydrochloric  acid.  When  the  platinichloride 
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is  dried  over  sulphuric  acid,  it  loses  hydrogen  chloride,  and  forms  the 
compound  (C26H40ON2)2PtCl4.  Experiments  with  dogs  showed  that 
doses  of  0-0007 — 0*0009  gram  per  kilogram  of  body  weight  are  fatal, 
the  symptoms  of  samandarine  poisoning  being  very  similar  to  those 
of  rabies. 

The  fire  salamanders  also  contain  another  alkaloid,  samandafidine , 
which  appears  to  be  present  in  larger  quantities  than  samandarine. 
The  sulphate ,  (O20H31ON2)2SO4,  crystallises  in  rhombic  plates,  is  very 
slightly  soluble  in  water  or  alcohol,  is  optically  inactive,  and  has  the 
same  pharmacological  action  as  samandarine  sulphate,  but  to  a  less 
degree.  When  boiled  with  hydrochloric  acid,  it  behaves  like  saman¬ 
darine,  and  on  distillation  with  zinc  dust  yields  isoquinoliue. 

E.  W.  W. 

Behaviour  of  Iodoform  and  Chloroform  with  Strychnine 
By  Perry  F.  Trowbridge  {Arch.  Pharm .,  1899,  237,  622 — 625). — The 
compound  3C21H2202K2,CHI3  (Lextreit,  Abstr.,  1881,  748)  is  formed 
even  when  1  mol.  of  iodoform  is  allowed  to  react  with  1  mol.  of 
strychnine  ;  the  two  substances  were  allowed  to  remain  together  in 
chloroform  solution  at  the  ordinary  temperature  for  a  day,  and  the 
compound  then  precipitated  with  ether.  When  it  is  boiled  with 
alcohol,  another  compound,  2C21H2202N2,CHI3,  is  obtained ;  this  is 
also  a  reddish-brown,  crystalline  powder,  which  decomposes  and  melts 
at  about  220°. 

When  a  chloroform  solution  of  strychnine  is  subjected  to  prolonged 
heating  at  150°,  a  crystalline  compound,  C21H2202N2,HC1,CHC13,  is 
obtained  ;  this  loses  its  chloroform  partly  at  the  ordinary  tempera¬ 
ture  and  entirely  at  100°.  C.  F.  B. 

Action  of  Methylene  Iodide  on  Strychnine.  By  Perry  F. 
Trowbridge  {Arch.  Pharm.,  1899,  237,  617 — 622). — When  strychnine 
and  methylene  iodide  are  heated  together  in  methyl  alcoholic  solution, 
or  allowed  to  remain  in  chloroform  solution  at  the  ordinary  tempera¬ 
ture,  a  white,  crystalline  compound,  CH2I*C21H2202N2I,  is  obtained  ; 
this  melts  at  212°,  and  readily  exchanges  one  of  its  iodine  atoms  for 
chlorine,  &c.  The  corresponding  chloride ,  CH2I*C21H2202N2C1,  auri- 
chloride ,  platinichloride ,  mercurichlorides , 

and  with  l^HgCl2,  bromide ,  hydrogen  sulphate ,  hydrogen  chromate ,  and 
nitrate  were  prepared  and  analysed.  C.  F.  B. 

Action  of  Iodine  on  Piperidine,  Tetrahydroquinoline,  and 
Tetrahydroisoquinoline.  By  Ernst  Schmidt  {Arch.  Pharm.,  1899, 
237,  561 — 565). — When  tetrahydroquinoline  is  heated  with  iodine  and 
alcohol  in  a  closed  vessel  in  the  steam-bath,  it  is  oxidised  to  quinoline. 
Tetrahydroisoquinoline,  however,  yields  but  little  isoquinoline  under 
similar  circumstances,  and  piperidine  does  not  yield  pyridine. 

C.  F.  B. 

6-Aminoquinoline  and  its  Derivatives.  By  Chr.  A.  Knueppel 
( Annalen ,  1899,  310,  75 — 88.  Compare  Abstr.,  1896,  i,  391). — 
6-Aminoquinoline,  prepared  by  reducing  6-nitroquinoline  in  alcohol 
with  iron  borings,  yields  the  hydrochloride  in  golden-yellow  needles 
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melting  at  109°;  the  dihydrochloride  is  insoluble  in  hot  alcohol  and 
melts  at  250°. 

ThionylAS-aminoquinoline ,  C9NH6*N!SO,  crystallises  in  small,  yellow 
needles,  and  melts  at  64 — 65°;  it  is  gradually  decomposed  by  hot 
water,  yielding  sulphur  dioxide ;  b-aminoquinolinethionamic  acid , 
C9NH6-NH*S02H,  melts  at  124°. 

§-Quinylur  ethane,  C9NH6*NH*C02Et,  crystallises  from  hot  alcohol 
in  biownish  plates,  and  melts  at  168°;  the  hydrochloride  forms  white 
needles. 

Q-Acetylaminoquinoline ,  C9NHG*NHAc,  crystallises  from  hot  water 
in  white  needles  melting  at  138°,  and  the  hydrochloride  also  forms 
needles  ;  the  salicylate ,  tartrate ,  and  methiodide  melt  at  140°,  226°,  and 
268°  respectively. 

6-jBenzoylaminoquinoline,  C9NH6*NHBz,  crystallises  in  yellowish 
needles  and  melts  at  169°;  the  sulphate ,  hydrochloride ,  and  nitrate  are 
well  crystallised  substances. 

6-Quinolinehydrazine,  C9NH6*NH*NH2,  has  not  been  obtained  in 
crystalline  form,  but  derivatives  are  easily  obtained.  The  henzylidene 
compound  separates  from  water  in  long,  reddish-yellow  needles,  and 
from  alcohol  in  deep  red  cubes  melting  at  203° ;  the  semicarbazide 
derivative  melts  at  234°,  and  the  pyruvic  hydrazone  crystallises  in 
orange-red  needles  melting  at  201°. 

6- Azoquinoline ,  N2(C9NH6)2,  a  bye-product  in  the  preparation  of 
6-aminoquinoline,  crystallises  in  lustrous,  orange  red  needles  and  melts 
at  248°.  6-Azoxy diquinoline ,  C1SH10ON4,  prepared  by  heating  6-nitro- 
quinoline  with  sodium  methoxide  in  methyl  alcohol,  crystallises  from 
alcohol  in  dark  violet  needles  and  does  not  melt  below  280°  ;  the  solu¬ 
tion  in  sodium  hydroxide  is  deep  green.  6- Azodiquinoline ,  C18H10N4, 
obtained  when  the  foregoing  substance  is  distilled  with  iron  borings  in 
an  atmosphere  of  hydrogen,  crystallises  from  xylene  in  yellow  needles, 
infusible  below  280°. 

Dimethylaminobenzene-b-azoquinoline ,  C9NH6*NIN"C6H4*NMe2,  pre¬ 
pared  from  diazotised  6-aminoquinoline  and  dimethylaniline,  crystal¬ 
lises  from  alcohol  in  lustrous,  steel-blue  needles,  j Benzene-6-diazo- 
aminoquinoline ,  CQNHg’NH'NINPh,  formed  on  adding  diazobenzene 
chloride  to  aminoquinoline,  crystallises  in  long,  orange-yellow  needles, 
melting  at  142;  the  hydrochloride  is  crystalline,  and  the  methiodide 
melts  at  220°.  M.  O.  F. 

4-Hydroxycarbostyril  from  Anthranilic  Acid.  By  Hugo 
Erdmann  (Ber.,  1899,  32,  3570 — 3573.  Compare  Baeyer  and  Bloem, 
Abstr.,  1883,  196,  and  Camps,  this  vol.,  i,  115). — 4-Hydroxycarbo¬ 
styril  is  obtained  when  methyl  anthranilate  (Abstr.,  1899,  i,  621)  is 
heated  on  the  water-bath  with  ethyl  acetate  and  metallic  sodium  for 
some  three  hours.  The  product  is  treated  with  ice-cold  acetic  acid 
and  then  shaken  with  water  and  ether,  when  the  carbostyril  begins  to 
separate.  The  ethereal  filtrate  contains  methyl  diacetylanthranilate , 
NAc2*C6H4*C02Me,  together  with  more  hydroxycarbostyril.  This 
diacetyl  derivative  crystallises  in  glistening  prisms  melting  at  180°, 
has  a  burning  taste,  dissolves  in  boiling  alkalis,  and  is  decomposed 
by  dilute  mineral  acids. 
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Acetylanthranilic  acid  melts  at  185°,  and  its  methyl  ester  at  101° ; 
acetylsalicylic  acid  melts  at  132°,  and  its  methyl  and  phenyl  esters  at 
49°  and  98°  respectively.  J.  J.  S. 

Action  of  Aldehydes  on  Quinoline  Derivatives  containing 
a  Methyl  or  Methylene  Group  in  Position  2  or  4.  By 
Wilhelm  Koenigs  (Ber.y  1899,  32,  3599 — 3613). — When  benzalde- 
hyde  is  heated  with  quinaldine  (2  mols.)  in  presence  of  zinc  chloride 
at  150 — 160°,  a  small  quantity  of  benzylidenequinaldine  (Doebner 
and  von  Miller,  Abstr.,  1885, 1080)  is  formed  together  with  a  larger  pro¬ 
portion  of  benzylidenediquinaldine ,  CHPh(CH2'0QNH6)2,  the  hydro¬ 
chloride  of  which  crystallises  from  absolute  alcohol  containing  hydro¬ 
chloric  acid  in  beautiful, colourless  plates*;  the  nitrate  and  sulphate  form 
colourless  crystals,  whilst  the  platinichloride ,  with  3H20,  consists  of 
yellow  prisms  and  melts  and  decomposes  at  240°.  The  base  is  a  colourless, 
soft  resin  and  cannot  be  obtained  crystalline.  When  heated  with  benz- 
aldehyde  in  presence  of  zinc  chloride  for  7 — 8  hours  at  160 — 170°,  it 
yields  a  large  quantity  of  resin,  together  with  a  small  amount 
of  benzylidenequinaldine,  the  expected  tetramethylene  derivative, 

C9NH6-CH<gg|j|>CH-C9NH6,  apparently  not  being  formed. 

Benzylidenedilepidine ,  prepared  in  the  same  manner  as  the  corre¬ 
sponding  quinaldine  derivative,  crystallises  from  alcohol  in  colourless 
prisms  and  melts  and  decomposes  indefinitely  between  110°  and  127°  ; 
the  hydrochloride ,  with  2H20,  crystallises  in  concentric  aggregates 
of  needles,  whilst  the  platinichloride ,  with  6H20,  forms  a  flocculent 
mass  of  yellow  needles. 

Benzylmethylollepidine ,  C9NH6,CH(CH2Ph)*CH2*OH,  prepared  by 
heating  benzyllepidine  with  40  per  cent,  aqueous  formaldehyde  in  a 
sealed  tube  for  45  hours  at  100°,  crystallises  from  benzene  in  colour¬ 
less,  pointed  prisms,  and  melts  at  150°;  the  platinichloride  forms  a 
yellowish,  crystalline  mass  of  leaflets.  The  base  is  not  further  acted 
on  by  heating  with  formaldehyde  for  9  hours  at  140°,  and  is  not 
changed  by  similar  treatment  with  benzaldehyde  for  10  hours  at 
180 — 200°. 

When  benzylquinaldine  is  heated  with  40  per  cent,  aqueous  form¬ 
aldehyde  for  38  hours,  benzylmethylolquinaldine , 

C9KH6-CH(CH2Ph)*CH2-OH, 

crystallising  from  ether  in  prisms  or  plates  and  melting  at  113 — 114°, 
is  formed  together  with  benzyldimethylolquinaldine , 

C9Kn6-C(GH2-OH)2-GH2Ph, 

which  crystallises  from  alcohol  in  colourless  prisms,  melts  at  141 — 142°, 
and  yields  a  crystalline  hydrochloride  which  sinters  at  185°  and  meltsand 
decomposes  at  190°;  the  bases  were  separated  by  means  of  their  oxalates . 
Chloral  condenses  with  benzylquinaldine  in  the  same  manner  as 
formaldehyde,  a  crystalline  compound  melting  at  173°  being  obtained. 
An  attempt  to  obtain  benzylquinaldine  by  the  interaction  of  benzyl 
alcohol  with  quinaldine  gave  no  result.  Benzylidenequinaldine  does' 
not  react  with  formaldehyde. 

*  The  original  gives  156a  and  also  218°  as  the  melting  point  of  benzylidene 
diquinaldine  hydrochloride. 
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Since  lepidine  combines  with  only  two  mols.  of  formaldehyde,  whereas 
quinaldine  combines  with  three  (Abstr.,  1898,  i,  74  and  389),  and 
benzyllepidine  with  one,  although  benzylquinaldine  unites  with  two, 
it  would  appear  that  the  benzene  nucleus  in  the  ortho-position  to  the 
methyl  radicle  of  lepidine  exercises  a  stereochemical,  inhibiting  effect ; 
this  hypothesis  is,  however,  weakened  by  the  fact  that  5-methyl- 
acridine,  which  contains  two  benzene  nuclei  adjacent  to  the  active 
methyl  radicle,  condenses  with  2  mols.  of  formaldehyde  but  5-ethyl- 
acridine,  in  which  one  of  the  active  hydrogen  atoms  is  replaced 
by  a  methyl  radicle  with  only  one  ;  acridine  itself  does  not  react  with 


formaldehyde,  yet  3-methyl-2-ethylquinoline  condenses  with  one  mol. 
of  formaldehyde,  and  thus  behaves  like  benzyllepidine. 


Methylol-5-methylacridine  (5-hydroxyethylacridine), 


the  principal  product  obtained  on  heating  5-methylacridine  with 


dilute  alcoholic  formaldehyde,  is  a  yellow,  amorphous  substance, 
which  melts  at  115 — ‘125°  and  yields  a  hydrochloride  crystallising  in 
yellow  needles  ;  with  it  there  is  formed  a  small  quantity  of  dimethylol- 


b-methylacridine ,  C16H1502N,  which  crystallises  from  alcohol  in 
sulphur-yellow  needles  and  melts  at  194°.  Methylol-5-ethylacridine , 


nTT^?(CHMe'CH2,0HK 
^ - 


obtained  similarly  from  5 -ethyl- 


acridine,  separates  from  ethyl  acetate  in  stout,  yellow,  lustrous 


crystals  and  melts  at  183°  ;  the  aurichloride  forms  yellow  crystals,  and 
the  platinichloride  orange-yellow  needles  which  melt  and  decompose 


at  225°. 


Although  cinchonine  and  conchinine  do  not  interact  with  form¬ 
aldehyde  at  130 — 140°,  the  corresponding  deoxy-bases  condense  with 
1  mol.  of  the  aldehyde  at  100°  •  it  thus  appears  that  the  alkaloids 
contain  the  lepidine  complex  C9NH6,CH(OH),C*,  and  the  deoxy- 
bases  the  group  C9NH6*  CH2*C\  The  platinichloride, 

p21^26^2^2’H2T>tCl6  +  2H20, 

of  methyloldeoxy conchinine  darkens  at  215°,  but  does  not  melt  at  270°  ; 
the  base  is  amorphous,  and  the  other  salts,  with  the  exception  of 
the  pier  ate,  are  similar  in  nature.  Methyloldeoxy  cinchonine,  and  its 
platinichloride ,  C20H24ON,H2PtCl6  +  2HsO,  resemble  the  corresponding 
cinchonine  derivatives. 


Papaverine  interacts  with  formaldehyde  at  100°,  with  elimination 
of  1H20,  to  form  methylenepapaverine ,  C21H2104!Nr,  which  crystallises 
from  alcohol,  on  adding  ether,  in  colourless  aggregates  of  needles,  melts 
at  155 — 156°,  and  yields  a  yellow,  crystalline  platinichloride  melting 
and  decomposing  between  150°  and  180°;  the  hydrochloride  sinters  at 
105°,  melts  at  110°,  and  decomposes  at  130 — 140°;  the  hydrobromide 
melts  at  110°  and  decomposes  at  120°,  whilst  the  picrate  sinters  at 
100°  and  melts  at  115°.  W.  A.  D. 


Amino- derivatives  of  a-Phenylbenzothiazole.  By  Otto  Kym 
(Her.,  1899,  32,  3532 — 3538.  Compare  Abstr.,  1899,  i,  647  and  943). 
— Dinitrophenyl  thiobenzoate ,  C6H3(N02)2*S*C0Ph  [S:N02:N02  = 
1:2:4],  can  be  prepared  by  the  Schotten-Baumann  method  from  dinitro- 
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phenyl  mercaptan  and  benzoyl  chloride,  but  more  readily  by  mixing 
alcoholic  solutions  of  chlorodinitrobenzene  and  potassium  thiobenzoate  ; 
it  crystallises  from  dilute  acetone  in  long,  glistening,  yellow  needles,  melts 
at  111 — 112°,  and  is  readily  hydrolysed  to  dinitrophenyl  mercaptan 
and  benzoic  acid ;  tetranitrodiphenyl  sulphide  is  also  produced,  especi¬ 
ally  when  the  alcoholic  solutions  are  heated.  1-Phenyl -k-amino- 

S 

benzothiazole ,  NH^CgHg^^^CPh,  prepared  by  reducing  the  pre¬ 
ceding  compound  by  ISTietzki’s  method  (Abstr.,  1897,  i,  277),  melts 
at  201 — 202°,  forms  yellowish-green  crystals,  and  gives  yellow  solu¬ 
tions  with  a  greenish  fluorescence,  but  forms  a  white,  sparingly  soluble 
sulphate.  The  acetyl  derivative  crystallises  from  dilute  alcohol  in 
glistening,  white  needles,  melts  at  192 — 193°,  and  shows  a  slight  violet 
fluorescence  in  solution. 

p -Nitrothiobenzoic  acid ,  N02,C6H4*C0*SH,  crystallises  from  dilute 
hydrochloric  acid  in  long,  slender,  yellowish-white  needles  and  melts  at 
90 — 95° ;  the  disulphide  crystallises  from  dilute  acetone  in  large,  glisten¬ 
ing,  yellowish-white  leaflets,  melts  at  182 — 183°,  and  is  reconverted  into 
dinitrothiobenzoic  acid  by  warming  with  alcoholic  potash  ;  the  dinitro¬ 
phenyl  ester  crystallises  from  acetone  or  acetic  acid  in  glistening,  yellowish- 
white  flakes,  melts  at  139 — 140°,  and  is  hydrolysed  by  aqueous  potash 
to  dinitrophenylmercaptan  and  p-nitrobenzoic  acid.  l-ip-Aminophenyl- 

i-aminobenzothiazole ,  !SrH2,C6H3<^-^^,C*Cr>H4*NH2,  prepared  by  re¬ 
ducing  the  trinitro-ester,  crystallises  from  dilute  acetone  or  alcohol  in 
long,  yellow,  glistening  needles,  melts  at  237 — -238°,  and  closely 
resembles  the  corresponding  oxazole,  but  does  not  form  an  insoluble 
hydrochloride,  and  shows  a  yellowish-green  fluorescence  in  solution  ; 
the  acetyl  derivative  crystallises  from  dilute  alcohol  in  reddish-white, 
glistening  needles,  melts  at  272 — 273°,  and  shows  an  intense  reddish- 
violet  fluorescence  in  solution.  T.  M.  L. 

Methyl-o-anisidine,  Methyl-o-aminophenol  and  their  Oxida¬ 
tion  Products  (6  Methylphenoxazine-2 : 3  quinone).  By  Emil 
Diepolder  (Ber.,  1899,  32,  3514 — 3528). — When  o-nitroanisole  is 
reduced  with  tin  and  hydrochloric  acid,  a  mixture  of  o-anisidine  and 
chloroanisidine  [OMe  :  NH2  :  01  =  1  :  2  : 5]  is  produced  (Herold,  Abstr., 
1882,  1287  ;  Reverdin  and  Eckard,  this  vol.,  i,  28),  which  is  best  sepa¬ 
rated  by  conversion  into  the  formyl  derivatives.  Formyl -o-anisidine 
crystallises  from  dilute  alcohol  in  long,  colourless  needles,  melts  at  83*5°, 
and  dissolves  in  hot  water  and  organic  solvents.  b-Chloro-2 -formyl - 
aminoanisole  crystallises  from  alcohol  in  thin,  colourless  tablets,  melts 
at  177 — 178°,  is  less  soluble  than  the  preceding  compound,  and  is 
hydrolysed  by  boiling  sodium  hydroxide  solution.  Methyl-o-anisidiney 
prepared  by  methylating  formyl-o-anisidine,  boils  at  141 — 143°  under 
46 — 47  mm.  pressure,  and  solidifies  to  long  prisms  which  melt  at 
33—33-5°. 

Benzenesulphon-o-anisidine  crystallises  from  alcohol  and  from  hot 
water,  and  melts  at  89°  ;  the  sodium  derivative  is  readily  soluble  in 
water,  but  is  precipitated  in  white  needles  by  strong  sodium  hydroxide. 
Benzenesulphonmethyl-o-anisidine  crystallises  from  a  mixture  of  ether 


192 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


and  light  petroleum  in  well  formed  tablets  and  prisms,  and  melts 
at  60°. 

o-MethoxypheDylglycine,  when  purified,  melts  at  15  3°,  and  crystallises 
in  white,  flat  needles  (compare  Yater,  Abstr.,  1884,  1144). 

Methyl-o-nitrosoaminophenol ,  OH’C6H4*NMe*NO,  crystallises  from 
dilute  alcohol  in  needles,  darkens  at  100°,  and  decomposes  at  121°, 
dissolves  readily  in  hot  water  and  dilute  sodium  hydroxide  solution, 
and  gives  Liebermann’s  reaction,  but  could  not  be  converted  into  a 
paranitroso-com  pound . 


7  .  .  x> — c:ch-co 

5-Methylplienoxazine-Z  :3-quinone,  <^6^4<^jy[e.(jQH.0Q,  prepared 

by  oxidising  methyl-o-aminophenol  with  potassium  ferricyanide,  melts 
with  decomposition  at  212 — 213°,  separates  from  chloroform  in 
dark-red  crystals  with  a  green  shimmer,  and  gives  a  greenish-blue 
coloration  with  stannous  chloride  ;  its  constitution  is  established  by 
hydrolysis  with  sodium  hydroxide  to  methyl-o-aminophenol  and  a 
dihydroxy-o-quinone,  which  passes  into  Nietzki  and  Schmidt's  jo-dihy- 
droxy-p-quinone  ;  when  the  latter  is  condensed  with  methyl-o-amino¬ 
phenol,  a  small  amount  of  the  phenoxazinequinone  appears  to  be 
reproduced. 

5-Methylphenoxazine-2  :  3-quinonemonoxime  is  a  reddish-brown,  micro¬ 
crystalline  powder  which  dissolves  in  dilute  sodium  hydroxide  solution, 
but  is  hydrolysed  by  heating  with  mineral  acids,*  it  darkens  at  185° 
and  melts,  with  decomposition,  at  200 — 201° ;  the  dioxime  could  not  be 
isolated  in  a  pure  state.  With  o-aminophenol,  the  quinone  gives 
Seidel's  triphenodioxazine  (Abstr.,  1890,  490).  With  o-phenylene- 
diamine,  it  gives  N-methyltriphenazinoxazine , 

c6«4<;?">c6h2<Kc6h4) 


NMe' 


■N- 


or,  possibly,  C6H4<C^9^^CGH2<^^^>O0H4,  which  crystallises  from 


n- 


'NMe 


N- 


a  mixture  of  benzene  and  absolute  alcohol  in  orange-yellow  needles, 
melts  at  250°,  sublimes  with  partial  decomposition  at  higher  tem¬ 
peratures,  dissolves  in  organic  solvents,  giving  yellow,  fluorescent 
solutions,  and  in  sulphuric  acid  with  a  blue  coloration.  With  o-amino- 
diphenylamine  and  hydrochloric  acid,  the  quinone  gives  N -methyltriphen- 


oxcizinephenylazonium  chloride ,  CfiH4<C^9/T^>C6H 2  < 


JST- 


6^4  N'Xile/  "  6-2'^NPhCl->06H4> 


or  C6H4<^^Q^^>C(.H2<^^pijCj>C6II4  (compare  Witt,  Abstr.,  1887, 

729),  which  separates  in  small,  bronzy  needles  and  dissolves  in  water 
or  alcohol  to  violet-blue  solutions ;  the  azonium  base  dissolves  in 
benzene  to  a  reddish,  fluorescent  solution  ;  the  platinichloride  is  a 
blue,  microcrystalline  precipitate  soluble  in  hot  water.  T.  M.  L. 


Action  of  Nitrous  Acid  on  the  Leuco-base,  C18H24N2.  By 
Auguste  Trillat  ( Compt .  rend.,  1899,  129,  1242 — 1243). — Unsym- 
metrical  tetramethyldiaminodiphenylethane  (Abstr.,  1899,  i,  615), 
when  treated  with  sodium  nitrite  in  cold  hydrochloric  acid  solution, 
yields  /?-nitrodimethylaniline.  A  similar  result  is  obtained  with  the 
leuco-bases  derived  from  methane.  G.  T.  M. 
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Constitution  of  Metallic  Salipyrines  (Metallic  Antipyrine- 
salicylates).  By  Edouard  Bourgeois  (Rec.  Trav.  Chim .,  1899,  18, 
451 — 456). — Objections  are  taken  to  Schuy  ten's  views  (this  vol., 
i,  57)  as  to  the  structure  of  metallic  salipyrines.  T.  H.  P. 

History  of  Diazonium  Salts.  By  Eugen  Bamberger  (. Ber ., 
1899,  32,  3633—3635.  Compare  Abstr.,  1899,  ii,  685  and  750).— 
A  reply  to  Hantzsch  (this  vol.,  i,  126).  The  diazonium  perbromide 
constitution,  NPhBr3ihT,  for  the  perbromides  of  diazonium  salts  was 
only  suggested  by  Hantzsch  after  the  ammonium  formula  for  the 
radicle  PhN2  had  been  substantiated.  The  solubility  of  the  diazonium 
carbonates  and  the  physico  chemical  evidence  as  to  the  nature  of  the 
ion  of  diazonium  salts,  merely  confirm  the  author's  views  on  the  am¬ 
monium  theory  of  the  constitution  of  these  compounds.  G.  T.  M. 


Action  of  Aromatic  Nitroso-derivatives  on  as- Alkyl  Aromatic 
Hydrazines.  By  Eugen  Bamberger  and  Armand  Stiegelmann  (Ber., 
1899,  32,  3554—3560.  Compare  Abstr.,  1896,  i,  222).— The  pro¬ 
duction  of  diazohydroxyaminobenzene,  NPhIN’NPIrOH,  from  nitroso- 
benzene  and  phenylhydrazine,  is  probably  preceded  by  the  direct 
addition  of  the  constituents  to  form  a  compound,  OH'NPh’NH’NHPh, 
which,  by  the  loss  of  two  atoms  of  hydrogen,  yields  diazohydroxy¬ 
aminobenzene.  This  conclusion  is  supported  by  the  behaviour  of 
nitrosobenzene  towards  unsymmetrical  phenylmethylhydrazine.  When 
the  two  are  brought  together,  the  chief  product  is  benzeneazomethyl- 


NPh 


aniline  oxide,  OINPhUST’NMePh  or  >  an(^  ^  probably 


formed  by  the  loss  of  two  atoms  of  hydrogen  from  the  direct  additive 
compound  OH*HPh*NH*NHPh.  A  secondary  product  formed  in  the 
same  reaction  is  diazomethylaminobenzene  (benzeneazomethylanilide), 
NPhllST’NMePh,  formed  by  the  elimination  of  water  from  the  addi¬ 
tive  compound.  Other  bye-products  are  also  formed,  mainly  by  the 
action  of  the  hydrogen  from  the  intermediate  additive  compound. 
The  azoamine  oxides,  as  a  group,  crystallise  readily  in  yellow-coloured 
crystals  which  are  very  stable.  They  differ  from  azoamines  (Abstr., 
1898,  i,  20)  in  that  they  give  no  coloration  with  naphthylamine 
acetate,  but  readily  give  Liebermann's  reaction.  When  reduced, 
they  yield  diazoamines,  primary  and  secondary  aromatic  amines,  azo-, 
azoxy-,  and  hydrazo-compounds,  hydrazine,  and  ammonia. 

Benzeneazomethylaniline  oxide  crystallises  in  glistening,  sulphur- 
yellow  needles  melting  at  72°,  and  is  readily  soluble  in  most  organic 
solvents  with  the  exception  of  light  petroleum.  When  reduced,  it 
yields  diazomethylaminobenzene,  aniline,  methylaniline,  ammonia,  and 
unsymmetrical  phenylmethylhydrazine. 

Benze/ieazodiplienylamine  oxide ,  0!NPh!N*NPh2,  obtained  together 
with  phenylhydroxylamine,  and  probably  diphenylamine,  by  the 
action  of  nitrosobenzene  on  unsymmetrical  diphenylhydrazine,  crystal¬ 
lises  in  sulphur-yellow  needles,  melts  at  128*5 — 129°,  and  is  soluble 
in  most  organic  solvents,  including  hot  light  petroleum. 

p-Bromobenzeneazometkylaniline  oxide ,  C6H4Br  •  NO  I N  *  N  MePh ,  crys¬ 
tallises  in  brass-yellow  plates  melting  at  77 — 78°,  aud  is  only  sparingly 
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soluble  in  cold  light  petroleum,  p -Bromobenzeneazodiphenylamine 
oxide  is  formed,  together  with  p-bromophenylhydroxylamine  and 
jp-dibromoazoxybenzene,  by  the  action  of  j»-bromonitrosobenzene  on  di- 
phenylhydrazine  ;  it  crystallises  in  golden-yellow  needles  melting  at 
119—120°.  J.  J.  S. 


Nitro-derivatives  of  Azo-,  Azoxy-,  and  Hydrazo-benzene.  By 
Alfred  Werner  and  Edmund  Stiasny  ( Ber .,  1899,  32,  3256 — 3282). 
— The  details  which  follow  show  that  nearly  all  the  results  obtained 
by  Janovsky  (Abstr.,  1886,  794)  on  nitrating  azobenzene  are  incorrect. 
The  so-called  jo-nitroazobenzene  melting  at  137°  (compare  Gerhardt  and 
Laurent,  Annalen ,  1850,  75,  73  ;  Klinger  and  Zuurdeeg,  Abstr.,  1890, 
761)  consists  in  reality  of  a  mixture  of  this  compound  with  j^-nitro- 
azoxybenzene  ;  in  the  nitration,  a  considerable  quantity  of  jo-dinitroazo- 
benzene  is  also  formed.  Janovsky’s  “  o-nitroazobenzene,”  melting  at 
127°,  consists  of  a  similar  mixture. 

The  results  obtained  by  Zinin  ( Annalen ,  1841,  38,  222)  on  nitrating 
azoxybenzene  are  confirmed;  the  compound  melting  at  88*5°,  obtained 
by  reducing  o-nitroazoxybenzene  with  alcoholic  ammonium  sulphide 

(Zinin,  loc.  cit .),  is  benzeneazonitrosobenzene ,  C6H4<^  i  ^>NPh,  which 

NO 

on  reduction  with  stannous  chloride  and  hydrochloric  acid  yields 


benzene-  ^-azimidobenzene, 


.N 


O0H4<^>NPh  (m.  p.  109°). 


4 : 4'-Dinitroazobenzene  melts  at  121 — 122°.  3  •.S'-Dinitroazobenz- 
ene,  prepared  by  reducing  3  : 3'-dinitroazoxy benzene  (m.  p.  146*5°, 
Klinger  and  Zuurdeeg,  loc.  cit.  ;  Lobry  de  Bruyn,  Abstr.,  1894,  i,  573) 
with  alcoholic  ammonium  sulphide,  crystallises  from  alcohol  in  reddish 
needles  and  melts  at  153° ;  the  red  oil  obtained  by  Janovsky  in  the 
nitration  of  azobenzene,  which  was  supposed  to  be  dimetanitroazo- 
benzene,  is  merely  a  mixture.  Janovsky’s  o  jo-dinitroazobenzene  is  also 
merely  the  impure  4  : 4'-dinitro-compound,  and  the  same  is  true  of  his 
m  jo-dinitroazobenzene  (m.  p.  205°),  obtained  by  acting  with  nitric  acid 
on  £>-nitroazobenzene-jp-sulphonic  acid  ;  the  u  dinitroazobenzene  ”  melt¬ 
ing  at  180°  is  in  reality  impure  4 : 4'-dinitroazoxybenzene  (infra). 
2  : 4-Dinitroazobenzene  can  be  prepared  from  the  synthetically  ob¬ 
tained  2  : 4-dinitrohydrazobenzene  as  stated  by  Willgerodt  and  Ferko 
(Abstr.,  1888,  829). 

4  :  4' -Dinitroazozy  benzene,  prepared  by  leaving  4  :  4'-dinitroazobenz- 
ene  in  contact  with  fuming  nitric  acid  for  half  an  hour,  crystallises 
from  benzene  in  stout,  sulphur-yellow  needles  and  melts  at  192°. 

All  five  of  Janovsky’s  so-called  trinitroazobenzenes  are  shown  to  be 
mixtures.  That  melting  at  1 1 2°  is  a  mixture  of  trinitroazoxybenzenes ; 
that  melting  at  170°,  obtained  by  nitrating  ^-nitroazobenzene,  consists 
of  a  mixture  of  o-  and  m-trinitroazoxybenzene  (Klinger  and  Zuurdeeg), 
whilst  if  the  nitration  is  more  carefully  regulated,  4  : 4'-dinitroazoxy- 
benzene  (m.  p.  185°)  is  principally  formed.  The  trinitroazobenzene  (m.  p. 
124°),  obtained  from  the  so-called  m-dinitroazobenzene,  is  a  mixture  of 
trinitroazoxybenzenes  ;  on  nitrating  4  :  J'-dinitroazobenzene,  either 
4  :  4'-dinitroazoxy benzene  (m.  p.  185°)  is  obtained,  or  2:4: 4'-trinitro- 
azoxy benzene  (m.  p.  135 — 136°,  Klinger  and  Zuurdeeg),  although 


ORGANIC  CHEMISTRY. 


195 


Janovsky  has  stated  that  under  these  conditions  a  trinitroazobenzene 
melting  at  160°  is  formed.  The  a  trinitroazobenzene  ’ 7  melting  at 
185°,  obtained  by  nitrating  4  : 4'-dinitroazobenzene  at  a  high  tempera¬ 
ture,  is  really  4  :  4'-dinitroazoxy  benzene. 

On  energetically  nitrating  azobenzene,  there  is  formed  in  addition 
to  2  :  4  :  2 '-trinitroazoxy benzene  (m.  p.  192°;  Klinger  and  Zuurdeeg, 
18T — 188°),  and  2:4;  3'-trinitroazoxybenzene  (m.  p.  178°),  a  large  pro¬ 
portion  of  2:4:  4 '-trinitroazoxy benzene  (m.  p.  135 — 136°). 

On  reduction  with  ammonium  sulphide,  4  :  4'-dinitroazobenzene  gives 
rise  to  4  :  4'-dinitrohydrazobenzene  (m.  p.  234°),  not  to  Janovsky’s  so- 
called  “  azonitrolic  ”  derivative  (compare  Lermontoff,  Abstr.,  1872, 
503) ;  as  this  substance  dissolves  in  alkalis  yielding  blue  salts,  Wiil- 
gerodt  has  assumed  (Abstr.,  1890, 1116)  it  to  be  an  “azhydroxy azo-com¬ 
pound/7  N02*C6H4*N.‘N*C6H4*NH(0H).'0.  Since,  however,  undoubted 
hydrazo-compounds  which  are  soluble  in  alkali  can  be  obtained  by 
the  interaction  of  phenylhydrazines  with  dinitrochlorobenzenes, 
Willgerodt’s  views  must  be  rejected.  The  solubility  or  non-solubility 
in  alkali  of  nitrohydrazo-compounds  appears,  indeed,  to  depend  on  the 
relative  position  of  the  nitro-groups ;  thus  2:4:  4'-trinitrohydrazo- 
benzene  (infra)  forms  intensely  blue  salts  with  alkalis,  whilst  the 
2:4: 2'-trinitro-compound  is  insoluble  in  alkalis,  although  a  blue 
coloration  is  produced  on  adding  these  to  an  acetone  solution  of  the 
compound  ;  2  :  4  :  3'-trinitrohydrazobenzene  fails  to  produce  a  coloration 
even  in  presence  of  acetone.  Moreover,  Willgerodt’s  views  as  to  the 
conversion  of  nitrohydrazo-compounds  into  aznitroso-compounds  by 
loss  of  water  are  incorrect ;  this  decomposition  is  only  possible  with 
compounds  which  contain  an  ortho-nitro-group,  and  even  with  these 
in  only  a  few  cases.  Thus  although  2  :  4-dinitrohydrazobenzene  in 
alcoholic  solution  is,  by  adding  a  drop  of  alkali,  converted  instan¬ 


taneously  into  the  compound  ^  ]]>OT?h,  with  2:4: 2'-, 

J  r  no2*c — ch:c*no 

2:4:3',  and  2:4: 4'-trinitrohydrazobenzenes  no  such  conversion  is 
possible. 

4  :  4'~Dinitrohydrazobenzene  melts  and  decomposes  at  234°  (compare 
Janovsky,  Willgerodt,  loc.  cit.),  and  is  readily  oxidised  to  the  corre¬ 
sponding  azo-compound.  2  :  4-Dinitrohydrazobenzene  (Willgerodt,  loc. 
cit.)  is  converted  by  fuming  nitric  acid  into  2:4:  4'-trinitroazoxybenzene 
(m.  p.  136°).  2  :  4: 'A'- Trinitrohy  dr  azobenzene,  prepared  by  the  inter¬ 

action  of  y>-nitrophenylhydrazine  with  l-chloro-2  :  4-dinitrobenzene, 
crystallises  best  from  nitrobenzene  in  reddish-yellow,  lustrous  needles, 
and  melts  at  212 — 213°;  it  is  readily  converted  by  mercuric  oxide  in 
alcoholic  or  acetone  solution  into  2:4: 4 ’  -trinitroazobenzene,  which 
crystallises  from  glacial  acetic  acid  in  red  needles,  melts  at  172°, 
and  by  oxidation  with  chromic  acid  is  converted  into  Klinger  and 
Zuurdeeg’s  trinitroazobenzene  melting  at  135 — 136°,  the  constitution 
of  which  is  thus  established.  2:4:  3 '-Trinitrohy  dr  azobenzene,  prepared 
from  m-nitrophenylhydrazine  and  1  :  chloro-2  :  4-dinitrobenzene,  on 
oxidation  with  mercuric  oxide,  yields  2:4:  3'- trinitroazobenzene  (m.  p. 
172°),  and  with  fuming  nitric  acid  gives  rise  to  2:4:  3'-trinitroazoxy- 
benzene  (m.  p.  178°,  Klinger  and  Zuurdeeg).  2:4:  2 ’ -Trinitrohydr  azo¬ 
benzene,  prepared  from  o-nitrophenylhydrazine  and  1  :  chloro-2  : 4-di- 
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nitrobenzene,  crystallises  from  glacial  acetic  acid  in  bright  yellow 
needles,  melts  at  220°,  and  is  identical  with  the  compound  obtained  by 
Klinger  and  Zuurdeeg  on  reducing  trinitroazoxy  benzene  (m.  p.  192c), 
which  the  latter  considered  to  be  the  corresponding  azo-compound ; 
2:4: 2 ' -trinitroazobenzene,  prepared  by  its  oxidation,  and  also  by 
reducing  the  corresponding  azoxy-compound  with  ammonium  sulphide, 
crystallises  from  alcohol  in  reddish  needles  and  melts  at  173°.  Con¬ 
trary  to  Klinger  and  Zuurdeeg’s  statement,  the  hydrazo-compound 
melting  at  220°  is  readily  acted  on  by  fuming  nitric  acid,  and  converted 
into  a  substance  which  forms  orange-red  needles,  melts  at  220°,  and 
is  probably  2:4:2':  4'*tetranitroazobenzene,  although,  owing  to  its 
explosive  nature,  it  could  not  be  analysed.  W.  A.  D. 

Preparation  of  Carbazides.  Action  of  Phenolic  Carbonates. 
By  Paul  Cazeneuve  and  Moreau  (Compt.rend.,  1899, 129, 1254 — 1257). 
— A  mixture  of  hydrazine  phenoxide  and  carbazide  is  produced  by 
mixing  diphenyl  carbonate  with  an  aqueous  solution  of  hydrazine. 
Diphenylcarbazide  is  obtained  in  a  similar  manner  from  phenyl- 
hydrazine  and  diphenyl  carbonate  or  guaiacyl  carbonate. 

Diphenyldimethylcarbazide ,  CO(NH,KMePh)2,  prepared  by  heating 
phenylmethylhydrazine  with  diphenyl  carbonate  at  160 — 170°,  forms 
colourless  needles  melting  at  149 — 150° 

fifi-JDinaphthylcarbazide  is  produced  in  small  quantities  by  treating 
diphenyl  carbonate  (1  mol.)  with  /^-naphthylhydrazine  (4  mols.)  at  100° ; 
the  urethane ,  OPh*CO*NH*NH*C10H7,  obtained  when  a  smaller  propor¬ 
tion  of  the  hydrazine  (2  mols.)  is  employed,  crystallises  in  pale  yellow 
spangles.  G.  T.  M. 

Formation  of  Metheemoglobin.  By  Kichard  von  Zeynek 
( Chem .  Centr .,  1899,  ii,  483 — 484  ;  from  Arch.  Anat.  Phys .,  1899, 
460 — 490). — Spectrophotometric  examination  of  alkaline  solutions  of 
crystallised  methsemoglobin  shows  that  this  compound  is  optically 
well  characterised  as  an  individual  substance.  By  the  action  of 
potassium  ferricyanide  on  haemoglobin,  oxygen  is  liberated.  The 
oxyhsemoglobin  decomposes  into  haemoglobin  and  oxygen ;  the  place 
of  the  oxygen  is  taken  by  other  elements  or  groups  which  confer 
weak  acid  properties  for  the  colour  of  the  compound  so  formed,  and 
the  spectrum  of  its  aqueous  solution  are  changed  by  the  action  of  a 
small  quantity  of  alkali.  Oxygen  is  also  liberated  in  the  formation 
of  methaemoglobin  from  oxyhsemoglobin  by  the  action  of  potassium 
permanganate,  but  not  by  the  action  of  sodium  nitrite. 

E.  W.  W. 

Amylase.  By  Paul  Yvon  (Ann.  de  Vlnst.  Pasteur,  1899,  13, 
523 — 528.  Compare  Abstr.,  1895,  i,  692). — By  certain  modifications 
in  Linlner’s  method  for  the  preparation  of  amylase,  a  better  yield  is 
obtained.  H.  R.  Le  S. 
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Oxidation  of  Organic  Compounds  with  Alkaline  Potassium 
Permanganate.  By  Eduard  Donath  and  Hugo  Ditz  ( J .  pr.  Chem ., 
1899,  [ii],  60,  566 — 576). — The  authors  conclude,  from  Berthelot’s 
thermo-chemical  considerations  ( Annalen ,  Supp.,6,  187),  that  oxidations 
with  acid  permanganate  are  less  energetic  than  those  with  an  alkaline 
solution  of  the  reagent.  With  concentrated  permanganate,  in  acid  solu¬ 
tion  and  at  high  temperatures,  the  final  products  are  usually  carbon 
dioxide  and  water,  but  with  alkaline  permanganate  the  final  product 
is  oxalic  acid,  reactions  which  are  in  accord  with  Berthelot's  third 
thermochemical  law. 

The  authors  question  Berthelot’s  statement  that  formic  acid  is  pro¬ 
duced  together  with  oxalic  and  carbonic  acids  in  the  oxidation  of 
acetylene  with  alkaline  permanganate,  since  this  acid  is  so  readily 
attacked  by  the  alkaline  permanganate  that  it  has  been  recommended 
as  a  method  for  its  estimation,  and  further,  since  sodium  formate  is 
often  added  to  destroy  excess  of  permanganate  in  oxidation  processes. 

Propylene,  isobutylene,  and  amylene  (Abstr.,  1879,  246),  ethyl 
alcohol  (Jahresber.y  1867,  337),  acetone  (Abstr.,  1899,  i,  251),  fatty  acids 
( Zeit .  anal .  Chem.,  1886,  25,  588),  butyric,  lactic,  succinic,  and  tartaric 
acids,  lactose,  dextrose,  sucrose,  all  yield  oxalic  acid.  Alkaline  per¬ 
manganate  may  be  employed  for  estimating  glycerol  in  fats,  acetone 
in  wood  naphtha,  and  also  for  the  estimation  of  lactic  acid  (Abstr,, 
1897,  ii,  389).  Benzene  and  toluene  are  not  oxidised  by  alkaline 
permanganate ;  dimethylbenzenes,  especially  o-xylene,  are  readily  oxi¬ 
dised,  as  also  are  sulphur  compounds,  such  as  carbon  disulphide  and 
thiophen — in  fact,  benzene  may  be  readily  freed  from  thiophen  by 
the  aid  of  alkaline  permanganate.  J.  J,  S. 

Products  of  the  Explosion  of  Acetylene.  By  William  G. 
Mixter  (Amer.  J.  Sci.3  1900,  9,  1 — 9). — Acetylene  is  not  completely 
decomposed  into  carbon  and  hydrogen  by  electric  sparks,  even  when 
under  a  pressure  of  three  atmospheres  ;  the  decomposition  was,  per¬ 
haps,  somewhat  more  complete  in  the  experiments  made  by  Berthelot 
and  Vieille,  who  used  pressures  varying  from  5 — 30  atmospheres. 

It  is,  however,  probable  that,  after  decomposition,  a  certain  amount 
of  acetylene  is  actually  regenerated  from  the  carbon  and  hydrogen. 
The  residual  acetylene  was  estimated  by  loss  in  volume  after  absorp¬ 
tion  in  ammoniacal  solution  of  cuprous  chloride.  In  some  experiments, 
where  the  gas  was  not  free  from  nitrogen,  traces  of  hydrocyanic  acid 
were  present ;  the  absence  of  free  cyanogen  was  somewhat  doubtful, 

L.  de  K. 

Action  of  Copper  on  Acetylene :  Formation  of  Cuprene, 
a  highly  condensed  Hydrocarbon.  By  Paul  Sabatier  and  Jean 
B.  Senderens  (Compt.  rend .,  1900,  130,  250 — 252.  Compare  Abstr., 
1899,  i,  555). — When  acetylene  is  passed  over  copper  heated  at 
180 — 250°,  a  mixture  of  hydrogen,  unaltered  acetylene,  and  volatile 
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hydrocarbons  is  produced  ;  prolonged  action  causes  the  copper  to  swell 
and  become  converted  into  a  yellow  mass  composed  of  microscopic 
filaments.  This  substance,  when  compressed,  resembles  tinder  ;  it 
consists  of  a  non-volatile  hydrocarbon  mixed  with  1*7  to  3  per  cent, 
of  copper,  the  composition  of  the  compound  corresponding  with  the 
empirical  formula  C7H6  (compare  Alexander,  Abstr.,  1899,  i,  843). 
The  authors  suggest  the  name  cup'ene  for  this  hydrocarbon,  on  account 
of  the  mode  of  formation.  The  substance  is  insoluble  in  all  the 
ordinary  solvents,  and  is  not  attacked  by  sulphuric  acid  ;  with  nitric 
acid,  however,  it  yields  nitro-derivatives ;  when  heated  above  400°, 
it  decomposes  into  a  mixture  of  volatile  hydrocarbons,  and  leaves  a 
residue  of  carbon ;  it  burns  with  a  smoky  flame,  at  the  same  time 
evolving  an  aromatic  odour.  G.  T.  M. 

Action  of  Hydroxylamine  on  Dehydracetic  Acid.  By 
Gaetano  Minunni  ( Gazzetta ,  1899,  29,  [ii],  452—466). — Dehydr¬ 
acetic  acid  monoxime ,  C8Hs03!N*0H,  separates  from  alcohol  in  micro¬ 
scopic,  rhombic  laminae,  and  from  benzene  in  needles ;  it  is  slightly 
soluble  in  acetone,  acetic  acid,  or  chloroform.  It  darkens  at  about 
140°,  and  becomes  almost  black  at  145°,  melting  and  decomposing 
at  153 — 154°  if  heated  rapidly,  and  at  149*5 — 150°  or  150*5 — 151° 
with  gentle  heating.  It  dissolves  readily  in  solutions  of  alkali 
hydroxides  or  carbonates  and  in  concentrated  sulphuric  acid.  When 
treated  with  acetic  anhydride,  it  yields:  (1)  an  anhydride ,  C8H703N, 
which  crystallises  from  dilute  alcohol  in  long,  white,  slender  needles 
melting  at  150’5 — 151°;  (2)  an  isomeric  compound  separating  from 
dilute  alcohol  in  large,  flattened  needles  having  a  pungent  odour  and 
melting  at  124 — 125°. 

Benzoyl  chloride  converts  the  monoxime  into  a  compound ,  C8H904N, 
which  is  isomeric  with  it,  and  crystallises  from  alcohol  in  flattened, 
white  needles  melting  at  190’5 — 192°;  it  gives  the  normal  molecular 
weight  in  freezing  acetic  acid.  In  the  presence  of  pyridine,  the  action 
of  benzoyl  chloride  on  the  monoxime  gives  rise  to  the  anhydride, 
C8H703N,  melting  at  150’5 — 151°  just  described. 

Dehydracetic  acid  dioxime  anhydride ,  C8H803N2  ( =  C8H802(N*  OH)2 
—  H20),  separates  from  aqueous  alcohol  in  long,  white,  prismatic 
needles  melting  at  167 — 168°  if  gently  heated,  or  at  172 — 173°  on 
more  rapid  heating.  After  drying  in  the  air  and  then  over  sulphuric 
acid,  it  has  the  composition  C8H803lSr2  +  H20  ;  the  mol.  of  water  is 
lost  over  sulphuric  acid  in  a  vacuum.  T.  H.  P. 

Isopyromucic"  Acid.  By  L.  J.  Simon  ( Compt .  rend.,  1900,  130, 
255 — 257). — Isopyromucic  acid  was  first  isolated  by  Limpricht  in  1 873, 
who  found  that  it  accompanied  its  isomeride,  pyromucic  acid,  in  the 
product  of  the  dry  distillation  of  mucic  acid  ;  its  existence  was,  how¬ 
ever,  denied  by  Oliveriand  Peratoner  (Abstr.,  1890,  1242). 

The  author  finds  that  isopyromucic  acid  is  produced  by  distilling 
a  mixture  of  mucic  acid  and  potassium  hydrogen  sulphate,  and  frac¬ 
tionating  the  aqueous  distillate  under  diminished  pressure  ;  the  acid 
passes  over  at  about  100°  under  20  mm.  pressure,  the  yield  being 
20  per  cent,  of  the  theoretical.  The  acid  is  colourless  when  pure,  and 
possesses  an  empyreumatio  odour  ;  it  is  readily  soluble  in  alcohol,  ether 
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chloroform,  and  hot  benzene,  but  dissolves  only  sparingly  in  carbon 
disulphide.  When  crystallised  from  water,  it  contains  2H20  and  melts 
at  80 — 85° ;  the  anhydrous  acid  is  prepared  by  distillation  or  by  crys¬ 
tallisation  from  benzene  or  chloroform,  and  melts  at  90 — 95°. 
Cryoscopic  and  acidimetric  determinations  indicate  that  it  has  the 
molecular  formula  C5H803.  Neutral  solutions  of  the  acid,  or  its  sodium 
and  lead  salts,  develop  an  intense  green  coloration  with  ferric  chloride, 
which  is  distinguishable  even  when  the  dilution  corresponds  with 
1/10,000  ;  the  colour  is  destroyed  by  acids.  The  melting  point,  solu¬ 
bility,  and  ferric  chloride  reaction  all  agree  with  the  properties  of  the 
acid  as  recorded  by  Limpricht.  G.  T.  M. 

Acidimetry  of  Organic  Poly  basic  Acids.  By  A.  Astruc 
(Gompt.  rend.,  1900,  130,  253 — 254.  Compare  this  vol.,  i,  141, 
226  ;  ii,  122). — The  acidity  of  all  di-  and  tri-basic  organic  acids 
towards  phenolphthalein,  Poirrier’s  blue,  litmus,  and  rosolic  acid 
corresponds  with  the  number  of  carboxyl  groups  in  the  molecule. 
This  is  equally  true  whether  the  compounds  are  simple  normal,  or 
iso-acids,  or  whether  they  possess  other  functions  due  to  the  presence 
of  hydroxyl,  halogen,  or  unsaturated  radicles. 

The  influence  of  these  radicles  and  of  the  molecular  weight  on  the 
acidity  becomes  apparent  when  methyl-orange  is  employed  as  the 
indicator.  The  acidity  of  oxalic,  malonic,  and  succinic  acids 
diminishes  as  the  molecular  weight  increases ;  malonic  and 
isosuccinic  acid  behave  as  monobasic  acids,  whilst  succinic  acid  is 
neutralised  by  less  than  a  molecular  proportion  of  alkali,  and  sebacic 
acid  is  neutral.  The  results  agree  with  Massol’s  thermochemical 
investigations  on  the  heat  of  formation  of  the  salts  of  these  acids. 
The  acidity  of  the  phthalic  acids,  as  indicated  by  methyl-orange,  is 
greatest  for  the  ortho-  and  least  for  the  para-isomeride. 

Maleic,  fumaric,  and  acetylenedicarboxylic  acids  exhibit  greater 
acidity  than  succinic  acid,  their  saturated  isologue  \  the  two  former  are 
neutralised  by  one  mol.  of  potassium  hydroxide,  whilst  the  acetylene 
derivative  requires  a  greater  amount  of  the  alkali.  Itaconic,  mesaconic, 
and  citraconic  acids  are  monobasic  towards  methyl-orange  and  are 
therefore  more  acidic  than  the  saturated  dicarboxylic  acids  containing 
the  same  number  of  carbon  atoms.  Malic  acid  is  monobasic  under 
the  same  conditions,  and  tartronic  acid  requires  for  neutralisation 
even  a  greater  proportion  of  the  alkali ;  tartaric  acid  also  is  more 
acidic  than  succinic  and  malonic  acids. 

The  heat  of  formation  of  the  salts  of  these  hydroxy-compounds  is 
greater,  and  the  heat  of  neutralisation  of  the  free  acid  less,  than  the 
corresponding  constants  of  the  unsubstituted  acids  containing  the 
same  number  of  carbon  atoms ;  the  acidity,  as  indicated  by  methyl- 
orange,  appears  therefore  to  depend  on  the  heat  of  formation  of  the 
salt,  and  not  on  the  heat  of  neutralisation  of  the  acid. 

Tricarballylic  and  citric  acids  furnish  results  in  accordance  with 
this  generalisation.  The  presence  of  a  halogen  radicle  in  the  molecule 
increases  the  acidity  of  the  organic  compound  \  trichloroacetic  acid  is 
distinctly  monobasic  towards  methyl-orange,  whilst  dibromosuccinic 
acid  is  dibasic  both  with  this  indicator  and  with  phenolphthalein. 

G.  T.  M. 
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Optical  Activity  of  Hydroxypyruvic  Acid.  By  J.  H.  Aberson 
(Zeit.  physikal.  C hem.,  1899,  31,  17 — 21). — Will’s  researches  (Abstr., 
1891,  542)  have  not  decided  whether  the  constitution  of  this  acid  is 
to  be  represented  by  CH0*CH(0H)*C02H  or  0H*CH2-C0*C02H. 
The  former  constitution  is  supported  by  the  fact  that  a  solution  of 
the  acid,  as  obtained  by  Eder’s  method,  is  optically  active ;  it  reduces 
an  alkaline  silver  solution  easily,  and  Fehling’s  solution  on  warming; 
phenylhydrazine  gives  an  osazone  melting  at  206 — 208°.  Evaporation 
of  this  acid  solution  to  dryness  (in  the  course  of  which  traces  of 
oxides  of  nitrogen  may  be  detected)  and  subsequent  heating  in  the 
steam-bath  reduces  the  specific  rotation  ;  on  repetition  of  the  process, 
the  solution  of  the  acid  is  no  longer  optically  active,  although  it 
behaves  in  the  same  way  with  the  reagents  named,  and  an  analysis  of 
the  calcium  salt  establishes  the  composition  of  the  acid ;  the  optical 
activity  observed  in  the  first  instance  therefore  is  doubtless  due  to 
some  impurity  containing  nitrogen. 

By  heating  the  acid  in  a  sealed  tube  with  hydrocyanic  acid,  and  sub¬ 
sequent  treatment  with  hydrochloric  acid  and  baryta,  an  easily  soluble 
barium  salt  is  obtained,  which  analysis  shows  to  be  barium  glycerate  ; 
the  properties  of  the  free  acid  are  those  of  glyceric  acid,  which  is  formed 
from  isotartaric  acid  by  the  splitting  off  of  carbon  dioxide,  thus : 
0H-CH2-C0-C02H  ->  0H-CH2-C(0H)(CN)-C09H 

—  OH-CH2-C(OH)(C02H)2  —  0H;CH2;CH(0H)-C02H. 

It  follows  that  hydroxypyruvic  acid  is  a  ketonic  acid,  for  if  it  were  an 
aldehydic  acid,  ordinary  tartaric  acid  would  have  been  formed,  which 
does  not  lose  carbon  dioxide  on  heating.  J.  C.  P. 

Solubility  in  Water  of  Anhydrides  of  Organic  Acids.  By 
E.  van  de  Stadt  ( Zeits .  physikal.  Chem.>  1899,  31,  250 — 254). — The 
author  takes  objection  to  the  generally  accepted  notion  that  the  anhy¬ 
drides  of  organic  acids  are  not  dissolved  by  water  until  converted  into 
the  corresponding  acids.  From  the  results  of  time  determinations  of 
the  solubility  of  phthalic  acid  and  anhydride,  and  of  succinic  acid  and 
anhydride,  as  well  as  of  mixtures  of  the  corresponding  acid  and 
anhydride,  it  is  concluded  that  the  anhydrides  are  soluble. 

T.  H.  P. 

Acidimetric  Value  of  Substituted  Malonic  Acids  compared 
with  that  of  Corresponding  Normal  Dibasic  Acids.  By  Gustave 
Massol  ( Compt .  rend.,  1900,  130,  338 — 340.  Compare  Abstr.,  1898, 
ii,  558  ;  1899,  ii,  80,  143,  204,  353,  547). — A  review  of  the  author’s 
previous  work  from  which  the  following  general  conclusions  are  drawn  : 

(1)  For  normal  acids  of  the  oxalic  acid  series,  an  increase  of  CEJ2 
produces  a  decrease  in  the  acidimetric  value  corresponding  with  2  —  1  Cal. 
Starting  from  a  C5  acid,  the  heat  of  neutralisation  goes  on  decreasing  in 
value  until  a  minimum  is  reached,  and  this  takes  place  when  the  carboxyl 
groups  are  sufficiently  distant  to  exert  no  influence  on  each  other. 

(2)  Monosubstituted  malonic  acids  behave  like  the  acids  of  the 
oxalic  series. 

(3)  The  heat  of  neutralisation  of  a  normal  acid  is  less  than  that  of 
a  monosubstituted  acid  containing  the  same  number  of  carbon  atoms 
and  consequently  possessing  the  same  molecular  weight. 
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(4)  The  acidimetric  value  of  dibasic  acids  depends  much  more  on 
their  structure  and  on  the  distance  between  the  carboxyl  groups  than 
on  their  molecular  weight.  H.  It.  Le  S. 

Electrolysis  of  Ethyl  Potassium  Diethoxy  succinate.  By 
Alexander  Crum  Brown  and  Herbert  W.  Bolam  (Proc.  Roy.  Soc . 
fidin.,  1898,  22,  255 — 257). — Hitherto  the  method  of  electrolytic 
synthesis  of  dibasic  acids  has  not  been  found  to  work  where  the  anion 
contains  a  hydroxy-  or  ethoxy-group ;  in  the  case  of  ethyl  potassium 
diethoxysuccinate,  however,  the  method  is  applicable.  Ethyl  diethoxy- 
succinate  was  prepared  by  Purdie?s  method  (Trans.,  1885,  47, 
856  ;  1891,  59,  468)  and  also  by  the  action  of  sodium  ethoxide  in 
alcoholic  solution  in  the  cold  on  ethyl  dibromosuecinate ;  the  product 
thus  obtained  is  the  unsymmetrical  compound.  The  ethyl  potassium 
salt,  obtained  from  the  ester  by  the  action  of  alcoholic  potash  in  the 
cold,  was  electrolysed  (12  volts,  3 — 4  amperes),  and  an  oil  was  formed, 
slightly  soluble  in  water.  Analysis  of  this  oil  gave  numbers  agreeing 
fairly  closely  with  those  for  ethyl  tetraethoxyadipate, 

C2H4[C(0Et)2-C02Et]2.  J.  C.  P. 

Constitution  of  Saturated  Dicarboxylic  Acids.  By  Gustav 
Komppa  ( Chem .  Centr .,  1899,  ii,  1016 — 1017  ;  from  Festsch.  Polytech. 
Inst ,  Finnland). — Undecane-aA-dicar  boxy  lie  acid  has  been  prepared 
from  methyl  undecenoate,  CH2!  CH*  [CH2]8*  C02Me  ,  by  treating  the 
hydrogen  bromide  additive  compound,  CH2Br*[CH2]9*  C02Me,  with 
ethyl  sodiomalonate,  and  finally  removing  carbon  dioxide  from  the 
tricarboxylic  acid  so  formed.  This  undecanedicarboxylic  acid  is  not 
identical  with  brassylic  acid  obtained  from  brassidic,  erucic,  or 
behenoleic  acid,  hence  all  these  acids  probably  contain  a  side  chain. 
Since  Hordlinger’s  decanedicar  boxy  lie  acid,  prepared  by  the  action 
of  potassium  cyanide  on  bromoundecoic  acid,  is  the  normal  acid, 
CO2H*[CH2]10*CO2H,  for  it  is  identical  with  the  acid  obtained  by 
the  electrolysis  of  ?i-pimelic  acid,  it  follows  that  the  bromo-compound 
formed  by  the  combination  of  hydrogen  bromide  with  methyl  unde¬ 
cenoate  cannot  have  the  composition  C02Me*  [CH2]8*CHMeBr.  Brass¬ 
ylic  acid,  prepared  by  the  action  of  nitric  acid  on  erucic  acid,  may  be 
purified  with  great  loss  by  distilling  and  crystallising  the  methyl 
ester;  it  melts  at  114°.  The  methyl  ester  melts  at  35°  and  boils  at 
326 — 328°.  The  amide  melts  at  177°.  Undecane-aX-dicarboxylic  acid 
melts  at  82°.  The  methyl  ester  is  a  liquid,  and  boils  at  319 — 321°. 
The  amide  melts  at  150*5°. 

Methyl  undecenoate  boils  at  124°under  10mm.  pressure.  Methyl  bromo- 
undecoate  boils  at  165°  under  10  mm.,  and  at  158°  under  6*5  mm.  pres¬ 
sure.  Methyl  undecane-oXXtricarboxylate ,  C02Me*  [GH2]10#  CH(C02Me)2, 
is  an  oil,  boils  at  223 — 224°  under  10  mm.  pressure,  and,  when  hydro¬ 
lysed,  yields  an  oily  acid  which  is  decomposed  at  125°,  liberating 
carbon  dioxide  and  forming  undecane-ak-dicarboxylic  acid ,  013H2404. 
The  latter  acid  separates  from  benzene  as  a  crystalline  powder,  crystal¬ 
lises  from  alcohol  in  small,  colourless  needles,  and  dissolves  in  9660 
parts  of  water  at  15°,  but  is  much  more  soluble  in  organic  solvents. 
The  salt,  C13H2204Ag2,Cl3H2204Ba,  forms  a  white,  crystalline  powder 
insoluble  in  water.  The  amide ,  C13H2602N2,  crystallises  from  dilute 
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alcohol  in  short,  colourless  needles,  and  is  insoluble  in  water,  but 
easily  soluble  in  hot  alcohol.  The  dimethyl  ester,  C15H2804,  is  a  rather 
viscous,  colourless  liquid,  and  has  a  sp.  gr.  0*9697  at  20°/20°. 

The  electrosynthesis  of  decanedicarboxylic  acid  was  carried  out  by 
Crum  Brown  and  Walker's  method.  The  potassium  ethyl  salt  of 
w-pi-melic  acid,  obtained  by  partially  hydrolysing  the  diethyl  ester 
with  alcoholic  potassium  hydroxide  solution,  on  electrolysis  yields  gases 
which  have  a  melon-like  odour,  together  with  an  oily  mass  of  diethyl 
decane  cLK-dicarboxylate.  Decan  e-ax-dicar  boxy  lie  acid,  C12H2204,  crys¬ 
tallises  from  hot  water  in  slender  needles  and  melts  at  125*5 — 127°; 
0*0059  part  dissolves  in  100  parts  of  water  at  23°,  and  0*105  in  100 
of  boiling  water.  The  properties  of  this  acid  are  identical  with 
those  of  Nordlinger's  acid.  E.  W.  W. 

Synthesis  of  Campholic  Acid  by  means  of  Camphorio  Aoid. 
By  Albin  Haller  and  G.  Blanc  ( Compt .  rend.,  1900,  130,  376 — 378. 
Ccmpare  Abstr.,  1896,  i,  385  and  448.) — When  the  campholide 
obtained  by  reducing  camphoric  anhydride  with  sodium  amalgam  is 
dissolved  in  anhydrous  acetic  acid  and  the  solution  saturated  with 
hydrogen  bromide,  bromocampholie  acid  is  precipitated  in  the  form  of 
white  scales  melting  at  177°  and  is  identical  with  the  acid  prepared 
by  Baeyer  and  Villiger  (this  vol.,  i,  133)  from  the  campholide 
obtained  directly  from  camphor.  Bromocampholic  acid  is  converted 
by  heating  with  zinc  dust  and  acetic  acid  at  50 — 60°  into  an  acid 
identical  in  every  respect  with  campholic  acid.  The  converse  trans¬ 
formation  of  campholic  acid  into  camphor  may  be  effected  through 
camphoric  acid,  campholide,  cyanocampholic  acid,  and  homocamphoric 
acid.  N.  L. 

Camphoric  Acid.  By  Luigi  Balbiano  ( Gazzetta ,  1899,  29,  ii, 
490 — 592). — The  author  brings  together  and  discusses  his  researches 
on  camphoric  acid  (compare  Abstr.,  1893,  i,  174  ;  1894,  i,  614  ;  1895,  i, 
552  ;  1897,  i,  253  ;  1899,  i,  867).  His  results  are  all  explainable  by 
Bredt’s  formula  for  camphoric  acid.  T.  H.  P. 

Camphoric  Acid.  Synthesis  of  a  Camphor  Derivative, 
2  : 3  :  3-Trimethylcyclopentanone.  By  William  A.  Noyes  ( Ber ., 
1900,  33,  54 — 58.  Compare  Abstr.,  1899,  i,  284,  759). — A  6  per 
cent,  yield  of  ethyl  a.ftfi'trimethylbutane-(i(x&-tricarboxylate, 
C02Et-CH2*CH2-CMe2-CMe(C02Et)2, 
is  obtained  when  the  sodium  derivative  of  ethyl  methylmalonate  is 
heated  with  an  absolute  alcoholic  solution  of  ethyl  y-bromoisohexoate. 
It  distils  at  170 — 180°  under  13 — 15  mm.  pressure,  and  when  hydro¬ 
lysed  with  alcoholic  potash  yields  the  acid  ;  this  crystallises  from  ether 
in  needles,  melts  at  185 — 190°,  and  at  190 — 200°  is  converted  into 
a/?/?-trimethyladipic  acid.  When  the  latter  acid  is  distilled  with 
lime,  it  yields  the  2  :3 : 3-trimethylcyclopentanone  previously  obtained 
from  cw*campholytic  (isolauronolic)  acid,  the  constitution  of  which 

must  therefore  be  ^^e^>C*C02H  (compare  Abstr.,  1899,  i, 

928.)  The  author  considers  that  this  supports  Perkin's  first  con- 
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stitution  for  camphoric  acid  (Proc.,  1896,  12,  191)  and  Bouveault's 
formula  for  camphor  (Ghent*  Zeit.,  1897,  21,  7G1).  J.  J.  S. 

Action  of  Ethyl  Iodide  on  Diethyl  Tartrate  and  Sodium 
Ethoxide.  By  John  E.  Bucher  ( A?ner .  Chem.  J .,  1900,  23,  70 — 82. 
Compare  Michael  and  Bucher,  Abstr.,  1896,  i,  85,  599,  and  Lassar- 
Cohn,  Abstr.,  1887,  918). — The  author  has  carefully  examined  the 
products  obtained  by  acting  on  ethyl  tartrate  with  ethyl  iodide  and 
sodium  ethoxide  under  varying  conditions,  and  has  succeeded  in 
proving  that,  besides  the  diethyl  a$-diethoxysuccinate  shown  to  be 
present  by  Michael  and  Bucher  (loc.  cit.),  some  quantity  of  the 
s-diethoxy-derivative  is  also  produced. 

When  diethyl  tartrate  (1  mol.)  is  boiled  with  sodium  (2  ats.) 
dissolved  in  absolute  alcohol,  a  yellowish- brown  sodium  compound 
separates,  which,  on  decomposition  with  acid,  yields  an  oil  showing 
the  characteristic  reactions  of  a  ketonic  ester.  On  boiling  the  sodium 
compound  with  sodium  hydroxide,  a  considerable  quantity  of  sodium 
oxalate  is  obtained.  The  ketonic  ester  reacts  with  phenylhydrazine, 
and  the  product,  on  hydrolysis  with  alkali,  gives  a  nearly  colourless 
substance  having  the  melting  point  of  l-phenyl-5-pyrazolone-3-carb- 
oxylic  acid,  and  with  ferric  chloride  the  violet  colour  character¬ 
istic  of  that  substance,  but  as  the  crystals  of  the  compound  differed 
in  appearance  from  those  prepared  by  other  methods,  the  identity  of 
the  substance  cannot  as  yet  be  regarded  as  established.  A.  L. 

Malates  and  Tartromalates.  By  Charles  Ordonneau  (Bull.  Soc. 
Chim .,  1900,  [iii],  23,  9 — 15). — Calcium  a-tartromalate,  C4H406Ca  + 
C4H405Ca,  obtained  by  extracting  crude  calcium  tartrate  with  boiling 
water,  or  by  adding  calcium  acetate  and  excess  of  ammonia  to  a 
mixture  of  equal  weights  of  malic  and  tartaric  acids,  crystallises 
in  microscopic,  silky  needles  containing  9 — 10H2O  at  the  ordinary 
temperature,  and  6H20  when  dried  at  100°.  100  c.c.  of  water  at  20° 

dissolve  0’2  7  gram  of  the  salt,  which  is  decomposed  by  boiling  water 
and  by  dilute  acetic  and  hydrochloric  acids. 

Calcium  a-malate  is  prepared  by  boiling  crude  calcium  tartrate  with 
a  solution  of  tartaric  acid,  adding  excess  of  lime,  filtering  from  the 
precipitated  calcium  tartrate,  tannin,  <fcc.,  and  evaporating  the  filtrate. 
The  crystals  contain  2H20  at  100°;  100  c.c.  of  water  dissolve  0*96 
gram  at  20°  and  0'68  gram  at  100°. 

a-Tartromalic  acid  is  obtained  in  crystals  of  the  composition 
C4H606  +  C4H605  by  dissolving  tartaric  acid  in  excess  of  a  hot, 
saturated  solution  of  malic  acid,  or  by  boiling  calcium  a-malate 
with  tartaric  acid,  filtering,  and  evaporating.  When  mixed  with 
calcium  acetate  solution,  it  yields  a  precipitate  of  calcium  tartrate,  but 
if  the  acid  is  previously  neutralised  with  ammonia,  calcium  a-tartro- 
malate  is  formed. 

Calcium  hydrogen  malate ,  (C4H505)2Ca  +  3H20,  is  obtained  by  treat¬ 
ing  crude  calcium  tartrate  or  calcium  malate  with  the  calculated 
amount  of  dilute  sulphuric  acid;  the  crystals  lose  2H20  at  100°. 
100  grams  of  water  dissolve  2*93  grams  of  the  salt  at  20°;  the 
concentrated  solution  is  partially  decomposed  by  boiling,  and  calcium 
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/?-malate  is  precipitated,  but  when  lime  is  added  to  a  boiling  solution 
calcium  a  malate  is  formed. 

Calcium  fi-malate  is  best  prepared  by  boiling  calcium  hydrogen 
malate  with  an  equal  weight  of  water;  at  80°,  a  clear  solution  is 
obtained,  but  above  that  temperature  precipitation  occurs.  Calcium 
/?  malate  crystallises  with  2H20  and  is  converted  by  dilute  sulphuric 
acid  into  ordinary  calcium  hydrogen  malate ;  when  dissolved  in  hydro¬ 
chloric  acid  and  saturated  with  ammonia,  crystals  of  calcium  a-malate 
slowly  separate. 

Calcium  fi-tartromalale ,  prepared  by  adding  calcium  acetate  to  a 
solution  in  dilute  hydrochloric  acid  of  equal  weights  of  calcium 
tartrate  and  /3-malate,  has  the  same  formula  as  the  corresponding 
a-salt,  but  crystallises  in  rhombic  plates ;  the  crystals  contain  6H20 
at  100°. 

fi-Tartromalic  acid ,  a  stable,  crystalline  compound,  is  extracted 
from  certain  manufactory  residues.  The  calcium  hydrogen  malate 
obtained  from  this  acid,  after  elimination  of  the  tartaric  acid  by 
means  of  potash,  reacts  with  tartaric  acid  to  form  calcium  a-tartro- 
malate.  N.  L. 

Oxidation  of  Citric  and  Malic  Aoids  by  Potassium  Perman¬ 
ganate.  By  Georges  Denig^s  (CompL  rend.,  1900,  130,  32 — 35). — 
Citric  acid  in  aqueous  solution  is  oxidised  by  potassium  permanganate 
at  the  ordinary  temperature  with  production  of  carbon  dioxide  and 
acetonedicar  boxy  lie  acid,  which  can  be  isolated  by  precipitation  with 
mercuric  sulphate.  A  small  quantity  of  oxalic  acid  is  also  formed. 

If  the  permanganate  is  carefully  added  to  a  hot  solution  of  malic 
acid,  excess  being  avoided,  there  is  no  liberation  of  carbon  dioxide 
and  oxalacetic  acid  is  formed ;  this  can  be  precipitated  by  mercuric 
acetate  solution,  which  has  no  effect  on  malic  acid. 

In  both  cases,  the  permanganate  attacks  the  alcoholic  group  of  the 
acid,  with  production  of  a  complex  ketone.  C.  H.  B. 

Phenylhydrazine  Derivatives  of  Glycuronio  Acid.  By  Paul 
Mayer  (Zeit.  physiol.  Chem.,  1900,  29,  59 — 69.  Compare  Thierf elder, 
1887,  235,  717  ;  1889,  378;  Hirschl,  1890,  835).— Glycuronic  acid, 
obtained  from  Indian  yellow  by  Mann  and  Tollens'  method  (Abstr., 
1896,  i,  417),  has  been  treated  with  1,  2,  3,  and  4  mols.  of  phenyl¬ 
hydrazine  in  acetic  acid  solution.  In  all  cases,  a  certain  amount 
of  tarry  matter  is  produced,  but  with  1  mol.  a  compound  crystal¬ 
lising  in  small  needles  and  melting  at  210 — 217°  is  formed.  Its 
composition  agrees  with  that  of  glucosazone.  When  an  excess  of 
phenylhydrazine  is  employed,  a  compound  melting  at  159 — 164° 
is  obtained ;  although  the  melting  point  of  this  compound  is  identical 
with  that  of  pentosazone,  it  is  not  a  pentosazone,  as  it  contains  11*5, 
instead  of  17*07,  per  cent,  of  nitrogen. 

From  these  facts,  it  follows  that  phenylhydrazine  is  of  no  use 
as  a  reagent  for  glycuronic  acid.  Bromophenylhydrazine,  on  the 
other  hand,  yields  an  extremely  characteristic  compound  with  gly¬ 
curonic  acid  (Abstr.,  1899,  i,  933),  and  is  probably  the  best  reagent  to 
employ  for  the  detection  of  the  acid.  J.  J.  S. 
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Formaldehyde-  or  Methylene-derivatives  of  Acids  belong¬ 
ing  to  the  Sugar  Group.  By  G.  H.  A.  Clowes  and  Bernhard 
Tollens  ( Annalen ,  1899,  310,  164 — 189.  Compare  Weber  and 
Tollens,  Abstr.,  1898,  i,  60). — In  preparing  monobasic  acids  of  the 
sugar  group  by  oxidising  a  glucose  with  bromine,  it  is  better  to  add 
the  calcium  carbonate  before  the  halogen,  instead  of  afterwards  ;  the 
lactone  hydrate  of  galactonic  acid,  prepared  by  this  method,  melts  at 
66°,  and  has  [a]D  —67*9°  (compare  Schnelle  and  Tollens,  Abstr,, 
1892,  1432). 

Dimethylenegalactonic  acid,  C6H8(CH2)207,  prepared  from  galactonic 
acid  and  formaldehyde  under  the  influence  of  hydrochloric  acid, 
separates  from  acetone  in  crystals  melting  at  136°,  and  containing 
2H20  or  1H20,  according  as  the  substance  is  dried  in  air  or  at  40°  ;  it 
dissolves  in  112  parts  of  water,  and  a  0*64  per  cent,  solution  has  the 
specific  rotatory  power  [a]D  4-45*3°.  The  potassium  and  sodium 
salts  contain  1H20,  and  the  zinc,  strontium,  and  copper  salts  crystallise 
with  2H20 ;  the  phenylhydrazine  salt  crystallises  in  needles,  and  melts 
at  208°. 

Methylene-di-mannonic  lactone ,  C6H806!CH2,  obtained  from  mannonic 
acid  and  formaldehyde,  crystallises  from  acetone  and  melts  at  206° ;  a 
1  per  cent,  solution  has  [a]D  +91°.  Methylene-X-mannonic  lactone , 
C6H806!CH2,  melts  at  205 — 207°,  and  has  [a]D  —88°. 

Xylonic  lactone ,  C5H805,  produced  on  evaporating  an  aqueous 
solution  of  xylonic  acid,  crystallises  from  acetone  and  melts  at 
90 — 92°;  a  0*8  per  cent,  solution  has  [a]D  +74*4°.  Dimethylene - 
xylonic  acid ,  C5H6(CH2)206,  obtained  from  calcium  xylonate,  form¬ 
aldehyde,  and  hydrochloric  acid,  melts  at  209 — 212°,  and  sublimes 
without  appearing  to  change ;  it  separates  from  water  with  -^H20, 
and  a  7*5  per  cent,  solution  has  [a]D  +39*5°.  The  zinc  and  calcium 
salts  contain  3|H20  and  4H20  respectively,  and  the  phenylhydrazine 
salt  is  stable  in  air,  but  decomposes  when  gently  heated. 

Arabonic  acid  has  no  great  tendency  to  form  a  methylene  derivative, 
and  it  is  doubtful  whether  it  combines  with  formaldehyde. 

The  paper  concludes  with  a  complete  list  of  methylene  derivatives 
from  acids  of  the  sugar  group,  and  a  theoretical  discussion  by  one  of 
the  authors  (Tollens)  relative  to  the  manner  in  which  the  methylene 
group  enters  the  molecule  of  a  polyhydric  alcohol  or  acid,  and  the 
position  which  it  occupies.  M.  O.  F. 

Action  of  Potassium  Cyanide  on  Aliphatic  Aldehydes.  II. 
By  Leopold  Kohn  (Monatsh.,  1899,  20,  903 — 908.  Compare  Abstr., 
1899,  i,  328). — Potassium  cyanide  reacts  vigorously  with  a  solution  of 
formaldehyde.  If  the  temperature  of  the  mixture  is  not  allowed  to 
rise  above  30°,  hexamethylenetetramine  and  potassium  glycollate  are 
formed.  R.  H.  P. 

Isodialdane.  By  Cornelis  G.  Lobry  de  Bruyn  and  H.  C.  Bijl 
( Proc .  X.  Akad.  Wetensch.  Amsterdam,  2,  143 — 146). — Isodialdane,  ob¬ 
tained  by  the  condensation  of  aldol  in  the  presence  of  hydrogen 
cyanide  (Wurtz,  Bull.  Soc.  Chim.,  1884,  42,  161),  contains  neither 
hydroxyl  nor  carbonyl  groups  ;  the  following  formula, 

n/CHMe*  CH2-  CH^n 
USsCHMe*CH2*  CH/ 
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best  expresses  its  constitution.  This  system  is  very  stable,  except 
under  the  action  of  dilute  acids.  There  is  some  analogy  between  this 
compound  and  cane  sugar,  and  the  authors  propose  a  formula  for  the 
latter,  having  a  similar  configuration.  G.  T.  M. 

Condensation  of  Glyoxal  and  Isobutaldehyde.  By  Erich  von 
Hornbostel  and  Eduard  O.  Siebner  (. MonatsJi .,  1899,  20,  835 — 836. 
Compare  Abstr.,  1896,  i,  403). — When  glyoxal  (1  mol.)  and  isobut¬ 
aldehyde  (2  mols.),  dissolved  in  alcohol,  are  condensed  by  the  action  of 
potassium  carbonate  in  strong,  aqueous  solution  and  the  mixture  is 
distilled,  two  fractions  with  the  composition  C10H18O4  are  obtained. 
The  first  distils  at  110°  under  21  mm.  pressure  and  has  a  vapour 
density  corresponding  with  the  molecular  weight  202  ;  the  second  is 
crystalline,  melts  at  54°,  boils  at  139°,  and  has  a  vapour  density  cor¬ 
responding  at  first  with  the  molecular  weight  404,  but  after  longer 
heating  with  202.  Under  suitable  conditions,  both  fractions  appear  to 
change,  each  into  the  other.  Oxidation  of  this  substance  with  potass¬ 
ium  permanganate  solution  produces  dimethylmalonic  acid  and  a 
small  quantity  of  a  ketone,  probably  diisopropyl  ketone.  No  reaction 
occurs  with  hydroxylamine  or  with  phenylhydrazine.  On  reduction,  a 
colourless,  crystalline  substance  of  the  empirical  composition,  C10H19O4, 
is  obtained,  which  melts  at  123 — 124°,  and  boils  at  184°  under  16  mm. 
pressure;  this  is  also  formed  when  glyoxal  and  isobutaldehyde  are 
condensed  with  alcoholic  potash. 

The  compound  C10H18O4  energetically  reduces  ammoniacal  silver 
solution,  whilst  the  reduction  product,  C30H19O4,  has  only  slight  action 
on  it.  Both  fail  to  absorb  bromine.  B,  L.  J. 

Action  of  Caro's  Reagent  on  Ketones.  By  Adolf  Baeyer  and 
Victor  Villiger  ( Ber .,  1900,  33,  124 — 126). — If  hydrogen  peroxide 
is  mixed  with  five  times  its  volume  of  concentrated  sulphuric  acid,  a 
reagent  is  obtained,  which  has  an  action  op.  ketones  such  as  acetone 
and  tetrahydrocarvone,  similar  to  that  of  Caro’s  reagent  (see  this  Vol., 
i,  133).  When  diluted  with  water,  the  reagent  at  once  precipitates 
iodine  from  potassium  iodide,  whilst  a  mixture  of  hydrogen  peroxide 
with  dilute  sulphuric  acid  does  not  do  this ;  the  authors  therefore  con¬ 
clude  that  the  liquid  contains  an  acid  analogous  to  1  chamber  crystals,’ 
to  which  they  give  the  name  of  ‘  Caro’s  acid.’ 

By  the  action  of  Caro’s  reagent  on  diethyl  ketone,  an  explosive  oil  is 
obtained,  which  has  a  pungent  odour,  immediately  liberates  iodine 
from  potassium  iodide,  and  is  regarded  as  a  simple  diethyl  ketone 
'peroxide,  C02Et2 ;  if  allowed  to  remain  longer  in  contact  with  the 
reagent,  or  if  distilled  under  the  ordinary  pressure,  it  is  converted  into 
an  oily  polymeride ,  which  has  an  ethereal  smell  and  is  indifferent  to 
potassium  iodide.  Dipropyl  ketone  behaves  similarly,  and  it  is  sup¬ 
posed  that,  in  the  case  of  acetone  also,  the  first  product  is  an  active 
peroxide  which  subsequently  polymerises.  All  the  polymeric  peroxides 
are  decomposed  by  sulphuric  acid,  giving  rise  to  the  simple  peroxides, 
the  formation  of  which  is  indicated  by  their  irritating  odour  and 
action  on  potassium  iodide  paper.  T.  M.  L. 

Isobutylidene-acetone  and  its  Derivatives.  By  Adolf  Franke 
and  Leopold  Kohn  ( Monatsh .,  1899,  20,  876 — 902.  Compare  Abstr., 
1899,  i,  10). — The  condensation  of  isobutaldehyde  and  acetone  belongs 
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to  the  class  of  “  aldol  ”  condensations,  in  which  the  oxygen  atom  of  the 
aldehyde  is  eliminated  as  water.  The  resulting  compound,  isobutylidene- 
acetone,  CHMe2*  CHICH*  COMe,  is  a  colourless,  repulsive  smelling 
liquid,  which  boils  at  157°  (corr.)  under  750  mm.  pressure  and  at  51° 
under  16  mm.  pressure.  In  common  with  most  condensation  products  of 
aldehydes  or  aldehydes  and  ketones,  it  gives  low  results  on  combustion. 
It  yields  an  unstable  chromo-derivative,  C7H12OBr2,  and  on  treatment 
with  bromine  and  dilute  potash  yields  a/3-isohexenoic  acid  (Abstr., 
1896,  i,  595).  On  oxidation  with  cold  1  per  cent,  solution  of  potassium 
permanganate,  it  yields  isopropylglyoxylic  acid.  The  oxime  boils  at 
103°  under  15  mm.  pressure,  and  on  treatment  with  acetic  anhydride 
yields  an  acetyl  derivative,  which  is  a  colourless  liquid  boiling  at  132° 
under  16  mm.  pressure,  and  on  further  treatment  with  acetic  anhydride 
yields  a  crystalline  compound  melting  at  84°. 

Isobutyralacetone  (/3-methylhexane-y-ol-e  one), 

CHMe2‘  CH(OH)*CH2*  COMe, 

obtained  as  an  intermediate  product  in  the  above  condensation,  or 
when  isobutaldehyde  and  acetone  are  allowed  to  remain  over  a  con¬ 
centrated  solution  of  potassium  carbonate,  is  an  oily,  viscous  liquid, 
which  boils  at  90°  under  16  mm.  pressure,  and  is  easily  converted  into 
isobutylideneacetone  ;  it  yields  an  oxime,  which  is  a  thick,  yellowish  oil 
boiling  at  126 — 129°  under  16  mm.  pressure.  R.  H.  P. 

Arabinose,  Xylose,  and  Fucose  from  Tragacanth.  By  John 
A.  Widstoe  and  Bernhard  Tollens  ( Ber.,  1900,  33,  132 — 143). — 
Three  samples  of  white  tragacanth,  when  hydrolysed,  yielded  fucose 
and  arabinose,  whilst  fucose  and  xylose  were  obtained  from  two 
samples  of  brown  tragacanth.  Determinations  of  the  specific  rotation 
of  fucose  derived  from  tragacanth  and  from  Fucus  (Tollens,  Gunther, 
and  Chalmot,  Abstr.,  1892,  1352)  gave  values  of  [a]D  varying  from 
-72°  to  -74  5°.  R.  H.  P. 


Complete  Synthesis  of  the  Phorone  derived  from  Cam¬ 
phoric  Acid.  By  Louis  Bouveault  ( Compt .  rend,,  1900,  130, 
415 — 417). — The  action  of  a-methylcyclopentanone  (this  vol.,  i,  171)  on 
acetone  in  the  presence  of  sodium  ethoxide  results  in  the  formation  of 


phorone,  CMeoIC<T^?T  A^P^,  which  was  identified  with  the  pro- 

1  CH2*  ch2 

duct  described  by  Koenigs  and  Eppens  (Abstr.,  1892,  626  ;  1893,  i, 
361),  both  by  its  physical  properties  and  by  the  preparation  of  its 
oxime  and  tribromo-derivative.  The  former  crystallises  in  slender 
needles,  sublimes  very  quickly  on  heating,  and  melts  at  117°  in  a 
capillary  tube  and  at  125°  on  mercury  (Koenigs  and  Eppens  give 
121°);  it  has  the  composition  C9H4!N*  OH  +  H20,  as  pointed  out  by 
Kerp  (Abstr.,  1896,  i,  446),  and  the  presence  of  the  mol.  of  water 
indicates  that  the  ethylenic  linking  in  phorone  is  in  the  a-position 
with  respect  to  the  carbonyl  group.  The  tribromo-derivative  melts 
at  48°  (Koenigs  and  Eppens  give  49 — 52°)  and  has  the  composition 
C9Hi3OBr3,  and  not  C9HuOBr3,  K.  L. 


The  Resolution  of  Racemic  Compounds  into  Active  Com¬ 
ponents.  By  Wilhelm  Marckwald  and  Alex.  McKenzie  ( Ber,, 
1900,  33,  208 — 210.  Compare  Abstr.,  1899,  ii,  733). — In  reply  to  the 
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criticism  of  E.  Fischer  (this  vol.,  i,  140),  the  authors  maintain  their 
claim  to  the  novelty  of  the  method  employed  by  them  for  the  resolu¬ 
tion  of  racemic  compounds.  A.  H. 

d-Sorbinose  and  Z-Sorbinose  (^-Tagatose)  and  their  Con¬ 
figurations.  By  C.  A.  Lobry  be  Bruyn  and  William  Alberda  van 
Ekenstein  ( Proc .  K.  Akad .  Wetensch.  Amsterdam,  1899,  2,  268 — 271). 
—•The  ketose  v^  tagatose,  obtained  by  the  action  of  alkalis  on  galactose, 
is  shown  to  be  1  -sorbinose.  It  is  purified  from  cZ-tagatose  by  conversion 
into  its  anilide;  when  pure,  it  has  aD  42*3°,  whilst  that  of  its  antipode 
is  -42*7°;  their  solutions  exhibit  a  slight  birotation.  The  two 
ketoses  are  crystallographically  identical,  and  have  the  same  melting 
point,  specific  gravity,  and  solubility  in  water  and  the  alcohols  ;  when 
mixed  in  equal  proportion,  they  yield  a  well-crystallised  racemic  com¬ 
pound ;  their  osazones  have  the  same  melting  point,  150 — 151°,  and 
Z-sorbinosazone  is  identical  with  Z-gulosazone.  On  reduction  with 
sodium  amalgam,  <Z-sorbinose  yields  (Z-sorbitol  and  <Z-iditol,  whilst  the 
corresponding  alcohols  of  the  Z-series  are  obtained  from  Z-sorbinose. 
From  these  data,  the  following  formula, 

OH  H  OH 

OH*  CH2*  CO — C - C - C— CH9*0H, 

H  OH  H 

has  been  deduced  for  Z-sorbinose.  G.  T.  M. 

Inverting  Power  of  Tartaric,  Citric  and  Oxalic  Acids  on 
Sucrose.  By  H.  Gillot  ( Exper .  Stat .  Record ,  1899,  11,  20;  from 
Bui.  Assoc .  Beige  Chim .,  1899,  13,  80 — 94  and  119 — 130). — Tartaric 
acid  has  a  greater  inverting  power  than  citric  acid,  and  oxalic  acid  a 
greater  power  than  either.  The  amount  of  sugar  inverted  increases 
considerably  with  the  temperature,  amount  of  acid,  and  concentration 
of  the  solution.  1ST.  H.  J.  M. 

V 

Arabic  Acid  from  Beetroot.  By  Emil  Totocek  and  J.  Sebor 
( Chem .  Centr .,  1899,  ii,  1022 — 1023;  from  Zeits.  Zuck.-Ind.  Bohm ., 
24,  1 — 15). — -Arabic  acid,  prepared  by  boiling  beetroot  pulp  with 
alkalis,  is  not  a  homogeneous  compound,  but  is  a  mixture  of  neutral 
substances.  The  preparations  from  different  materials  have  different 
rotatory  powers,  and  also  yield  varying  amounts  of  arabinose  and 
galactose.  Moreover,  by  hydrolysing  the  acetyl  derivatives  of  the 
acid,  the  original  acid  is  not  regained,  but  the  products  formed  have  a 
greater  loevorotatory  power  and  contain  different  proportions  of  the 
groups  which  yield  arabinose  and  galactose.  The  salts  of  arabic  acid 
are  to  be  regarded  as  alcoholates.  Whilst  lactobionic  acid  and 
maltobionic  acid,  &e.,  on  hydrolysis  yield  large  quantities  of  a  hexonic 
acid  and  hexose,  arabic  acid,  under  similar  conditions,  does  not  form 
acid  products,  but  only  dextrorotatory  substances  which  are  insoluble 
in  alcohol;  arabinose  and  a-glucose  were  detected.  The  three  con¬ 
stituents  of  arabic  acid,  araban,  galactan  and  glucosan,  may  not  be 
separate  components  of  the  acid,  but  may  possibly  form  mixed 
complexes. 

The  rotatory  power  of  arabic  acid  is  only  very  slightly  increased 
by  lead  acetate.  E.  W.  W. 
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Caramel  Substances.  By  F.  Stolle  ( Chem .  Centr .,  1899, 
ii,  1021 — 1022  ;  from  Zeit.  Ver.  Rubenzuck.-Ind .,  1899,  800 — 807). — 
Caramel,  C12H1809,  prepared  by  heating  the  best  refined  sugar  at 
180 — 190°,  and  removing  the  undecomposed  sugar  by  fermentation 
with  yeast,  is  a  reddish-brown,  amorphous  mass,  has  a  conchoidal 
fracture,  is  easily  soluble  in  water  and  melts  at  134 — 136°.  It 
is  formed  from  sugar  by  the  elimination  of  2H20,  and  is  thus 
identical  with  Gelis’s  caramelan.  By  treating  a  concentrated  solution 
of  caramelan  with  ammoniacal  lead  acetate  as  long  as  a  precipitate  is 
formed,  a  compound,  C12H1609Pb,  is  obtained.  Tetracetylcaramelan , 
C12Hi4Ac409,  prepared  by  the  action  of  sodium  acetate  and  acetic 
anhydride,  is  a  dirty  brown  powder,  and  is  insoluble  in  water,  alcohol, 
or  ether.  Benzoylcaramelan ,  G12Hl7Bz07,  obtained  by  the  action  of 
benzoyl  chloride  on  a  strongly  alkaline  solution  of  caramelan,  separates 
as  a  brown,  nodular  precipitate  which  is  insoluble  in  light  petroleum, 
alcohol,  or  ether,  but  soluble  in  glacial  acetic  acid,  concentrated 
hydrochloric  acid,  or  benzene.  E.  W.  W. 

Action  of  Hydrogen  Peroxide  on  Aliphatic  Amines.  By 
Leonard  Mamlock  and  Richard  Wolffenstein  ( Ber .,  1900,  33, 
159 — 161). — The  same  results  as  those  obtained  by  the  authors  on 
oxidising  dipropylamine  and  tripropylamine  with  aqueous  hydrogen 
peroxide  have  already  been  published  by  Dunstan  nnd  Goulding 
(Trans.,  1899,  75,  1004).  The  following  facts,  however,  are  new. 

Dipropylhydroxylamine,  NPr2*OH  boils  at  72 — 74°  under  30 
mm.  pressure,  and  solidifies  in  the  receiver  to  a  white,  crystalline 
mass  ;  on  reduction  with  zinc  and  hydrochloric  acid,  it  yields  diprop¬ 
ylamine,  and  is  converted  by  sulphurous  acid  into  dipropylsulphamic 
acid,  NPr2*SOsH,  which  separates  from  benzene  and  light  petroleum  in 
white  crystals  and  melts  at  135°. 

On  being  heated,  tripropylamine  oxide  (tripropyloxamine,  Dunstan 
and  Goulding,  loc.  cit.)  gives  rise  to  dipropylhydroxylamine  and 
propylene,  along  with  tripropylamine  ;  on  heating  in  a  vacuum,  the 
first  two  products  only  are  formed.  Since  dipropylhydroxylamine  is 
easily  reduced  to  dipropylamine,  a  simple  method  is  afforded  of 
passing  from  a  tertiary  to  a  secondary  amine.  W.  A.  D. 

Ethylenediamine  Compounds  of  Nickel.  By  Nicolai  A.  Kur- 
nakoff  {Zeit.  anorg.  Chem.,  1900,  22,  466 — 470). — When  ethylene¬ 
diamine  is  added  to  an  aqueous  solution  of  nickel  chloride,  a  blue 
solution  is  at  first  obtained  which,  on  the  addition  of  more  ethylene¬ 
diamine  becomes  violet.  The  violet  solution  contains  triethylene- 
diamine  nickel  chloride,  already  described  by  Werner  (Abstr.,  1899,  i, 
856).  The  blue  solution  contains  diethylenediaminenickel  chloride, 
which  cannot  be  obtained  crystalline.  The  platinosochloride ,  however, 
crystallises  in  six-sided,  orange-red  prisms  ;  the platinichloride  in  small, 
orange-yellow,  quadratic  plates.  E.  C.  R. 

Ethylenediamine  Compounds  of  Palladium.  By  Nicolai  A. 
Kurnakoff  and  N.  J.  Gwosdareff  {Zeit.  anorg.  Chem.,  1899, 
22,  384 — 386). — Potassium  palladochloride,  when  treated  with 
ethylenediamine,  yields  a  rose-coloured  precipitate  (probably 
PdCl2,2C2N2Hg,PdCJ2)  which  dissolves  in  excess  of  ethylenediamine 
and  is  converted  into  the  compound  PdCl2,2C2N2H8,  which  separates 
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in  colourless,  prismatic  crystals.  This  compound,  unlike  the  corre¬ 
sponding  platinum  compound,  when  treated  with  dilute  hydrochloric 
acid  loses  ethylenediamine,  and  is  converted  into  the  compound 
PdCl2,C2N2H8,  which  crystallises  in  small,  yellow  needles,  is  sparingly 
soluble  in  water,  and  when  treated  with  thiocarbamide  yields  the 
compound  PdCl2,4CSN2H4.  When  dissolved  in  strong  hydrochloric 
acid,  it  is  converted  into  ethylenediammonium  palladochloride , 

PdC]2,C2N2H10Cl2. 

The  latter  crystallises  in  large,  reddish-brown  plates,  decomposes  when 
dissolved  in  water  with  loss  of  hydrogen  chloride,  and  can  be  recrystal¬ 
lised  without  decomposition  from  hydrochloric  acid.  E.  C.  R. 

Ethyl  Bromoaminocrotonate.  By  Robert  Behrend  and  Her¬ 
mann  Schreiber  ( Ber .,  1900,  33,  265 — 266.  Compare  Chattaway 
and  Orton,  this  vol.,  i,  152). — Ethyl  fi-bromoaminocrotonate ,  obtained 
either  by  mixing  ethereal  solutions  of  acetylbromoamide  and  ethyl 
/3-aminocrotonate,  or  by  treating  the  latter  with  sodium  hypobromite, 
crystallises  from  light  petroleum  in  thick  prisms  or  in  needles  ;  both 
modifications  melt  at  72 — 74°,  but  in  each  case,  when  the  determina¬ 
tion  is  repeated,  the  melting  point  is  found  to  be  50° ;  a  mixture  of 
the  two  forms  also  melts  at  the  lower  temperature.  The  compound 
liberates  iodine  from  an  acidified  solution  of  potassium  iodide ;  this 
shows  that  it  contains  bromine  attached  to  nitrogen.  When  treated 
with  dilute  sulphuric  acid,  ammonia  is  eliminated  from  the  molecule, 
and  ethyl  a-bromoacetoacetate  results.  Ethyl  /3-chloroaminocrotonate 
(m.  p.  53°)  is  formed  by  the  action  of  acebylchloroamide  or  sodium 
hypochlorite  on  ethyl  /3-aminoerotonate.  G.  T.  M. 

a-Dichlorothiopropionamide.  By  Julius  Troeger  and  Erich 
Ewers  (J.  pr .  Chem 1899,  [ii],  60,  520 — 523). — a-Dichlorothiopropion - 
amide ,  CMeClg’ CS*NH2  or  CMeCl2*  C(SH)!NH,  obtained  by  the 
action  of  hydrogen  sulphide  on  an  alcoholic  solution  of  a-dichloro- 
propionitrile  in  presence  of  a  small  quantity  of  ammonia,  crystallises 
in  pale  yellow  plates,  melts  and  decomposes  at  about  54°,  is  soluble  in 
alcohol  or  ether,  and  is  extremely  unstable.  E.  G. 

[Nitrosoalkylurethanes].  By  Julius  W.  Br^hl  (Ber.y  1900,  33, 
122 — 124). — A  reply  toHantzsch  in  defence  of  the  spectrometric  method 
of  determining  the  constitution  of  nitrogen  compounds.  T.  M.  L. 

Thiocyanocobaltammonium  Compounds.  By  Jan  von 
Zawidzki  ( Zeit .  anorg .  Chem .,  1900,  22,  422 — 423). — A  thiocyano- 
cobaltammine  chloride  is  obtained  by  adding  ammonium  thiocyanate 
to  a  solution  of  cobalt  carbonate  in  hydrochloric  acid,  and  after  the 
addition  of  ammonia,  oxidising  the  mixture  with  air.  It  crystallises 
in  dark  green  to  black  needles,  is  very  unstable,  gives  off  ammonia 
in  the  air  or  in  solution,  being  converted  into  a  reddish  powder,  and 
when  dissolved  in  acetic  acid  and  treated  with  hydrochloric  acid  yields 
a  blue  precipitate.  Cobalt  nitrate  and  sulphate  yield  similar  crystal¬ 
line  compounds  (Werner,  this  vol.,  i,  86).  E.  C.  R. 

Condensation  Products  of  Rubeanic  Acid  [Dithio-oxamide] 
with  Aldehydes  and  Secondary  Bases.  By  Otto  Wallach  (Chem. 
Centr.,  1899,  ii,  1024 — 1026  •  from  Nadir,  k.  Ges .  Wiss.  Gottingen , 
1899,  No.  2). — When  rubeanic  acid  [dithio-oxamide]  (1  mol.)  is  con¬ 
densed  with  aldehydes,  R*CHO  (2  mols.),  and  secondary  bases,  NHR'2, 
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compounds  of  the  type  (CNSH*CHR*NR'2)2  are  formed ;  the  products 
of  the  reaction  yield  lead  salts,  and  therefore  contain  SH  groups 
(Abstr.,  1880,  556).  Henry  found  that  formaldehyde  combines 
directly  with  secondary  amines,  hence  the  dithio-oxamide  is  assumed 
to  act  on  these  additive  products,  OH,CH2,HR2,  in  the  pseudo-form 
SH-C(NH)’C(HH)-SH,  forming  C2(N-CH2*NR)2(SH)2,  with  elimi¬ 
nation  of  2H20.  The  products  obtained  by  the  combination  of  alde¬ 
hydes  and  primary  bases  decompose  with  elimination  of  water,  and 
the  resulting  compounds  do  not  react  with  dithio-oxamide.  These 
condensation  products  easily  decompose  into  their  components,  and 
are  only  formed  under  certain  conditions.  The  aldehyde  and  base  are 
best  dissolved  in  chloroform  and  the  solution  then  shaken  with 
dithio-oxamide.  In  some  cases,  the  mixture  requires  heating  on  the 
water-bath. 

The  compounds  C14H26N4S2,  C16H30N4S2,  C22H34N4S2,  and  C2GH34lSr4S2 
are  prepared  by  condensing  formaldehyde,  acetaldehyde,  valeraldehyde, 
and  benzaldehyde  respectively  with  piperidine  and  dithio-oxamide. 
The  first  compound  crystallises  in  yellowish -red  needles  and  melts  at 
143°;  the  second  forms  needles,  is  very  unstable,  and  melts  at  90°; 
the  third  separates  in  yellow  crystals  and  melts  at  119°,  and  the 
fourth  forms  pale  yellow  needles  and  melts  at  1 1 0*5°.  By  the  action 
of  formaldehyde  and  benzaldehyde  on  methylaniline  and  dithio- 
oxamide,  the  compounds  C18H22N4S2  and  C30H30H4S2  are  formed 
respectively.  The  former  crystallises  in  long,  red  needles  and  melts 
at  139°,  whilst  the  latter  forms  pale  yellow  needles  and  melts  at 
154°.  The  compound  C20H26N4S2,  obtained  from  formaldehyde, 
ethylaniline,  and  dithio-oxamide  crystallises  in  large,  yellowish-red 
needles  and  melts  at  107°.  The  compound  C32H34N4S2,  prepared 
from  formaldehyde,  dibenzylamine,  and  dithio-oxamide,  forms  large 
needles  and  melts  at  123°. 

The  products  of  the  condensation  of  formaldehyde  and  diethylamine, 
of  valeraldehyde  and  diethylamine,  of  formaldehyde  and  dipropyl¬ 
amine,  and  of  formaldehyde  and  diamylamine  with  dithio-oxamide 
are  red  oils.  Benzaldehyde,  diethylamine,  and  dithio-oxamide  form  a 
compound)  C24H34ISr4S2,  which  crystallises  in  small,  pale  yellow  needles 
and  melts  at  165°.  The  compound  C36H5SN4S2,  prepared  from  benz¬ 
aldehyde,  diamylamine,  and  dithio-oxamide,  forms  yellow  crystals  and 
melts  at  160°. 

The  lead  compounds  are  obtained  by  mixing  the  alcoholic  solution 
of  the  compound  with  an  alcoholic  solution  of  lead  acetate. 

By  the  condensation  of  substituted  dithio-oxamides  with  aldehydes 
and  secondary  bases,  compounds  of  the  type  C2S2(NR*CHR*NR'2)2  are 
formed,  and  these  substances  do  not  yield  lead  compounds.  The  com¬ 
pound  C2S2(NMe*CH2’NMePh)2,  prepared  from  dimethyldithio- 
oxamide,  formaldehyde,  and  methylaniline,  crystallises  in  yellowish-red 
needles  and  melts  at  141°.  The  compound  C2S2(NMe*CH2*NEtPh)2, 
similarly  obtained  from  ethylaniline,  separates  in  large,  red  plates 
and  melts  at  108°.  The  compound  ^S^NEt’CHg’NEtPh)^  prepared 
from  diethyldithio-oxamide,  formaldehyde,  and  methylaniline,  forms 
yellow  needles  and  melts  at  134°.  Dithio-oxamides  which  contain 
aromatic  groups,  such  as  diphenyldithio-oxamide,  do  not  form  condensa¬ 
tion  products.  E.  W.  W. 


212 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Rhodicyanides.  By  Emile  Leidte  ( Compt .  rend.,  1900,  130, 
87 — 90). — Potassium  rhodicyanide,  K6Rh2(Chl)12,  is  best  obtained  by 
first  preparing  a  saturated  solution  of  recently  precipitated  hydrated 
rhodium  sesquioxide  in  a  25 — 30  per  cent,  solution  of  potassium  hydr¬ 
oxide,  diluting  with  water  until  a  precipitate  of  the  sesquioxide 
appears,  and  then  pouring  the  whole  into  an  excess  of  a  20 — 25  per 
cent,  solution  of  hydrocyanic  acid.  The  mixture  is  allowed  to  remain 
for  some  time  out  of  contact  of  air,  filtered,  the  filtrate  evaporated  in 
a  vacuum,  and  the  salt  which  separates  purified  by  recrystallisa¬ 
tion.  This  compound  belongs  to  the  same  class  as  the  ferricyanides, 
cobalticyanides,  &c.,  for  (1)  not  only  is  it  isomorphous  with  these 
compounds,  but  it  has  the  same  optical  properties,  the  same  crystallo- 
graphical  angles,  &c,  ;  (2)  it  is  decomposed  by  caustic  potash,  by 
concentrated  hydrochloric  acid  with  evolution  of  hydrocyanic  acid,  and 
by  mercuric  oxide  with  formation  of  potassium  hydroxide,  mercuric 
cyanide,  and  rhodium  sesquioxide,  and,  lastly,  with  certain  metallic 
salts  it  gives  precipitates  which  are  characteristic  of  this  class  of 
compounds.  H.  R.  Le  S. 

Transformation  of  Bisisopropylazimethylene  [Isobutald¬ 
azine]  into  4  : 4-Dimethyl-5-isopropylpyrazoline.  By  Adolf 
Franke  (Monatsh.y  1899,  20,  847 — 875.  Compare  Abstr.,  1899,  i,  329). 
— Isobutaldazine  is  easily  prepared  by  the  action  of  an  aqueous  solution 
of  hydrazine  sulphate  (1  mol.)  and  sodium  carbonate  (1  mol.)  on  pure 
isobutaldehyde  (2  mols.).  It  forms  an  argentonitrate,  C8H16  N2)AgNOs, 
which  melts  and  decomposes  at  about  115°,  and  also  yields  an  indefinite, 
white,  crystalline  substance  on  treatment  with  ethyl  iodide.  On 
warming  with  dilute  hydrochloric  or  dilute  sulphuric  acid,  or  by  the 
action  of  concentrated  sulphuric  acid  in  the  cold,  it  is  decomposed 
with  re-formation  of  the  aldehyde  and  a  hydrazine  salt ;  on  treat¬ 
ment,  however,  with  concentrated  hydrochloric,  fuming  hy dr- 
iodic,  or  maleic  acid  (compare  Curtius  and  Zinckeisen,  Abstr.,  1899,  i, 
165),  it  is  converted  into  a  salt  of  4  : 4-dimethyl-5-isopropylpyrazoline. 
4  :  k-Dimethyl-5-isopropylpyrazoline ,  prepared  by  treating  any  of  its 
salts  with  dilute  alkalis,  is  a  clear  and  somewhat  viscous  oil  boiling 
at  202*5°  (corr.), which  has  a  camphor-like  odour  and  is  still  liquid  at 
-  20°.  The  hydrochloride ,  prepared  by  the  action  of  concentrated 
hydrochloric  acid  on  isobutaldazine,  forms  transparent,  colourless, 
monoclinic,  holohedral  crystals  melting  at  149°;  its  aqueous  solution 
colours  woody  tissue  an  intense  yellow,  but  gives  no  coloration  with 
potassium  dichromate  and  sulphuric  acid,  thus  showing  that  Knorr’s 
reaction  is  only  given  by  pyrazolines  containing  a  phenyl  group.  The 
hydriodide  obtained  in  the  above  manner  forms  colourless  crystals. 
The  acetyl  derivative,  C8H15N2Ac,  is  a  thick  oil  boiling  at  120 — 125° 
under  19  mm.  pressure,  and  the  benzoyl  derivative  crystallises  in  the 
form  of  small  needles  melting  at  70°.  The  pyrazoline  forms 
indefinite  additive  products  with  ethyl  iodide  and  bromine,  but  is 
not  attacked  by  alkaline  reducing  agents.  Oxidation  with  a  very 
dilute  solution  of  potassium  permanganate  yields  diisopropyl  ketone, 
and  an  undetermined  compound ,  C8H1401Sr2,  which  is  a  colourless  oil 
boiling  at  245°,  together  with  small  quantities  of  oxalic,  a-hydroxy- 
isobutyric,  isobutyric,  and  acetic  acids. 
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Pfopionaldazme ,  N2(ICHEt)2,  prepared  in  a  similar  manner  to 
isobutaldazine,  is  a  clear,  mobile  liquid  boiling  at  144 — 146°.  Capi'onald- 
azine  is  a  clear,  viscous  oil  boiling  at  246°*  These  two  aldazines,  and 
the  dimethyl-  and  diethyl-ketazines  are  decomposed  in  ethereal  solution 
by  dry  hydrogen  chloride,  although  propionaldazine  yields  traces  of  an 
oil  which  has  a  camphor-like  odour  and  may  be  a  pyrazoline  derivaj 
tive.  R.  H.  P. 

Action  of  Mercury  on  Methylene  Iodide.  By  Victor  Thomas 
(Bull,  Soc .  Chim.,  1900,  [iii],  23,  49 — 51). — The  author  confirms 
Sakurai’s  statement  (Trans.,  1880,  37,  658)  that  the  interaction  of 
mercury,  methylene  iodide,  and  mercurous  iodide  in  the  cold  results 
in  the  formation  of  the  compound  CH2I2Hg  and  other  products, 
but  finds  that  the  mercurous  iodide  plays  no  part  in  the  reaction, 
which  takes  place  equally  well  in  the  absence  of  this  salt.  When 
mercury  is  heated  with  methylene  iodide  for  10 — 12  hours  in  a  sealed 
tube  at  190 — 200°,  large  crystals  of  mercuric  iodide  are  formed,  and 
on  opening  the  tube  a  mixture  of  methane  (1  vol.)  and  ethane 
(2  vols.)  is  liberated.  N.  L. 

Secondary  Butylbenzene.  By  Tadeusz  Estreicher  ( Ber .,  1900, 
33,  436 — 443). — Chlorobutane  boils  at  66*5°  under  731*8  mm. 
pressure,  has  a  sp.  gr.  0*8948  at  0°,  and  a  critical  temperature  lying 
between  246*7°  and  248*4°.  sec-Butylbenzene,  prepared  from  benzene, 
aluminium  chloride,  and  /8-chlorobutane  or  sec-butyl  chloride,  boils  at 
173*2 — 174*2°  under  742*4  mm.  pressure;  on  treatment  with  fuming 
sulphuric  acid,  it  yields  sec-butylbenzene-'p-sulphonic  acid ;  this  forms 
deliquescent  crystals  melting  at  84 — 85°,  yields  a  barium  salt  crys¬ 
tallising  in  needles  or  tablets  with  1|H20,  and  an  easily  soluble 
potassium  salt  crystallising  in  needles,  p-sec -Butylphenol,  obtained  by 
fusing  the  sulphonic  acid  with  potash,  crystallises  in  long,  silky 
needles,  melts  at  53 — 54°,  and  boils  at  239*5 — 240*5°  under  750  6 
mm.  pressure  ;  its  acetyl  derivative  is  a  clear  liquid  with  an  anise-like 
odour  and  boils  at  255*5°  under  743*9  mm.  pressure.  R.  H.  P. 

Explanation  of  the  Wlirtz-Fittig  Synthesis.  IV.  Bromo- 
mesitylene  and  Sodium  ;  Mesityl  Bromide  and  Sodium.  By 
Max  Weiler  ( Ber .,  1900,  33,  334 — 345.  Compare  Abstr.,  1894, 
i,  604;  1896,  i,  237,  242;  1899,  i,  490). — Mesitylene  has  been 
employed  as  a  diluent  instead  of  ether  or  benzene  in  the  reaction 
between  bromomesitylene  and  sodium  with  the  result  that  a  yield  of 
14*2  instead  of  8*9  per  cent,  of  hydrocarbons  containing  two  mesityl 
groups  has  been  obtained.  This  mixture  may  be  separated  into 
40*8  per  cent,  of  s-tetramethyldi  benzyl  (m.  p.  78°),  9*7  percent,  of 
3  : 5  :  2' ;  4'  ;  6'-pentamethyldiphenylmethane  (Abstr.,  1899,  i,  703), 
12*6  per  cent,  of  a  crystalline  mixture  of  the  above,  and  29*4  percent, 
of  a  yellow,  non-crystallisable  oil  with  a  purple  fluorescence.  Practi¬ 
cally  the  same  products  are  obtained  when  mesityl  bromide  is  treated 
with  sodium  in  the  presence  of  mesitylene. 

The  interpretation  previously  given  is  held  to  cover  these  new  facts, 
as  also  that  given  by  Kef  (Annalen>  1897,  298,  372 ;  1899,  309,  167). 
s-Tetramethyldibenzyl,  the  so-called  dimesityl  ( loc .  cit.)j  has  also  been 
obtained  by  Moritz  and  Wolff enstein  (Abstr.,  1899,  i,  910)  by  the 
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action  of  persulphates  on  mesitylene.  On  oxidation  with  chromium 
trioxide,  it  does  not  yield  any  definite  products ;  with  nitric  acid,  it 
gives  a  small  amount  of  mesitylenic  acid,  and  with  potassium  perman¬ 
ganate  trimesic  acid.  Its  constitution  follows  from  the  following 
method  of  synthesis,  s -Tetramethylbenzoin  is  readily  obtained  by  the 
action  of  alcoholic  potassium  cyanide  on  s-dimethylbenzaldehyde  ;  it 
crystallises  in  long,  yellow  plates  melting  at  93 — 94°,  dissolves  readily 
in  most  organic  solvents,  reduces  Fehling’s  solution  in  the  cold,  gives 
a  red  coloration  with  ferric  chloride  and  when  reduced  with  hydriodic 
acid  and  phosphorus  yields  s-tetramethyldibenzyl  together  with  a 
substance  melting  at  72 — 75°. 

When  pentamethyldiphenylmethane  is  brominated  in  the  presence 
of  iodine,  it  yields  a  ^m&romo-derivative,  C18H18Br4,  which  crystallises 
from  benzene  in  plates  or  stout  needles  melting  at  230 — 232°,  and  is 
not  decomposed  when  boiled  for  hours  with  alcoholic  potash. 
When  oxidised  with  chromium  trioxide,  the  hydrocarbon  yields  a 
small  amount  of  an  acid  together  with  a  substance  which  crystallises 
in  yellow  needles,  melts  at  229 — 232°,  and  is  probably  1:3:5:  7-tetra- 
methylanthraquinone.  When  alkaline  permanganate  is  employed,  an 
acid  is  obtained  which  crystallises  from  hot  water  in  small  prisms, 
sinters  at  350 — 355°,  and  yields  a  methyl  ester  melting  at  146 — 147°. 
When  treated  in  carbon  disulphide  solution  with  chromyl  chloride,  the 
hydrocarbon  yields  a  certain  amount  of  mesitoylmesitylene  together  with 
other  products.  Mesitoylmesitylene  (Abstr.,  1899,  i,  704),  when  treated 
with  zinc  and  aqueous  alcoholic  potash  by  Elbs’s  method  (Abstr.,  1886, 
461),  yields  pentamethylbenzhydrol,  which  crystallises  in  long,  stout 
prisms,  melts  at  98 — 99°,  and  is  readily  soluble  in  most  organic  sol¬ 
vents  It  does  not  react  with  sodium  hydroxide  and  benzoyl  chloride, 
or  with  acetic  anhydride  or  phenylcarbimide  in  the  cold  ;  on  boiling, 
the  acetate  melting  at  111‘5 — 112,  is  formed.  When  reduced  with 
hydriodic  acid  and  phosphorus,  it  yields  pentamethyldiphenylmethane. 

J.  J.  S. 

Acetylation  with  Acetic  Anhydride  in  Aqueous  Solution. 
By  Johannes  Pinnow  ( Ber .,  1900,  33,  417 — 420). — It  is  shown  that 
the  acetates  of  aromatic  amines  in  aqueous  solution  or  suspension  can 
be  directly  acetylated  if  placed  in  contact  with  acetic  anhydride. 
Quantitative  experiments  with  1  per  cent,  aniline  acetate  solutions 
show  that,  at  any  temperature  between  20°  and  50°,  99  per  cent,  of 
the  acetic  anhydride  is  converted  into  acetanilide.  An  aqueous 
solution  of  aniline  hydrochloride  can  be  thus  acetylated  despite  the 
free  hydrochloric  acid,  and  even  when  the  latter  is  considerably  in 
excess  (1  mol.  aniline  to  4  mols.  HC1)  about  15  per  cent,  of  the 
anhydride  is  converted  into  acetanilide.  It.  H.  P. 

[Acylation]  in  Presence  of  Pyridine.  By  Gaetano  Minunni 
( Gazzetta ,  1899,  29,  ii,  443 — 451). — A  historical  review  of  researched 
on  the  acetylation  and  benzoylation  of  hydroxy-,  amino-,  and  iminoA 
compounds  in  presence  of  pyridine.  T.  H.  P. 

Nitration  of  Dimethylaniline  dissolved  in  Concentrated 
Sulphurio  Acid.  By  Pieter  van  Romburgh  ( Proc .  K>  Akad . 
Wetensch.  Amsterdam,  1899,  2,  342 — 344). — When  dimethylaniline 
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dissolved  in  concentrated  sulphuric  acid  is  treated  with  excess  of 
nitric  acid,  the  chief  products  of  reaction  are  the  m-  and  jp-mononitro- 
compounds,  a  small  amount  of  2  : 4-dinitrodimethylaniline  being 
simultaneously  formed.  If  the  solution  be  added  to  a  mixture  of  ice 
and  water,  further  nitration  occurs  and  the  two  dinitro-compounds 
previously  described  by  the  author  are  produced ;  mononitro-com- 
pounds  only  are  obtained  when  the  dilution  is  effected  in  the  presence 
of  excess  of  caustic  soda.  This  result  is  confirmed  by  direct  experi¬ 
ment,  the  two  dinitro-compounds  being  prepared  by  nitrating 
m-nitrodimethylaniline  in  30  per  cent,  sulphuric  acid.  It  is  probable 
that,  by  nitrating  dimethylaniline  by  Groll’s  method,  the  meta-com¬ 
pound  is  exclusively  formed  in  the  concentrated  sulphuric  acid, 
whilst  the  para-isomeride  is  produced  after  dilution.  2  : 4-Dinitro* 
dimethylaniline  is  the  sole  product  of  the  nitration  of  y>-nitrodi- 
methylaniline.  G.  T.  M. 

Action  of  Thionyl  Chloride  on  Dimethylaniline  and  Diethyl- 
aniline.  By  August  Michaelis  and  P.  Schindler  (Annalen,  1899, 
310,  137 — 155.  Compare  Abstr.,  1893,  i,  515). — It  has  been  shown 
by  Michaelis  and  Godchaux  that,  when  thionyl  chloride  acts  on  di¬ 
methylaniline  dissolved  in  a  small  quantity  of  ether,  thiodimethyl- 
aniline  and  dimethylanilinesulphonic  chloride  are  produced. 

The  compound  2NM.e2Ph,SOCl2,  obtained  on  adding  thionyl 
chloride,  diluted  largely  with  light  petroleum,  to  a  very  dilute,  ice^ 
cold  solution  of  dimethylaniline  (1  mol.)  in  the  same  medium,  forms 
dark  red,  hygroscopic  crystals,  which  become  yellow  and  resinous 
when  exposed  to  moist  air ;  the  colour  changes  to  green  at  80°,  and 
the  substance  melts  at  100°.  Cold  water  resolves  this  compound  into 
dimethylaniline,  thiodimethylaniline,  sulphur  dioxide,  a  yellow  powder 
of  uncertain  character  having  the  composition  NMe2Ph,S02,  and  di- 
methylanilinesulphinic  acid,  NMeg’C^H^SC^H,  of  which  the  sodium 
salt  crystallises  in  long  needles,  and  the  potassium  salt  in  large, 
rhombic  plates. 

Dimethylaminophenylethylsulphone,'NM.e2 •  C6H4*S02Et,  prepared  from 
sodium  dimethylanilinesulphinate  and  ethyl  bromide,  crystallises  from 
water  in  lustrous  leaflets  and  melts  at  116°;  the  hydrochloride  melts 
at  139—140°. 

Dimetliylaminophenylmethylsulphone ,  NMe2'  C6H4*S02Me,  crystallises 
from  hot  water  in  colourless  needles  and  melts  at  166  —  167°. 

Thionyldimethylaniline ,  SO(C6H4*NMe2)2,  produced  by  the  action  of 
acids  on  the  salts  of  dimethylanilinesuiphinic  acid,  separates  from 
water  in  lustrous  crystals  and  melts  at  151 — 152°,  forming  a  dark 
blue  liquid ;  hydrochloric  acid  resolves  it  into  dimethylaniline  and 
sulphur  dioxide,  whilst  sodium  reduces  the  alcoholic  solution  to  thio¬ 
dimethylaniline.  The  hydrochloride  melts  at  174°,  and  in  neutral 
solution  yields  the  platinichloride  containing  8H20,  which  decom¬ 
poses  at  50°  without  melting ;  the  platinichloride  containing  2H20  is 
obtained  on  adding  platinic  chloride  to  a  strongly  acid  solution  of 
thionyldimethylaniline  hydrochloride.  The  picrate , 

S0(C6H4*NMe2)2,C6H307N3, 
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melts  at  119°,  and  the  pier  ate,  SO(C0H4*NMe2)2,2C6H3O7N3,  crystal¬ 
lises  from  hot  water  in  slender  needles  and  melts  at  155 — 156°. 

The  compound  2NEt2Ph,SOCl2,  prepared  from  diethylaniline  and 
thionyl  chloride,  forms  red  crystals,  and  is  converted  by  water  into 
diethylanilinesulphinic  acid,  the  sodium  and  potassium  salts  of  which 
form  lustrous,  colourless  crystals. 

Thionyldiethylaniline ,  SO(C6H4*NEt2)2,  obtained  by  the  action  of 
boiling  water  on  diethylanilinesulphinic  acid,  forms  small,  lustrous 
crystals,  and  melts  at  128 — -129°;  it  yields  two  platinichlorides ,  con¬ 
taining  8H20  and  2H20  respectively.  M.  O.  F. 

Stereochemical  Observations  on  the  Reaction  between 
Picric  Chloride  and  Aromatic  Amines.  By  Edgar  Wedekind 
( Ber .,  1900,  33,  426—436.  Compare  Turpin,  Trans.,  1891,  59,  714). — 
It  has  been  shown  by  Wedekind  and  Stauwe  (Abstr.,  1898,  i,  192, 
573),  in  studying  the  influence  of  the  relative  positions  of  sub¬ 
stituents  on  the  formation  of  tetrazolium  bases,  that  the  nitro-group 
forms  an  exception  to  the  known  rules,  and  therefore  the  action  of 
picryl  chloride  on  various  amines  has  been  studied.  Of  the  various 
monosubstituted  primary  amines,  the  para-compounds  form  the  picryl 
derivatives  most  readily,  followed  by  the  meta-,  and  then  the  ortho¬ 
compounds,  although  there  is  not  much  difference  between  them.  The 
nitro-group  again  forms  an  exception,  since,  for  example,  m-nitraniline 
forms  a  picryl  derivative  with  the  greatest  ease,  and  o-nitraniline  only 
with  great  difficulty.  The  stereochemical  influence  of  the  ortho¬ 
position  is  strikingly  shown  by  the  picrylaminoacetophenones,  of  which 
the  para-compound  easily  forms  a  phenylhydrazone,  whilst  the  ortho¬ 
compound  will  not  react  with  phenylhydrazine. 

Secondary  amines  of  the  type  NHXY  (where  X  — Ph,  Y=®Me,  Et, 
CH2Ph)  or  piperidine  form  normal  picryl  derivatives ;  diphenylamine 
and  carbazole,  on  the  other  hand,  form  additive  compounds  with  2  mols. 
of  picryl  chloride,  this  being  probably  the  first  stage  of  the  reaction,  of 
which  the  completion  is  hindered  by  stereochemical  causes.  Compounds 
of  the  phenylenediamine  type  (even  para-compounds)  form  only  mono- 
picryl  derivatives,  whilst  those  of  the  benzidene  series  form  dipicryl- 
derivatives,  which,  curiously,  are  soluble  in  alkalis  and  reprecipitated 
by  acids. 

The  following  picryl  derivatives  were  prepared  by  treating  2  mols. 
of  the  amine  with  1  mol  of  picryl  chloride  ;  the  melting  points  are 
quoted ;  the  figures  in  brackets  give  the  yield  expressed  as  percentage 
of  that  theoretically  possible. 

Picrylpiperidine  (Turpin,  loo.  cit .),  104 — 106°,  (73*5);  o -picrylamino* 
benzoic  acid,  271 — 272°,  (84*7) ;  m -picrylaminobenzoic  acid,  233 — 234, 
(84*7) ;  p -picrylaminobenzoic  acid,  292 — 293°,  (97*9) ;  o-picrylnitro - 
aniline ,  220°,  (5*3)  ;  m-picrylnitroaniline  (Austen,  this  Journ.,  1874, 
165),  202 — 203°,  (91  *2) ;  jp-picry  Ini  troaniline  (Austen,  loc .  cit.),  2 1 4 — 2 1 5°, 
(80*2);  o-picrylchloroaniline ,  158 — 159°,  (86);  m-picrylchloroaniline , 
137 — 139°,  (88*9);  p -picrylchlm'oaniline,  169 — 170°,  (92*5);  p -picryb 
aminoacetophenone ,  162 — 163°,  (98*5) ;  o -picrylaminoacetophenone,  232°  ; 
o  -picrylaminobenzaldehyde,  203 — 205°;  jt?-picrylaminophenol  (Turpin,  loc, 
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cit.),  172 — 173°,  (97 — 98);  m -picrylaminophenol,  203—204°,  (86 — 88); 
p-picrylaminoacetanilide ,  240 — 242° ;  picrylmethylaniline  (Turpin,  loc. 
c it.),  108 — 110°,  (65 — 70);  picrylethylaniline,  105 — 107°,  (50 — 60). 

The  phenylhydrazone  of  y>-picrylaminoacetophenone  melts  at 
218 — 219°.  Diphenylamine  forms  an  additive  compound  with  2  mols. 
of  picric  chloride,  which  crystallises  in  lustrous,  red  tablets  melting  at 
63 — 64°  (compare  Turpin,  loc.  cit.).  The  analogous  compound  derived 
from  carbazole  forms  yellowish-red  needles  melting  at  160 — 165°. 

K.  H.  P. 

Nitrosoamines  of  Methylated  Nitroanilines.  By  Eugen  Bam¬ 
berger  and  Jens  Muller  (Ber.,  1900,  33,  100 — 113.  Compare 
Abstr.,  1897,  i,  241). — Nitrosomethylpicr  amide,  C6H2(N02)3*NMe*N0, 
prepared  by  the  action  of  nitrous  fumes  on  a  solution  of  methyl- 
picramide,  crystallises  from  alcohol  in  glistening,  yellow,  rhombic 
plates  or  slender  needles,  and  melts  at  106*5°;  caustic  alkalis, 
methylamine,  and  ammonia  turn  the  alcoholic  solution  to  a  blood-red 
colour  (compare  the  ( nitroic  acids  *  of  Hantzsch  and  Kissel,  this  vol., 
i,  89) ;  unlike  jo-nitromethylanilinenitrosoamine,  it  does  not  liberate 
diazomethane  when  boiled  with  methyl  alcoholic  potash,  and  it  also 
differs  from  nitrosoacetanilide  (loc.  cit.)  in  that  it  does  not  give  any 
trinitrodiphenyl  when  boiled  for  two  days  with  dry  benzene.  When 
mixed  with  a-naphthylamine  in  benzene  or  alcoholic  solution,  pieryl- 
methylnitrosoamine  forms  an  additive  product , 

^2C6H2(NO8)3-NMe*NO,C10H/NH2, 
which  separates  in  dark  brown  to  black  needles,  melts  at  120*5 — 121°, 
and  can  be  crystallised  unchanged  from  benzene ;  it  is  completely 
dissociated  in  solution,  and  the  free  nitrosoamine  can  be  separated  in 
part  by  diluting  the  solution  with  water;  the  solution  in  sulphuric 
acid  is  olive-green,  but  becomes  deep  red  on  adding  water.  When 
warmed  with  alcohol,  or  left  in  contact  with  it  in  the  cold  for  some 
days,  the  additive  product  is  converted  into  picryl-a-naphthylamine, 
but  no  diazomethane  is  produced.  The  additive  product  with 
/?-naphthylamine  was  not  separated  from  the  dark  brown  solution,  but 
was  converted  directly  into  picryl- fi-naplithylamine.  This  crystallises 
from  acetic  acid  in  glistening,  coral-red  prisms,  with  a  metallic  lustre, 
and  melts  at  233 — 233*5° ;  it  also  exists  in  a  second,  orange-yellow 
modification,  which  melts  at  the  same  temperature.  Ammonia  converts 
the  nitrosoamine  into  picramide,  whilst  aniline  gives  an  orange-red 
picrylaniline,  melting  at  178 — 179°,  which  is  probably  a  second  modi¬ 
fication  of  the  scarlet-red  picrylaniline,  melting  at  175°,  prepared  by 
Clemm  from  picryl  chloride  and  aniline  (Ber.,  1870,  3,  126).  When 
heated  at  70 — 80°  for  several  days,  the  nitrosoamine  is  partly  con¬ 
verted  into  methylpicramide.  The  additive  product  of  metbylpicramide 
and  /3-naphthylamine,  C6H2(N02)3‘NHMe,C,QH7-NH2,  crystallises 
from  alcohol  in  dark  brown  needles  with  a  violet  shimmer,  and  melts 
at  132*5—133°. 

An  additive  product,  C6H2Cl(KO2)8,C10H7*NH2,  separates  in  brown 
needles  on  mixing  cold  alcoholic  solutions  of  picryl  chloride  and 
a-naphthylamine,  sinters  at  110  *5 — 111  *5°,  and  melts  with  decomposition 
at  180°:  under  other  conditions,  picrylnaphthylamine  is  formed  directly. 
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2  :  4 -Dinitrophenylmethylnitrosoamine,  C6H3(N02)2,NMe*N0,  crystal¬ 
lises  from  alcohol  in  pale  yellowish  needles,  melts  at  83 — 84*5°,  and 
is  fairly  stable  when  pure  ;  when  boiled  with  dry  benzene,  it  does  not 
give  dinitrodiphenyl,  but  is  partially  converted  into  dinitromethyl- 
aniline.  By  the  action  of  anaphthylamine  on  the  nitrosoamine,  a 
mixture  of  aminoazonaphthalene  and  dinitromethylaniline  is  produced. 

itrophenylmethylnitrosoamine  is  not  changed  by  boiling  with 
benzene,  and  does  not  convert  /?-naphthol  into  the  methyl  ether ;  the 
nitroso-group  is  very  stable,  but  can  be  removed  by  boiling  with 
a-naphthylamine  and  fusel  oil,  giving  y>*nitromethylaniline  and  (ap¬ 
parently)  aminoazonaphthalene.  T.  M.  L. 

Relation  of  Fulminic  to  Isocyanic  Acid  and  the  Formation 
of  Phenylurethane  from  Phenol  and  Mercuric  Fulminate.  By 
Roland  Scholl  and  F.  Kacer  (Z?er.,  1900,  33,  51 — 54.  Compare 
Abstr,,  1891,  282). — Phenylurethane,  NH2*C02Ph,  is  formed  when 
mercuric  fulminate  is  moistened  with  alcohol  and  added  in  small 
portions  to  phenol  heated  at  150 — 160°.  J.  J.  S. 


The  Molecular  Rearrangement  of  o-Aminophenyl  Ethyl 
Carbonate  to  a-Hydroxyphenylurethane.  By  James  H.  Ransom 
(Amer.Ckem.  J 1900,  23, 1 — 50.  Compare  Abstr.,  1898,  i,  415). — The 
substance  obtained  by  reducing  o-nitrophenyl  ethyl  carbonate  with  tin 
and  hydrochloric  acid  (Bender,  Abstr.,  1887,  37)  is  Groenvik’s  o-hydroxy- 
phenylurethane,  0H*C6H4*NH>C02Et  (this  Journ.,  1877,  i,  473), 
and  its  formation  is  therefore  due  to  a  migration  of  the  carboxyethyl 
group;  it  melts  at  86*5°,  not  95°  as  stated  by  Bender,  or  120°  by 
Groenvik. 

o -Benzoyloxyphenylur  ethane,  OBz*C6H4‘lSrH*  C02Et,  is  insoluble  in 
alkalis  or  acids,  and  melts  at  75*5°;  when  distilled,  it  yields  alcohol, 
ethyl  benzoate,  benzoylcarbonylaminophenol,  benzenylaminophenol, 
and  a  substance  melting  at  85 — 105°,  probably  impure  carbonyl- 


aminophenol. 


Benzoylcarbonyl-o-aminophenol ,  C6H4  <_0_> CO,  is 


also  made  by  treating  carbonylaminophenol  in  alkaline  solution  with 
benzoyl  chloride  ;  it  melts  at  174°. 

m -Nitrobenzoyloxyphenylur  ethane,  N02*  C6H4*  C02*  C6H4*NH*  C02Et, 
is  soluble  in  alcohol,  ether,  or  benzene,  insoluble  in  alkalis  and 
acids,  and  crystallises  from  a  mixture  of  benzene  and  light  petroleum 
in  slender  prisms  melting  at  86’5°.  On  distillation,  it  yields  alcohol, 
w-nitrobenzoic  acid  and  its  ethyl  ester,  carbonylaminophenol,  and 

m-nitrobenzenyl-o-aminophenol,  Cg^^Q^C’CgH^NOg.  This  sub¬ 
stance  is  also  obtained  by  heating  together  o-aminophenol  and 
m-nitrobenzoyl  chloride  ;  it  is  sparingly  soluble  in  the  usual  organic 
media  excepting  chloroform,  and  separates  from  alcohol  in  greyish- 
yellow  crystals  melting  at  207°. 

m -Nitrobenzoylcarbonylaminophenol  is  somewhat  soluble  in  acetic 
acid,  readily  soluble  in  chloroform,  and  melts  at  199*5 — 201*5°. 
m-Nitrobenzoyl-o-aminophenol  dissolves  in  alkalis,  forming  a  bright 
yellow  solution,  and  crystallises  from  alcohol  in  thick  prisms  melting 
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at  207°.  When  treated  with  ethyl  chloroformate  and  potassium 
hydroxide,  it  affords  m-nitrobenzoylhydroxyphenylurethane. 

m-Nitrobenzoyl-o-aminophenyl  benzoate,  NOg'CgH^CO'NH'CgH^OBz, 
separates  from  alcohol  in  long,  white,  hair-like  needles,  is  not  very 
soluble  in  alcohol,  and  melts  at  151 — 153°.  Benzoyl-o-aminophenyl 
m-nitrobenzoate ,  crystallises  in  short,  thick  prisms,  and  melts  at  152°. 
Both  the  foregoing  substances,  on  hydrolysis  with  alkali,  yield 
benzoyl-o-aminophenol  and  m-nitrobenzoic  acid,  but  cannot  be  con¬ 
verted  into  one  another. 

Carbethoxyaminophenyl  phenyl  carbamate, 

NHPh-C02-C6H4-NTH-C02Et,  or  NHPh-C0-NH-C6H4-0-C02Et, 
made  by  treating  a  solution  of  hydroxyphenylurethane  and  phenyl - 
carbimide  in  absolute  ether  with  aluminium  chloride,  separates  from 
alcohol  in  nearly  white  prisms  melting  at  1 1 6 — 118°,  and  is  fairly  soluble 
in  most  of  the  ordinary  media,  but  insoluble  in  alkalis  or  acids. 

When  hydroxy diphenylcarbamide  in  alkaline  solution  is  treated  with 
ethyl  chloroformate,  an  oil  is  precipitated  which,  on  hydrolysis,  yields 
hydroxyphenylurethane. 


Carbonylmetliylaminophenol,  C6H1<T~^^e^>C 0, 


is  very  soluble  in 


most  organic  solvents  and  melts  at  86°.  o-Methylaminophenol  melts  at 
88 — 90°  (compare  Seidel,  Abstr.,  1891,  53).  Benzoylmethyl-o~amino- 
phenol ,  OH*C6H4*NMeBz,  melts  at  1 60 — 162°.  Benzoylmethyl-o-amino - 
phenyl  ethyl  carbonate  separates  from  light  petroleum  in  Jong, 
silky  needles,  melts  at  68°,  and  is  soluble  in  alcohol,  ether,  or 
benzene;  on  alkaline  hydrolysis, it  yields  benzoylmethyl-o-aminophenol. 
o -Hydroxyphenylmethylurethane,  0H'U6H4*NMe*C02Et,  melts  at  53°, 
dissolves  in  alkalis,  and  is  reprecipitated  by  acids,  o -Benzoyloxyphenyl- 
methylur ethane,  OBz’CgH^NMe’COgEt,  crystallises  in  needles,  melts 
at  88 — 90°,  is  fairly  soluble  in  most  organic  media,  but  insoluble  in 
alkalis  or  acids. 

m-Nitrobenzoylmethyl-o-aminophenol,  O  H  •  C6H4  •  NMe  *  C O •  C6H4  *  N02 , 
separates  from  alcohol  in  beautiful,  large  crystals,  melts  at  105°,  and 
decomposes  at  110 — 115°;  the  benzoate,  C21H16N202,  melts  at  141°. 

Benzoylmethyl-o-aminophenyl  m-nitrobenzoate, 

]Sr02-C6H4-C02-C6H4-NTMeBz, 

separates  from  alcohol  in  large,  stout  crystals  melting  at  123 *5°. 

o-Methoxyphenylur ethane,  0Me,C6H4*NH*C02Et,  made  by  the  action 
of  ethyl  chloroformate  on  anisidine  in  presence  of  alkali,  is  a  nearly 
colourless  oil  boiling  at  180 — 182°  under  26  mm.  pressure  ;  the 
monobromo- derivative  appears  to  melt  at  102'5°,  but  is  mixed  with  a 
second  substance  melting  at  252°,  from  which  it  is  difficult  to 
separate  it. 

o-Methoxyphenylurethane  is  converted  into  o-methoxyphenylcarb- 
amide  (m.p.  146‘5°)  on  treatment  with  phosphorus  pentachloride  and 
ammonia.  Phenyl -  o -methoxyphenylcarbamide, 

OMe-C6H4-NH-CO*NHPh, 

separates  from  a  mixture  of  chloroform  and  light  petroleum  in  thick 
prisms,  melts  at  144°,  and  is  soluble  in  alcohol,  ether,  or 
chloroform. 


220 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


o-Hydroxyphenylurethane  is  easily  methylated  by  von  Pechmann’s 
method  with  diazomethane,  yielding  o-methoxyphenylethylurethane. 

o-Aminophenyl  ethyl  carbonate,  NH2*C6H4*0*C02Et,  made  by  reduc¬ 
ing  o-nitrophenyl  ethyl  carbonate  with  tin  and  hydrochloric  acid  at 
0°,  forms  an  oil  which,  when  kept  over  sulphuric  acid,  changes 
to  o-hydroxyphenylurethane.  The  hydrochloride ,  CgHuONs,HCl,  is 
a  white  solid  which  melts  and  evolves  gas  at  150 — 152°,  and  when 
heated  in  aqueous  solution  deposits  hydroxy  phenyl  urethane.  The 
yrtatinichloi'ide,  C9H11ON3PtCl6,  forms  yellow  crystals.  Attempts  to 
prepare  a  benzoyl  derivative  of  aminophenyl  ethyl  carbonate  resulted 
in  the  formation  of  the  benzoyl  derivative  of  hydroxyphenylurethane. 

As  it  was  thought  that  the  hydrochloride  of  ethoxymethenylamino- 
phenol  might  be  formed  during  the  reduction  of  o-nitrophenyl  ethyl 
carbonate,  a  comparison  of  ethoxymethenylaminophenol  with  amino¬ 
phenyl  ethyl  carbonate  was  made  ;  it  was  found  that  on  passing  hydr¬ 
ogen  chloride  into  its  solution  in  absolute  ether  or  light  petroleum, 
ethyl  chloride  was  evolved  and  carbonylaminophenol  was  produced,  a 
fact  which  indicates  that  the  base  is  not  an  intermediate  product  in 
the  formation  of  o-hydroxyphenylurethane. 

p -Nitrophenyl  ethyl  carbonate ,  made  from  jtf-nitrophenol  or  by 
nitrating  phenyl  ethyl  carbonate,  is  soluble  in  light  petroleum,  ether, 
or  alcohol,  and  crystallises  in  long,  white  needles  melting  at  68°. 
p- Aminophenyl  ethyl  carbonate  melts  at  36°,  dissolves  in  acids,  and  gives 
no  purple  colour  with  ferric  chloride  ;  the  hydrochloride ,  C9HnONs,HCl, 
darkens  at  160°  and  melts  at  197°  with  violent  decomposition;  the 
platinichloride ,  (C9HnON3)2,H2PtCl6,  is  a  bright  yellow,  crystalline 
solid  which  blackens  at  208°  and  melts  at  237°.  p -Ureidophenyl  ethyl 
carbonate  is  insoluble  in  alkalis  and  melts  at  147 — 150°.  All 
attempts  to  cause  a  rearrangement  of  the  molecule  of  ^-aminophenyl 
ethyl  carbonate  were  unsuccessful.  A.  L. 

Oxidation  of  Aqueous  Solutions  of  Aromatic  Hydroxyl- 
amines  by  Atmospheric  Oxygen.  By  JEugen  Bamberger  (£er.>  1900, 
33,  113 — 122). — The  first  product  of  the  oxidation  of  /?-phenylhydroxyl- 
amine  and  its  substitution  products  by  oxygen  in  aqueous  solution  is  a 
nitrosobenzene,  which  usually  combines  more  or  less  rapidly  with  the 
unchanged  phenylhydroxylamine  to  form  an  azoxybenzene.  Inthecase 
of  ortho-dimethylated  phenylhydroxylamines,  such  as  2:  6-xylylhydroxyl- 
amine  and  2:4:  6-mesitylhydroxylamine,  the  stable  nitroso-compound 
is  the  only  product,  but  2  : 5-xylylhydroxylamine  gives  a  mixture  of 
nitrosoxylene  and  azoxyxylene  ;  in  the  case  of  phenylhydroxylamine 
itself,  the  condensation  proceeds  so  rapidly  that  the  presence  of  nitroso- 
benzene  can  only  be  detected  by  its  characteristic  odour. 

Hydrogen  peroxide  is  always  produced  in  the  oxidation,  the  actual 
yield  being  about  90  per  cent,  of  that  required  for  1  mol. ;  the 
/^-substituted  hydroxylamines  are  thus  among  the  substances  that 
bring  about  the  increase  in  activity  ((  Activirung  ’)  of  oxygen. 

The  oxidation  proceeds  much  more  rapidly  in  presence  of  alkalis, 
giving  rise  to  the  formation  of  a  considerable  proportion  of  nitrobenzene. 
Similar  products  are  formed  in  neutral  or  alkaline  solution  when  the 
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oxidation  is  brought  about  by  hydrogen  peroxide ;  this  agent  has  no 
action  on  nitrosobenzene  in  neutral  solution,  but  in  alkaline  solution 
readily  oxidises  it  to  nitrobenzene ;  the  formation  of  the  latter  is 
therefore  probably  due  to  the  action  of  hydrogen  peroxide  on  the 
nitrosobenzene,  which  is  the  first  product  in  both  cases. 

T.  M.  L. 

Action  of  Alkalis  on  Aromatic  Hydroxylamines.  By  Eugen 
Bamberger  and  Friedrich  Brady  (Ber.y  1900, 33,  271 — 274).- — Sodium 
interacts  with  phenylhydroxylamine  in  ethereal  solution  to  form  the 
monosodium  derivative,  NHPh’CXNa,  a  white,  crystalline  powder ; 
Schmidt’s  disodium  derivative  (this  vol.,i,  20),  however,  could  not  be  ob¬ 
tained.  Cold  aqueous  sodium  hydroxide  converts  phenylhydroxylamine, 
when  air  is  excluded  almost  quantitatively  into  azoxybenzene  and  anil¬ 
ine,  no  trace  of  nitrobenzene  being  formed  ;  in  dilute  solution,  the  action 
is  very  slow,  but  takes  place  more  rapidly  on  increasing  either  the 
concentration  or  the  amount  of  alkali,  whilst  if  air  is  present  the 
action  is  very  rapid,  azoxybenzene  and  nitrobenzene  being  formed. 
Since  m-xylyl-2-hydroxylamine  is  not  acted  on  by  aqueous  sodium  hydr¬ 
oxide  when  air  is  excluded,  two  methyl  groups  in  the  ortho-position 
relatively  to  the  NH’OH  radicle  exercise  a  shielding  influence  ;  when 
air  is  present,  both  wi-xylyl-2-hydroxylamine  and  mesitylhydroxylamine 
yield  the  corresponding  nitroso-com pounds.  It  thus  appears  that,  in 
the  case  of  phenylhydroxylamine,  the  azoxybenzene  is  formed  by  the 
interaction  of  the  nitrosobenzene  initially  produced  with  the  base  ; 
with  jo-tolylhydroxylamine,  indeed,  the  formation  of  nitrosotoluene  can 
be  detected. 

The  action  of  ethyl  alcoholic  potassium  hydroxide  in  absence  of  air 
on  phenylhydroxylamine  gives,  after  10  days,  a  quantitative  yield  of 
azobenzene  ;  with  methyl  alcohol,  the  action  is  similar,  but  traces  of 
aniline  and  nitrobenzene  are  also  formed.  W.  A.  D. 

Aromatic  Nitro-derivatives.  By  Angelo  Angeli  and  Francesco 
Angelico  (Real,  Accad .  dei  Lincei ,  1899,  [v],  8,  ii,  28 — 32.)— -Whilst 
substituted  hydroxylamines  having  the  substituent  in  the  amino-group 
react  with  nitro-compounds  with  the  formation  of  substances  containing 
the  complex  *NO!N'OH,  with  those  in  which  the  substitution  is  in  the 
hydroxy-group  of  the  hydroxylamine  no  such  reaction  takes  place. 
The  nature  and  position  of  the  substituent  radicle  also  influence  the 
nature  of  the  product  obtained.  Thus,  nitrobenzene  and ^-nitrotoluene 
give  rise  to  the  compounds  Ph*NOiN*OH  and  C6H4Me*NO.*N*OH 
respectively.  a-Nitronaphthalene,  however,  yields,  with  hydroxylamine, 
1  :  4-nitronaphthylamine, 

When  jt?-nit  rotoluene  reacts  with  amyl  nitrite  in  presence  of  sodium 
ethoxide,  the  side  chain  of  the  toluene  is  attacked  and  ^-nitrobenzald- 
oxime  formed,  T.  H,  P. 

Action  of  Sodium  and  Amyl  Alcohol  on  Phenylaminoacetia 
Acid.  By  Alfred  Einhorn  and  Hermann  Pfeiffer  ( Annalen ,  1899, 
310,  218 — 225.  Compare  Abstr.,  1896,  i,  551). — Phenylisoamylamino- 
acelic  acidy  C5Hn*NH*CHPh'C02H,  produced  on  adding  sodium 
to  a  boiling  solution  of  phenylaminoacetic  acid  in  amyl  alcohol, 
separates  frppa  acetic  acid  as  a  microcrystalline  powder  and  decom- 
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poses  at  252°;  the  mtfroso-derivative  crystallises  from  water  in  slender 
white  needles  and  melts  at  109°. 

Benzylisoamylamine,  CH2Ph*NH*C5Hn,  prepared  by  heating  the 
foregoing  acid,  is  a  colourless  oil  which  boils  at  236 — 239°  under 
720  mm.  pressure;  the  hydrochloride,  platinichloride,  and  aurichloride 
melt  at  253°,  203°,  and  190°  respectively.  Catecholcarbobenzyliso- 
amylamine ,  OH,C6H4*0*CO*N(C5Hn)*OH2Ph,  obtained  by  the  action 
of  catechyl  carbonate  (compare  Abstr.,  1898,  i,  409),  crystallises  from 
petroleum  in  cubes  and  melts  at  74°.  Benzylisoamylamine  is  identical 
with  the  base  described  by  Zaunschirm  (Abstr.,  1888,  1077.) 

The  acid ,  C8H1403,  another  product  of  the  action  of  sodium  and 
amyl  alcohol  on  phenylaminoacetic  acid,  crystallises  in  white  needles 
and  melts  at  133°;  the  ccdcium  salt  is  microcrystalline.  M.  O.  F. 


Benzylbutylamines.  By  Alfred  Einhorn  and  Hermann  Pfeiffer 
(. Annalen ,  1899,  310,  225 — 229). — Benzy lisobutylamine, 

CH2Ph-NH-CH2-CHMe2, 

has  been  already  described  by  Zaunschirm  (Abstr.,  1888,  1077) ;  the 
hydrochloride  and  aurichloride  melt  at  175°  and  190°  respectively. 

Benzyl-n-butylamine ,  CH2Ph*NH*CH2Pr,  prepared  by  reducing 
benzylidenebutylamine  in  alcoholic  solution  with  sodium  amalgam, 
boils  at  226 — 230°  under  715  mm.  pressure;  the  hyd/i'ochloride ,  auri¬ 
chloride,  and  platinichloride  melt  at  241°,  155°,  and  90°  respectively. 

Benzyl-sec-butylamine,  CH2Ph*NH*CHMeEt,  obtained  from  second¬ 
ary  butylamine  by  the  same  process,  boils  at  218 — 225°;  the 
hydrochloride  and  aurichloride  melt  at  180°  and  185°  respectively. 

Benzyl-tert -butylamine,  CH2Ph*NH*CMe3,  obtained  by  the  action  of 
trimethylcarbinyl  iodide  on  benzylamine,  is  a  colourless  oil ;  the 
hydrochloride ,  jplatinichloride,  and  aurichloride  melt  at  228°,  221°, 
and  225°  respectively.  M.  O.  F. 


Action  of  Formaldehyde  on  o-Nitroaniline.  By  Jacob  Meyer 
and  Martin  Bohmer  (Ber.,  1900,  33,  250 — 262.  Compare  Abstr., 
1892,  1450,  and  1893,  i,  389). — Anhydro-m-nitro-p-aminobenzyl  alcohol, 


(CU  \ 

N0s-06H8<£H*)  ,  is  obtained  in  the  form  of  its  hydrochloride  either 

by  digesting  methylenedi-o-nitraniline  with  concentrated  hydrochloric 
acid  at  40°  for  1  hour  or  by  warming  a  mixture  of  o-nitroaniline, 


formaldehyde,  and  hydrochloric  acid  ;  the  base  is  produced  by  digesting 
its  salt  with  hot  water ;  it  is  insoluble  in  all  the  low  boiling  point 


solvents  and  in  dilute  acids,  dissolves  to  a  slight  extent  in  aniline,  quinol¬ 


ine,  or  pyridine,  nitrobenzene,  and  separates  from  solution  in  reddish- 
brown  nodules  melting  and  decomposing  at  265 — 270°.  In  the  above 
experiment,  when  the  digestion  with  hydrochloric  acid  is  continued  for 
a  longer  time  at  the  temperature  of  the  water-bath,  the  filtrate  from 
the  insoluble  hydrochloride  of  the  anhydro -compound  gradually 
deposits  the  hydrochloride  of  3 : 3'-dinitro-4 : 4'-diaminodiphenyl- 
methane  ;  the  base  obtained  by  treating  this  salt  with  hot  water  is 
extremely  insoluble  in  the  ordinary  solvents,  but  dissolves  more  readily 
in  hot  nitrobenzene  or  phenol,  and  crystallises  in  red  needles  melting 
at  228 — 230° ;  the  substance  when  pure  is  quite  insoluble  in  hydro- 
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chloric  acid.  Gram  (Abstr.,  1892,  618),  who  first  studied  this  com¬ 
pound,  gave  its  melting  point  as  224°,  and  stated  that  it  dissolved  in 
20  per  cent,  hydrochloric  acid.  The  diacetyl  derivative  melts  at 
259—260°. 


m-Nitro-^aminobenzyl  alcohol ,  N02*C6H3(NH2)‘CH2*0H,  is  obtained 
as  an  amorphous  yellow  precipitate  when  a  solution  of  the  correspond¬ 
ing  anhydro-compound  in  concentrated  sulphuric  acid  is  diluted  with 
water  ;  it  melts  indefinitely,  sintering  at  130°  and  decomposing  at 
180°;  when  dried  in  a  vacuum  or  when  heated  with  acetic  acid,  it  is 
reconverted  into  the  anhydride.  Tolylenediamine,  [Me :  (NH2)2  => 
1:3:4],  is  ultimately  obtained  by  reducing  m-nitro-jt?-aminobenzyl 
alcohol  with  tin  and  hydrochloric  acid,  but  when  less  of  these  reagents 


NH 


'  JLJ- 

is  employed  an  amorphous  base,  NH2*C6H3<^  (?),  is  formed  as  an 


intermediate  product. 

3:4:3':  4' -Tetraminodiphenylrnethaney  obtained  by  reducing  3  :  3'-di- 
nitro-4 : 4'-diaminodiphenylmethane  with  tin  and  hydrochloric  acid, 
crystallises  from  water  in  colourless,  rhombic  leaflets  which  darken 
on  exposure  to  air  and  melt  at  137 — 138°;  its  salts  are  all  extremely 
soluble,  the  solution  of  the  hydrochloride  developing  a  dark  red  colora¬ 
tion  with  ferric  chloride.  The  authors  cannot  corroborate  Gram’s 
statement  that  the  base  is  sparingly  soluble  in  water,  and  that  it  yields 
a  platinichloride  crystallising  in  yellow  needles. 

The  di-%methylbenziminazole ,  produced  by  heating  the  tetramino-base 
with  glacial  acetic  acid,  contains  1  mol.  of  water  and  has  the  composi¬ 
tion  Cl7H18ON4 ;  the  water  is  not  removed  by  treating  the  substance 
with  concentrated  sulphuric  acid,  acetic  anhydride,  or  phosphorus 
oxychloride  ;  it  melts  at  285°  and  when  heated  at  this  temperature  for 
some  time  a  portion  of  the  water  is  driven  off.  The  platinichloride 
crystallises  in  yellow  needles  which  retain  the  mol.  of  water  even 
when  dried  at  100°,  the  composition  of  the  salt  being  expressed  by 
Cl7H1801Sr4,H2PtCl6.  The  nitrate ,  C^HjgOgNg,  however,  corresponds 
with  the  anhydrous  iminazole ;  it  decomposes  at  220°. 


The  diiminazole,  CH2^C6H3<C^^^>CH^2,  which  results  from  the 


action  of  formic  acid  on  the  tetramine,  crystallises  from  alcohol  in 
colourless,  oval  leaflets  and  melts  at  212° ;  it  is  very  hygroscopic. 
The  nitrate ,  C15H1406N6,  crystallises  in  needles  melting  at  230°  ;  the 
platinichloride ,  C15H14ON4,H2PtCl6,  contains  one  molecular  proportion 
of  water. 


The  di-2-ethylbenziminazole ,  CH2^C6H3<[-^^^>CEt^2,  prepared  by 

heating  the  tetramine  with  propionic  acid,  crystallises  from  dilutealcohol 
in  colourless  prisms  and  melts  at  263 — 264°.  The  nitrate  crystallises 
in  colourless  needles  and  melts  at  212°;  the  platinichloride  separates 
in  sparingly  soluble,  pale  yellow,  prismatic  crystals. 

The  diazimide ,  CH2^C6H3<C-j^^^>N^)2,  obtained  by  treating  a 

solution  of  the  tetramine  in  dilute  sulphuric  acid  with  sodium  nitrite 
(2  mols.),  crystallises  in  aggregates  of  needles  and  melts  at  155° ;  it 
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dissolves  in  sodium  hydroxide  solution  and  is  reprecipitated  by  cold 
dilute  acids  ;  it  is,  however,  soluble  in  hot  acids. 


/  JN:urh\ 

The  tetraphenyldiquinoxaline ,  CHJ  C6H3<C^.0pk /  ’  PrePared  by 

condensing  the  tetramine  with  benzil  in  alcoholic  solution,  crystallises 
from  alcoholic  chloroform  or  phenol  in  clusters  of  colourless  needles 
and  melts  at  245 — 247°;  it  gives  the  reactions  of  quinoxaline  bases, 
developing  a  red  coloration  on  treatment  with  a  mixture  of  concen¬ 
trated  hydrochloric  and  sulphuric  acids.  G.  T.  M. 


Formation  of  Quaternary  Ammonium  Compounds  in  the 
case  of  Homologues  of  Aniline.  By  Emil  Fischer  and  Adolf 
Windaus  (Ber.,  1900,  33,  345—352). — Yon  Hofmann  observed  (this 
Journal,  1872,  1021)  that  the  dimethyl  derivatives  of  mesidine  and 
pentamethylaminobenzene  do  not  yield  quaternary  ammonium  iodides 
when  heated  with  methyl  iodide  at  150°.  As  a  result  of  examining 
the  six  isomeric  xylidines,  the  authors  find  that  1 -ami  no-2  :  6-dimethyl- 
benzene  is  the  only  member  of  this  class  which  does  not  give  rise  to  a 
quaternary  ammonium  iodide  when  the  dimethyl  base  is  heated  with 
methyl  iodide  at  100°;  the  immediate  neighbourhood  of  a  single 
methyl  group  suffices  to  retard  the  formation  of  the  quaternary  ammon¬ 
ium  salt.  These  phenomena  are  of  the  same  order  as  those  observed 
by  Victor  Meyer  in  connection  with  the  formation  of  aromatic  esters. 

The  methiodide  of  dimethyl-as-m-xylidine  melts  and  decomposes  at 
183°  (186°  corr.) ;  the  methochloride  is  hygroscopic,  and  forms  a 
platinichloride  which  crystallises  in  small  rhombs.  The  methiodide 
of  dimethyl-jo-xylidine  crystallises  from  alcohol  in  small  prisms,  and 
decomposes  at  215 — 218°  (219 — 222°  corr.) ;  the  platinichloride  dis¬ 
solves  sparingly  in  water.  The  methiodide  of  dimethyl-as-o-xylidine 
crystallises  from  water  in  long,  colourless  prisms,  and  decomposes  at 
235—237°  (240—242°  corr.).  M.  O.  F. 

Transformation  of  Phenyl,  p-Toljly  and  Thymyl  Acetates 
into  the  corresponding  Benzoates.  By  F.  Bodroux  (Bull  Soc. 
Chim.y  1900,  [iii],  23,  54 — 55). — When  phenyl  acetate  is  left  in 
contact  with  zinc  dust  and  benzoyl  chloride  at  the  ordinary  tem¬ 
perature,  heat  is  developed,  hydrogen  chloride  evolved,  and  phenyl 
benzoate  formed  in  almost  the  theoretical  quantity.  />Tolyl  and 
thyml  acetates  behave  in  a  similar  manner,  but  the  reaction  does  not 
occur  with  /5-naphthyl  acetate.  N.  L. 

Synthetical  Preparation  of  Iretol  and  allied  Phentetrol 
Derivatives.  By  Emtl  Koiiner  (Monatsh.,  1899,  20,  926 — 941). — - 
The  author  has  studied  the  action  of  water  on  derivatives  of  triamino- 
phenol  in  order  to  compare  it  with  the  action  of  water  on  triamino- 
benzenes  (Weidel,  Abstr.,  1898,  i,  578  et  seq .), 

2:4:  6-Triaminophenol,  on  treatment  with  water,  yields  a  small 
quantity  of  a  substance  free  from  nitrogen,  which  melts  at  164°,  and 
may  be  phentetrol  (Oettinger,  Abstr.,  1895,  i,  457).  The  small  yield 
being  probably  due  to  the  formation  of  substances  of  a  quinonoid 
nature  as  owing  to  the  presence  of  a  NH2  group  in  the  para-position  to 
an  OH  group,  the  alkyl  derivatives  of  picric  acid  were  reduced. 
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2:4:  6-Trinitromethoxybenzene,  on  reduction  with  tin  and  hydro¬ 
chloric  acid,  at  a  temperature  under  75°  yields  the  dihydrochloride  of 
diaminohydroxymethoxybenzene,  which  forms  almost  colourless 
needles  and  gives  no  coloration  with  ferric  chloride;  it  forms  a 
triacetyl  derivative,  OMe#C6H2(OAc)(NHAc)2,  which  crystallises  in 
colourless  needles  melting  at  194 — 196°.  On  treating  the  dihydro¬ 
chloride  with  water  containing  a  little  stannous  chloride  in  an  atmo¬ 
sphere  of  carbon  dioxide,  iretol  is  obtained.  Iretol  (de  Laire  and 
Tiemann,  Abstr.,  1894,  i,  47)  forms  a  triacetyl  derivative,  which  crystal¬ 
lises  in  needles,  melts  at  49°,  and  boils  at  230°  under  25  mm.  pressure. 

2:4:  6-Trinitroethoxybenzene,  on  reduction  with  tin  and  hydro¬ 
chloric  acid,  yields  the  dihydrochloride  of  diaminohy dr oxy ethoxy- 
benzene,  which  crystallises  with  2H20,  gives  no  coloration  with  ferric 
chloride  or  ammonia,  and  on  treatment  with  water  yields  1  :  2  :  4  :  6- 
phentetrol  ethyl  ether ,  which  crystallises  from  water  in  colourless  needles 
melting  at  220°.  The  latter  forms  a  triacetyl  derivative  which  melts 
at  74°  and  boils  at  232°  under  17  mm.  pressure.  B.  H.  P. 

Bromination  of  Phenols.  By  Hugo  Ditz  (Zeit.  angew .  Chem ., 
1899,  1155 — 1156). — A  reply  to  Yaubel  (this  vol.,ii,  112).  The  author 
discusses  the  fact  that  tribromo-m-cresol  bromide  is  easily  reduced  by 
potassium  iodide,  although  dibromo-o-  and  -/?-cresol  bromides  are  acted 
on  only  with  difficulty,  but  no  new  facts  are  adduced.  W.  A.  D. 

A  Condensation  Product  of  Trimethylphloroglucinol.  By 
Jaeoslav  Cecelsky  (Monatsh.,  1899,  20,  779 — 791).  —  Cedron, 
Ci6H1806  or  C14H1605,  the  solid  product  which  separates  when  aqueous 
ferric  chloride  is  added  to  an  alcoholic  solution  of  trimethylphloro¬ 
glucinol  (compare  Weidel  and  Wenzel,  Monatsh .,  1898,  19,  249 — 267, 
and  Bohm,  Annalen,  1898,  302,  184),  crystallises  in  aggregates  of 
white,  lustreless  prisms  melting  and  decomposing  at  305°  (uncorr.), 
is  insoluble  in  water  and  ordinary  solvents,  except  at  their  boiling 
point,  but  soluble  in  dilute  alkalis.  It  is  acid  to  phenolphthalein,  and 
gives  a  colour  reaction  with  ferric  chloride.  Although  the  formula 
CuHi605  is  indicated  by  a  cryoscopic  determination  of  the  molecular 
weight,  016H1806  is  adopted,  as  it  alone  agrees  with  that  of  the  deriva¬ 
tives.  The  potassium  compound,  C16H1506K3,6H20,  separates  from 
aqueous  solution  in  well  formed,  colourless  crystals,  which  rapidly 
become  opaque  in  the  air.  Cedron  methylic  ether ,  C16Rl7Me06,  crys¬ 
tallises  from  methyl  alcohol  in  white  needles  melting  at  298° 
(uncorr.),  is  soluble  in  acetic  acid,  benzene,  or  dilute  alkalis,  but 
practically  insoluble  in  water. 

Acetylcedron ,  CI6H1(JAc06,  crystallises  from  ethyl  acetate  as  small, 
lustrous  prisms,  melts  at  260°  (uncorr.),  and  dissolves  with  easa 
only  in  ethyl  acetate  and  acetic  anhydride.  Cedron  does  not  react 
with  phenylhydrazine,  is  entirely  destroyed  by  oxidising  agents,  and  if 
fused  with  caustic  alkali  is  nearly  completely  oxidised,  only  a  small 
quantity  of  fatty  acids  (acetic  and  butyric)  being  obtained.  When 
heated  with  hydriodic  acid  under  pressure,  an  oily  compound ,  C8H1203, 
or  probably  C1QH2406,  is  obtained  ;  this  becomes  crystalline  after  a 
time,  boils  at  201 — 203°  under  16  mm.  pressure,  is  slightly  soluble  in 
water  and  warm  alkali,  and  has  the  odour  of  cedar-wood,  whence  the 
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name  for  the  parent  substance.  When  distilled  with  zin  c-dust,  cedroR 
forms  an  oil  with  the  odour  and  boiling  point  (132°)  of  mesityl  oxide, 
but  dissimilar  in  composition  ;  other  products  of  a  resinous  nature  are 
also  obtained.  B.  L.  J. 

Action  of  Sodium  Mono-  and  Di-sulphides  on  Aromatic  Nitro¬ 
compounds,  By  J.  J.  Blanksma  (Proc.  K .  Akad.  Wetensch .  Amster¬ 
dam,  1899,  2,  271 — 272). — o -Dinitrodiphenyl  disulphide,  S2(C6H4*N02)2, 
is  obtained  by  the  action  of  sodium  disulphide  on  o-dinitrobenzene  ; 
similarly,  o-dinitrodiphenyl  sulphide  is  produced  by  the  action  of 
sodium  monosulphide.  The  aromatic  monosulphide  oxidises  to  a  sulph- 
oxide,  and  then  to  a  sulphone,  whilst  the  disulphide  yields  2  mols.  of 
o-nitrobenzenesulphonic  acid.  By  the  action  of  sodium  disulphide  on 
^-chloronitrobenzene,  ynnitrodiphenyl  disulphide  is  produced.  The 
sulphides  of  sodium  reduce  ^-dinitro benzene  to  ^-dinitroazoxybenzene, 
a  small  amount  of  jt?-nitrothiophenol  being  formed  at  the  same  time. 
Oxidisingagents  convert  j>nitrodiphenyl  disulphide  into  ^-nitrobenzene- 
sulphonic  acid.  G.  T.  M. 

Acidimetry*  By  Henri  Imbert  and  A.  Astruc  ( Compt .  rend ., 
1900,  130,  35 — 37). — The  authors  have  endeavoured  to  obtain  infor¬ 
mation  as  to  the  relative  energy  of  the  acidic  functions  of  various 
acids,  hydroxy-acids,  phenols,  and  their  substitution  derivatives  by 
means  of  their  reactions  with  helianthin  ( H ),  phenolphthalein  (P),  and 
Poirrier’s  blue  (P)  respectively.  Phenol  is  neutral  to  H  and  P  and 
monobasic  to  B ,  whereas  trinitrophenol  is  monobasic  with  all  three. 
The  ordinary  monobasic  acids  are  acid  to  H  and  monobasic  with  P  and 
B.  It  is  noteworthy  that  the  heat  of  neutralisation  of  trinitrophenol 
is  practically  identical  with  that  of  the  monobasic  acids.  The  bromo- 
benzoic  acids  are  monobasic  with  P  and  B,  but  only  the  ortho-deriva¬ 
tive  is  acid  to  H ,  and  the  nitrobenzoic  acids  behave  in  the  same 
way.  Glycollic  and  lactic  acids  are  monobasic  with  P  and  B  and  acid 
to  IL  o-Hydroxybenzoie  acid  is  monobasic  with  all  three  indicators, 
but  the  meta-  and  para-derivatives,  although  acid  to  H ,  cannot  be 
accurately  estimated  with  that  indicator,  whilst,  on  the  other  hand, 
the  para-derivative  is  dibasic  with  B,  and  the  meta-derivative  some¬ 
what  more  than  monobasic.  Protocatechuic  and  vanillic  acids  are 
monobasic  with  P  and  dibasic  with  B.  Aminoacetic  acid  is  neutral 
to  H  and  P,  but  acid,  although  not  definitely  monobasic,  with  B,  the 
presence  of  the  amino-group  reducing  the  energy  of  the  acidic  function, 
o-  and  m-Aminobenzoic  acids  are  likewise  almost  neutral  to  H ,  whilst 
the  para-derivative  is  acid,  the  amino-group  in  the  para-position 
having  little  effect  on  the  energy  of  the  acidic  function ;  all  three  are 
monobasic  with  P  and  B.  C.  H.  B. 

Action  of  Ethyl  Acetoacetate  and  Substituted  Aceto- 
acetates  on  p-Aminobenzoic  Acid  in  Presence  and  Absence 
of  Pyridine.  By  Julius  Troeger  (J.  pr.  Chem .,  1899,  [ii],  60, 
507 — 519). — Acetoacetyl-'p-aminobenzoic  acid , 

CH2Ac*CO-NH-  c6h4-  co2h, 

prepared  by  heating  p-aminobenzoic  acid  with  excess  of  ethyl  aceto¬ 
acetate,  cry  stalli  ses  from  acetic  acid  in  pale  yellow,  lustrous  needles,  melts 
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at  190°,  and  is  easily  soluble  in  hot  water,  hot  acetic  acid,  or  cold 
methyl  alcohol. 

When jt>aminoben zoic  acid  and  ethyl  acetoacetate  are  heated  together 
in  the  presence  of  a  little  pyridine,  a  yellowish-white  compound , 
Ci8H1605N’2,  separates,  which  does  not  melt,  and  is  almost  insoluble 
in  the  usual  solvents ;  it  probably  has  the  constitution 

C02H>  C6H4*NH*  CO-CH2-  CMeIN*  C6H4-  C02H. 

Methylacetoacetyl-p-aminobenzoic  acid ,  CHMeAc  CO  4NH*  c0h4-co2h, 
obtained  by  heating  ^-aminobenzoic  acid  with  ethyl  methylaceto- 
acetate,  separates  from  hot  water  in  pale  yellow,  silky  crystals,  and 
melts  at  195 — 196° ;  the  yield  is  small;  if,  however,  a  little  pyridine 
is  present,  this  substance  is  not  formed,  but  ^-carbodibenzamic  acid  is 
produced.  The  latter  also  results  from  the  action  of  ethyl  ethylaceto^ 
acetate  on  ^-aminobenzoic  acid  under  similar  conditions,  but  in  the 
absence  of  pyridine  no  condensation  occurs. 

When  ^-aminobenzoic  acid  is  heated  with  excess  of  ethyl  chloro^ 
acetoacetate  on  the  water-bath  for  1 — 2  hours  only,  and  the  product 
treated  with  alcohol,  chloroacetylaceto^-aminobenzoic  acid , 

CHAcCl-CO  ‘M‘C6H4‘  C02H, 

separates  from  the  alcoholic  solution  in  well-formed  crystals ;  it 
melts  at  189°,  and  is  insoluble  in  water;  if,  however,  the  heating  on 
the  water-bath  is  prolonged,  hydroxy acetoacetyl-p*aminobenzoic  acid  is 
obtained;  this  is  a  yellow  substance,  which  melts  at  185°,  and  is 
soluble  in  ethyl  acetate.  The  sodium  and  silver  salts  were  prepared. 

E.  G. 


Reduction  of  Benzylaminecarboxylic  [Aminophenylacetic] 
Acids.  By  Alfred  Einhorn  ( Annalen ,  1899,  310,  189 — 194.  Com¬ 
pare  Abstr.,  1899,  i,  407). — Introductory  to  the  abstracts  following, 
and  this  vol.,  i,  221,  222.  M.  0.  F. 


Reduction  of  ^-Benzylaminecarboxylic  Acid.  By  Alfred 
Einhorn  and  Carl  Ladisch  ( Annalen ,  1899,  310,  194 — 204). — 


fi-HexaJiydro-p-benzylaminecarboxylic  acid ,  C6H10<^ 


oh2-nh8 

co-o 


,  prepared 


by  reducing  jo-benzylaminecarboxylic  acid  with  sodium  and  amyl 
alcohol,  crystallises  from  acetone  in  small,  hygroscopic  cubes,  and 
blackens  between  220° and  229°,  when  it  evolves  gas ;  when  exposed  to  air 
during  a  few  minutes,  it  absorbs  moisture,  and  then  melts  at  50 — 78°. 
It  dissolves  readily  in  organic  media,  but  is  insoluble  in  potash,  being 
probably  a  betaine.  The  hydrochloride  and  hydrobromide  are  crystal¬ 
line,  and  the  hydriodide  contains  2H20,  which  is  liberated  at  160°. 
The  platinichloride  crystallises  from  water  in  orange  plates,  and  melts, 
evolving  gas,  at  234°  ;  the  aurichloride  forms  needles,  which  melt  and 
decompose  at  208 — 223°. 

a-Hexahydro-Tp-benzylaminecarboxylic  acid ,  NH2*CH2  •o6h10-co2h, 
also  obtained  on  reducing  ^-benzylaminecarboxylic  acid,  is  separated 
from  the  foregoing  substance  by  taking  advantage  of  the  solubility  of 
its  hydrochloride  in  methyl  alcohol ;  it  dissolves  in  alkalis,  crystallises 
from  acetone  in  cubes,  and  softens  at  270°,  but  does  not  melt  at  280°. 
The  hydrochloride  crystallises  in  leaflets  and  melts  at  260°,  which  is  also 
the  melting  point  of  the  platinichloride ;  the  aurichloride  crystallises 
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from  hot  water,  and  melts  and  decomposes  at  150  —160°*  The 
methylic  salt  yields  a  hydrochloride  which  separates  from  ethyl  acetate 
in  somewhat  indefinite  crystals,  and  melts  at  195 — 200°.  The  benzoyl 
derivative  crystallises  from  alcohol  in  long  needles,  and  melts  at 
177—178°,  when  it  decomposes. 

When  /3-hexahydro-p-benzylaminecarboxyIic  acid  is  heated  with 
sodium  amyloxide  in  amyl  alcohol  during  12  hours,  it  is  converted 
into  the  a-modification.  Nitrous  acid  gives  rise  to  the  compound, 
CsH1403N2,  which  crystallises  from  water  in  prismatic  needles  and 
melts  at  183°,  when  it  decomposes  \  it  does  nob  give  Liebermann’s 
reaction  for  nitroso-eompounds. 

The  compound ,  C1GH2604,  obtained  by  reducing  jt?-methylolbenzoic 
acid  with  sodium  and  amylic  alcohol,  is  insoluble  in  acetone,  chloro¬ 
form,  and  benzene  ;  it  melts  indefinitely  at  140 — 147°. 

M.  O.  F. 


Reduction  of  ^-Diethylbenzylaminecarboxylic  [p-Diethyl- 
aminophenylacetic]  Acid.  By  Alfred  Einhorn  and  Stavros  C. 
Papastavros  ( Annalen ,  1899,  310,  205 — 217.  Compare  Friedlander 
and  Mosczyc,  Abstr.,  1895,  i,  414  ;  also  Einhorn,  Abstr.,  1896,  i,  551). 
— Ethyl  {£rchloro-^~toluate  boils  at  260 — 280°.  When  its  alcoholic 
solution  is  heated  with  diethylamine  ethyl  p-diethylbenzylaminecarb- 
oxylate ,  NEt2#CH2*C6H4*C02Et,  is  produced,  forming  a  colourless  oil 
which  boils  at  277 — 280°;  the  hydrochloride  crystallises  from  absolute 
alcohol  in  slender,  white  needles,  and  melts  at  210°,  the  platinichloride 
and  aurichloride  melting  at  213°  and  134°  respectively,  p -Diethylbenzyl- 
aminecarboxylic  acid  crystallises  from  a  mixture  of  alcohol  and  benzene, 
and  melts  at  150°;  the  hydrochloride  contains  2H20,  and  melts  at  185°, 
whilst  the  platinichloride ,  aurichloride ,  and  picrate  melt  at  202 — 203°, 
156°,  and  174 — 176°  respectively.  The  amide  melts  at  152°,  and  forms 
the  crystalline  hydrochloride  which  melts  at  208°.  Nitro-p-diethylbenzyl- 
aminecarboxylic  acid  hydrochloride ,  NEt2*CH2#C6H3(N02)*C02H,HCl, 
prepared  by  the  action  of  diethylamine  on  the  nitro-derivative  of 
w-chloro-p-toluic  acid,  crystallises  from  alcohol  in  small  prisms  and 
melts  at  225°. 

trans -Hexahydro  - ip-diethylbenzylaminecarboxylic  acid, 

NEt2-CH2'C6H10*CO2H, 

obtained  by  reducing  ^  diethy lbenzylaminecarboxy lie  acid  with  sodium 
in  amyl  alcohol,  melts  indefinitely  at  85 — 90°;  the  hydrochloride  and 
aurichloride  melt  at  195°  and  153°  respectively,  and  the  picrate  melts 
at  163 — 164°. 


cis~Hexahydro-j)~diethylbenzylaminecarboxylic  acid ,  another  product 
of  the  reduction  of  ^-diethylbenzylaminecarboxylic  acid,  has  probably 

.CH2*NHEt2 

the  betaine-like  constitution,  G6H10\qq _ ^  \  it  is  obtained 


from  the  tfraws  modification  by  the  action  of  sodium  amyloxide 
in  hot  amyl  alcohol ;  it  is  a  colourless  oil  with  a  stupefying  odour, 
and  boils  at  275 — 280°  ;  the  hydrochloride  and  picrate  melt  at  166°  and 
163°  respectively,  and  the  aurichloride  crystallises  in  golden-yellow, 
prismatic  needles.  The  ethyl  ester  is  an  oil,  and  the  methylammonium 
hydroxide ,  G13H2r03N,  crystallises  from  alcohol  and  ethyl  acetate  in 
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needles  melting  at  142° ;  when  the  latter  is  heated  with  concentrated 
potassium  hydroxide,  the  unsaturated  acid,  C8H10O2,  is  produced, 
crystallising  from  petroleum  in  needles  which  melt  at  164°.  M  0.  F. 

Phenylisobutyric  and  Tolylisobutyric  Acids.  By  Otto 
Wallach  ( Chem .  Centr .,  1899,  ii,  1047 — 1048;  from  Nadir,  k.  Ges. 
TFws.  Gottingen,  1899,  No.  2). — a -Phenylisobutyric  acid ,  CMe2Ph*C02H, 
prepared  by  the  action  of  aluminium  bromide  on  a-bromoisobutyric 
acid  and  benzene,  melts  at  77-^78°,  boils  at  150 — 155°  under  10  mm. 
pressure,  and  forms  an  insoluble  silver  salt  and  a  calcium  salt  which 
crystallises  with  2H20.  The  methyl  ester  boils  at  225°,  the  ethyl  ester 
at  235 — 236°,  the  propyl  ester  at  250°,  and  the  butyl  ester  at  260 — 261°. 
The  chloride  boils  at  109°  under  13  mm.  pressure  ;  the  amide  melts 
at  160 — 161°,  boils  at  200 — 205°  under  80  mm.  pressure,  and  is  almost 
insoluble  in  water  and  only  very  slightly  soluble  in  ether.  Phenyl- 
isobutyronitrile,  CMe2Ph,CN,  obtained  by  the  action  of  phosphorus 
pentachloride  on  the  amide,  boils  at  232°,  has  a  sp.  gr.  0*966  at  21°, 
and  a  specific  refractive  index  1*50665.  By  the  action  of  phosphoric 
oxide  on  the  amide,  a  hydrocarbon  is  formed  which  is  probably  di - 
plienyltetramethylethane ,  CMe2Ph*CiVIe2Ph  ;  it  melts  at  55 — 56°,  and 
boils  at  138 — 140°  under  15  mm.  pressure.  Phenylisobutylamine , 
CMe2Ph*CH2’NH2,  prepared  by  reducing  the  nitrile,  is  a  colourless  oil, 
and  forms  a  hydrochloride  which  is  very  easily  soluble  in  water. 
The  carbamide,  CMe2Ph’CH2*NH*CO*NH2,  obtained  by  the  action  of 
potassium  cyanate  on  the  hydrochloride,  crystallises  in  transparent 
plates  and  melts  at  140 — 141°. 

p -Tolylisobutyric  acid,  C6H4Me*CMe2*  C02H,  prepared  in  a  similar 
manner  to  phenylisobutyric  acid,  melts  at  72°,  and  boils  at  172 — 180° 
under  12  mm.  pressure.  The  amide  melts  at  123 — 124°,  and  boils  at 
240 — 247°  under  84  mm.  pressure.  p -Tolyhsobutyronitrile  boils  at 

247 — 248°,  has  a  sp.  gr.  0*955  at  20°,  a  specific  refractive  index 
1*5057,  and  by  the  action  of  phosphoric  oxide  yields  ^-isobutyl- 
toluene.  E.  W.  W. 


Chlorylphthalimide  and  Bromylphthalimide  and  their  Con¬ 
version  into  Isatoic  Anhydride  and  Acetylanthranil.  By 
Julius  Bredt  and  H.  Hof  ( Ber .,  1900,  33,  21 — 29). — Bromyl- 


CO 

phthalimide ,  C6H4<^Q^>NBr,  is  obtained 


by  running  a  solution  of 


phthalimide  in  a  slight  excess  of  dilute  aqueous  sodium  hydroxide  into 
a  mixture  of  bromine  and  water  ;  chlorylphthalimide,  by  adding  the  first 
solution  gradually  to  water  through  which  chlorine,  kept  constantly 
in  excess,  is  being  passed ;  all  solutions  are  kept  at  0°.  The  two 
substances  melt  at  206 — 207°  and  183 — 185°  respectively;  they  lose 
their  halogen  readily,  forming  hypochlorous  or  hypobromous  acid,  or 
derivatives  of  these.  When  allowed  to  remain  in  dilute  alcoholic 
solution  with  sodium  methoxide  or  ethoxide,  at  first  at  0°,  they  yield 
dimethyl  and  diethyl  carboxyanthranilates  (isatoates),  which  melt  at 
60 — 61°  and  43 — 44°  respectively,  and  boil,  the  first  at  165 — 166° 
under  12  mm.,  the  second  at  174°  under  10  mm.  pressure.  When  a 
concentrated  sodium  methoxide  solution  is  employed,  a  carbamide 
derivative,  C0(NH*C0*C6H4*C02Me)2,  is  the  chief  product ;  it  melts 
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and  decomposes  at  142 — 143°,  and  crystallises  with  chloroform.  The 
diethyl  ester,  when  allowed  to  remain  with  a  suitable  quantity  of 
sodium  ethoxide  in  alcoholic  solution,  yields  ethyl  hydrogen  carboxy- 
anthranilate,  002H#06H4*NH*C02Et,  which  melts  and  decomposes  at 
126°.  When  this  is  boiled  with  acetic  anhydride,  it  yields  acetyl - 
NAc 

anthranily  C6H4<^  i  ,  which  melts  at  79 — 80°,  boils  at  148 — 149°  under 

O  O 


13  mm.  pressure,  and  yields  acetylanthranilic  acid  when  boiled  with 
water.  If  acetyl  chloride  is  employed  instead  of  acetic  anhydride,  the 

product  is  isatoic  anhydride,  C6H4<^^^^>0,  in  good  yield  (com¬ 


pare  Erdmann,  Abstr.,  1899,  i,  939).  This  forms  monoclinic  plates 
\a  :  b  :  c  =  0*7029  : 1  :  0'6797  ,*  /?  =  86°25']  ;  when  it  is  heated  with 
alcoholic  sodium  alkoxides,  alkyl  anthranilates  are  formed  and  other 
products  in  addition ;  the  isobutyl  and  amyl  esters  boil  respectively  at 
156 — 157°  and  169 — 170°  under  13 J  mm.  pressure.  C.  E.  B. 


Formation  of  Indigo  from  Woad  (Isatis  tinotoria).  By 
Martinus  W.  Beijerinck  (Proc.  k.  Akad.  Wetensch.  Amsterdam ,  1899,  2, 
120 — 129). — Indigofera  leptostachya  and  Polygonum  tinctorium  contain 
indican  ;  woad,  on  the  other  hand,  contains  free  indoxyl.  The  extrac¬ 
tion  of  woad  must  be  carried  out  in  the  absence  of  air  owing  to  the 
unstable  nature  of  the  indoxyl ;  hot  and  cold  extracts  of  the  plant  both 
contain  this  compound.  The  indoxyl  solution  obtained  either  from 
the  indican  plants  by  the  action  of  an  enzyme  or  from  woad,  is  fluor¬ 
escent  and  slightly  acid  ;  a  film  of  indigotin  is  slowly  produced  on  its 
surface,  the  oxidation  being  accelerated  by  alkalis,  and  to  a  less  extent 
by  acids.  Hydrogen  peroxide  destroys  indoxyl,  but  without  forming 
coloured  products.  A  precipitate  of  indigo-red  is  produced  by  warm¬ 
ing  an  acid  or  alkaline  solution  of  indoxyl  with  isatin ;  a  similar 
result  is  obtained  with  an  acid  solution  of  indican,  and  the  reaction 
may  be  employed  in  estimating  the  glucoside.  The  indigo  from  woad 
contains  a  small  quantity  of  indigo-red.  The  indigo  plants  do  not 
appear  to  contain  an  oxydase  capable  of  converting  indoxyl  into 
indigotin,  and  this  pigment  is  not  produced  in  their  tissues  when  they 
are  suddenly  killed.  A  large  amount  of  colouring  matter,  however, 
is  formed  when  the  plants  are  allowed  to  die  slowly,  and  the  author 
supposes  the  oxidation  to  be  due  to  the  formation  of  alkali  in  the 
dying  tissues. 

When  the  ct  indican  plants  ”  are  asphyxiated  at  the  ordinary  tempera¬ 
ture  by  immersion  in  mercury  or  exposure  to  hydrogen  or  carbon 
dioxide,  the  indigo  enzyme  converts  the  indican  into  indoxyl ;  these 
dead  plants  then  resemble  woad  under  normal  conditions,  and,  like  the 
latter,  yield  a  large  amount  of  indigo  on  exposure  to  an  atmosphere 
containing  ammonia.  G.  T.  M. 

Formation  of  Indigo  from  Indigoferse  and  from  Marsdenia 
tinctoria.  By  Pieter  van  Romburgh  ( Proc .  k.  Akad .  Wetensch. 
Amsterdam ,  1899,  2,  344 — 348). — The  aqueous  extract  of  the  leaves  of 
Marsdenia  tinctoria  and  certain  of  the  Indigoferce  contains  a  soluble 
substance  yielding  indigotin  on  oxidation ;  indigo  leaves  retain  the 
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power  of  decomposing  indican  even  after  extraction  with  ether,  alcohol, 
acetone,  or  chloroform  ;  the  soluble  compound  which  is  thus  liberated 
differs  from  indigo-white  in  being  soluble  in  acids,  and  from  indoxyl  in 
its  reactions  with  mineral  acids  or  alkaline  carbonates.  G.  T.  M. 

Fusion  of  Indigotin  with  Potassium  Hydroxide.  By  W. 
Hentschel  (J.pr.  Chem .,  [ii],  1899,  60,  577 — 581.  Compare  Heumann 
and  Bachofen,  Abstr.,  1893,  i,  270;  Fritsche  and  Liebig,  Annalen , 
1841,39,76;  Cahours,  Ann.  Chim .  Phys .,  1845,  [iii],  13,  113). — 
Indigo-blue  dissolves  but  slowly  in  hot  concentrated  potassium 
hydroxide  ;  at  150°,  the  products  are  indoxyl  and  chrysanilic  acid, 
Ci6Hi204N2,  obtained  respectively  by  reduction  and  oxidation  of  the 
indigotin.  At  200 — 300°,  the  chrysanilic  acid  becomes  converted  into 
anthranilic  acid,  but  the  indoxyl  remains  unaltered  even  at  tempera¬ 
tures  at  which  the  anthranilic  acid  itself  begins  to  decompose.  The 
only  bye-products  are  hydrogen  and  carbon  dioxide.  The  action  with 
sodium  hydroxide  is  more  violent ;  at  200°,  the  chief  product  is  chrys¬ 
anilic  acid,  together  with  a  little  indoxyl ;  at  250°,  practically  pure 
anthranilic  acid  is  obtained.  J.  J.  S. 

Salts  of  Indigotintrisulphonic  Acid.  By  Max  Honig  (Chem. 
Centr.y  1899,  ii,  1052  ;  from  Festschr.  Techn.  Hochschule  Brilnn ,  October, 
1899). — The  salts  of  indigotin-monosulphonic  and  -disulphonic  acids 
are  slightly  soluble  in  water  and  are  difficult  to  obtain  in  a  crystalline 
form.  Majmion  prepared  sodium  indigotindisulphonate  in  the  form  of 
small  needles  arranged  in  tufts,  but  all  the  other  salts  were  amorphous. 
Indigotintrisulphonic  acid  is  formed  by  heating  indigo  with  fuming 
sulphuric  acid  at  40 — 50°.  The  alkali  salts  are  prepared  by  neutralis¬ 
ing  the  aqueous  solution  of  the  acid,  salting  out  with  the  corresponding 
alkali  chloride,  and  crystallising  from  hot  dilute  alcohol.  The  sodium 
salt,  CjgHyO^^SOgNa^,  crystallises  in  copper-red,  monoclinic  needles 
which  have  a  metallic  lustre ;  it  is  easily  soluble  in  hot  65  per  cent, 
alcohol  or  in  cold  water,  forming  a  solution  which  appears  bluish-violet 
in  reflected,  and  purple-red  in  transmitted,  light.  The  potassium  salt 
forms  glittering,  dark  bluish-violet,  rhombic  leaflets  and  is  rather 
soluble  in  water.  The  ammonium  salt  forms  dark  blue  masses  of  very 
small  crystals,  and  is  very  readily  soluble  in  water  or  alcohol.  The 
barium  salt  separates  as  a  pale  blue,  crystalline  precipitate  somewhat 
soluble  in  water,  but  insoluble  in  barium  chloride  solution.  The  lead 
salt  is  a  pale  blue,  amorphous  precipitate  and  is  rather  soluble  in  water. 
The  sodium  or  potassium  salt  can  be  titrated  with  centinormal  potass¬ 
ium  permanganate  solution  and  might  therefore  be  of  use  in  the 
Neubauer-Lowenthal  method  of  determining  tannin,  or  in  the  Marx- 
Trommsdroff  method  of  estimating  nitric  acid.  E.  W.  W. 

Tribromocoumarin  and  its  Derivatives.  By  Hugo  Simonis 
and  G.  Wenzel  (Ber.y  1900,  33,  421 — 425). — Coumarin,  when  heated 
at  170°  in  a  sealed  tube  with  bromine,  water,  and  some  iodine,  yields 

AJH.'CBr 

trihromocouKYbCiriny  C6H2Br2<^Q _ ,  which  forms  long  needles  melt¬ 

ing  at  196°;  on  hydrolysing  this  with  alcoholic  potash,  dibromo - 

s  2 
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coumarilic  acid ,  C6H2Br2\_nJ^H>C02H,  is  obtained  which  crystallises 


0 


in  long  needles  melting  at  276° ;  the  potassium  and  sodium  salts  crystal¬ 
lise  with  2H20,  the  barium  and  copper  salts  with  4H20 ;  the  methyl  ester 
separates  from  methyl  alcohol  in  white  needles  melting  at  151°,  and 
boils  above  360°  without  decomposition. 

Dibromocoumarone ,  obtained  by  heating  dibromocoumarilic  acid,  crys¬ 
tallises  in  colourless  needles  melting  at  57*5°,  and  on  treatment  with 
bromine  yields  dibromocoumarone  dibromide , 


which  forms  colourless,  prismatic  crystals  melting  at  108°.  Tribromo- 
coumarin,  on  treatment  with  ammonia,  yields  the  amide  of  dibromo- 
a-aminocoumaric  acid,  OH*C6H2Br2*CHIC(NH2)*CO*NH2,  which  forms 
prismatic  crystals  melting  at  184°,  and  on  hydrolysis  yields  an  acid 
easily  soluble  in  water.  It.  H.  P. 


Constitution  of  Naphthoylbenzoic  Acid,  Naphthanthra- 
quinone,  and  Naphthanthracene.  By  Siegmund  Gabriel  and 
James  Colman  ( Ber .,  1900,  33,  446 — 469.  Compare  Abstr.,  1898, 
i,  481  and  482). — a-Naphthoyl-o-benzoic  acid  is  conveniently  pre¬ 
pared  by  adding  aluminium  chloride  to  a  hot  solution  of  phthalic 
anhydride  and  naphthalene  in  carbon  disulphide  ;  its  constitution  is 
indicated  from  the  results  of  fusion  with  potash,  a-naphthoic  acid  being 
one  of  the  products  of  hydrolysis.  Naphthanthraquinone  is  shown  to 
be  an  a/3-compound  by  fusing  it  with  potash,  /3-naphthoic  and  benzoic 
acids  being  thereby  produced  ;  it  follows  that  naphthanthracene  must 
also  be  an  a/3-derivative.  G.  T.  M. 


Syntheses  in  the  Phenanthrene  Series  :  Synthesis  of  1-  and 
3-Methoxyphenanthrene.  By  Robert  Pschorr,  0.  Wolfes,  and 
W.  Buckow  {Ber.,  1900,  33,  162 — 176). — Saligenin  methyl  ether 
(o-methoxybenzyl  alcohol)  is  best  prepared  by  leaving  saligenin  in 
contact  with  methyl  iodide,  methyl  alcohol,  and  potassium  hydroxide 
for  3  days  at  the  ordinary  temperature  (compare  Cannizzaro  and 
Korner,  Ber.,  1872,  5,  436)  ;  at  a  higher  temperature,  o -methoxybenzyl 
methyl  ether,  OMe*C6H4*CH2*OMe,  boiling  at  229 — 230°,  is  obtained, 
o- Methoxybenzyl  chloride  forms  six-sided  plates,  melts  at  29 — 30°,  and 
boils  at  110 — 112°  under  11  mm.  pressure;  it  decomposes  with  loss  of 
hydrogen  chloride  on  keeping,  forming  a  rose-coloured,  brittle,  vitreous 
mass,  o -Methoxyphenylacetonitrile,  prepared  by  heating  the  chloride 
with  dilute  alcoholic  potassium  cyanide,  crystallises  from  benzene  on 
adding  light  petroleum  in  long,  thin  prisms,  melts  at  68°,  boils  at 
141 — 143°  under  15  mm.  pressure,  and  has  a  peculiar,  suffocating  odour. 
There  is  also  formed  simultaneously  a  considerable  quantity  of 
o  methoxybenzyl  ethyl  ether,  which,  however,  is  best  prepared  by  heating 
o-methoxy  benzyl  chloride  with  alcoholic  sodium  ethoxide ;  it  is  a 
colourless,  strongly-refracting  liquid,  which  boils  at  230 — 232°  under 
754  mm.  pressure,  o - M ethoxy phenylacetic  acid,  OMe’CgH^CH^  C02H, 
obtained  by  hydrolysing  the  nitrile,  crystallises  from  water  in  colourless, 
flattened  prisms  and  melts  at  124°. 
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a-o-Methoxypheiiyl-o-nitrocinnamic  acid , 

N02-C6H4-CH:C(C6H4-0Me)‘C02H, 
prepared  by  Perkin’s  reaction  from  o-methoxyphenylacetic  acid  and 
o-nitrobenzaldehyde,  crystallises  from  alcohol  in  yellowish  plates, 
melts  at  219 — 220°  (corr.),  and  on  reduction  with  ferrous  hydroxide 
yields  the  corresponding  amino-acid  ;  this  crystallises  from  alcohol  in 
yellowish  prisms  and  melts  at  169°  (corr.).  On  decomposing  its 
diazo-sulphate  with  copper  powder,  water  and  nitrogen  are  elimi¬ 
nated  (compare  Pschorr,  Abstr.,  1896,  i,  303),  and  1  -methoxyphenan- 
threne-10-curboxylic  acid  obtained  ;  the  latter  crystallises  from  alcohol 
in  lustrous,  slightly  yellow  leaflets,  melts  at  215°  (corr.),  and  yields 
crystalline  barium,  silver ,  lead ,  copper ,  platinum ,  and  iron  salts.  When 
distilled  under  150 — 200  mm.  pressure,  carbon  dioxide  is  evolved  and 
\-methoxyphenanihrene  formed  ;  this  crystallises  from  alcohol  in  long, 
silky  needles,  sinters  at  103°,  and  melts  at  105 — 106°;  the  picrate , 
C*iHi508N3,  crystallises  from  alcohol  in  tufts  of  yellowish-red  needles 
and  melts  at  153°  (corr.).  Attempts  to  oxidise  1-methoxyphen- 
anthrene  and  its  carboxylic  acid  to  the  corresponding  phenanthra- 
quinones  gave  rise  only  to  yellow,  intractable,  amorphous  products. 

Methyl  \)-methoxyphenylacetate ,  OMe*C6H4*  CH2*  C02Me,  prepared  by 
heating  p-hydroxyphenylacetic  acid  with  methyl  iodide  (2  mols.), 
potassium  hydroxide,  and  methyl  alcohol,  boils  at  263 — 265°  under 
760  mm.,  and  at  155 — 157°  under  23  mm.  pressure. 

a-\>'Methoxyphenyl  o-nitrocinnamic  acid  crystallises  from  toluene  in 
short  golden  prisms,  from  alcohol  in  lustrous  plates,  and  melts  at  177° 
(corr.);  on  reduction,  it  yields  the  ammo-acid,  C16H1503N,  which  crystal¬ 
lises  from  alcohol  in  long,  yellow  prisms  mixed  with  colourless  granules. 
Both  modifications  melt  at  the  same  temperature  and  have  the  same 
composition,  moreover  the  colourless  granules  on  heating  are  ap¬ 
parently  converted  into  the  yellow  variety,  and  it  is  worthy  of  note  that 
a-pbenyl-o-aminocinnamic  acid  exists  in  two  similar  modifications 
(Pschorr,  loc.  cit.).  3 -Methoxyphenanthrene-10-carboxylic  acid,  prepared 
in  the  same  way  as  l-methoxyphenanthrene-10-carboxylic  acid,  crys¬ 
tallises  from  alcohol  in  nearly  colourless,  lustrous  needles,  melts  at 
239°,  and  on  being  fused  for  a  short  time,  and  subsequently  distilled 
in  a  vacuum,  is  partially  decomposed  into  %-methoxyphenanthrene. 
This  crystallises  from  dilute  alcohol  in  lustrous  plates,  melts  at  63° 
and  yields  a  picrate,  which  forms  red  needles  melting  at  124*5°  (corr.). 
Z-Methoxyphenanthraquinone,  prepared  by  oxidising  3-methoxyphenan- 
threnecar  boxy  lie  acid  with  chromic  acid  in  acetic  acid  solution,  crystal¬ 
lises  from  alcohol  in  orange  needles  and  melts  at  208°  (corr.). 

W.  A.  D. 

Syntheses  in  the  Phenanthrene  Series ;  ^-Thebaol.  By  Bobert 
Pschorr  (Ber.,  1900,  33,  176 — 183). — a-o-Methoxy phenyl- (3-o-nitro- 
acetylvanillylacrylic  acid , 

N02*  06H2(0Ac)(0Me)  *  CH:C(C6H4-0Me)-C02H 
[CH  :  N02  :  OMe  :  OAc  =  1:2:3: 4],  prepared  by  Perkin’s  reaction  from 
o-methoxyphenylacetic  acid  (preceding  abstract)  and  nitroacetyl vanillin 
[CHO  :  N02  :  OMe  :  OAc  =  1  :  2  :  3  :  4],  crystallises  from  toluene  in 
feebly  yellow  prisms,  sinters  at  210°,  melts  at  217 — 218°  (corr.),  and 
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on  reduction  with  ammoniacal  ferrous  hydroxide  yields  a-o -methoxy- 
phenyl- fi-o-aminovanillylacrylic  acid , 

NH2- C6H2(OMe)(OH)- CH:C(C6H4-0Me)-C02H, 
which  sinters  at  60°,  melts  at  about  90°,  and  cannot  be  recrystallised 
as  it  is  easily  decomposed ;  in  toluene  solution,  the  composition 
gives  rise  to  2  :  7 -dihydroxy  S-methoxy-S-o-methoxyphenplquinoline,  which 
separates  in  nearly  colourless  prisms  and  melts  at  255 — 256°  (eorr.). 
a  \ff-Thebaolcarboxylic  acid  (^-hydroxy :  5-dimethoxyphenanthrene- 10- 
carboxylic  acid),  prepared  from  the  foregoing  amino-acid  by  the  method 
adopted  for  l-methoxyphenanthrene-10-carboxylic  acid  (preceding 
abstract),  crystallises  from  dilute  alcohol  or  acetic  acid  in  nearly 
colourless,  six-sided  plates,  and  melts  at  231°  (corr.) ;  the  acetyl 
derivative,  OAc*C14H6(OMe)2*  C02H,  prepared  by  acting  on  the 
potassium  salt  of  the  acid  with  acetic  anhydride,  crystallises  from 
the  same  solvents  in  flat  prisms  and  melts  at  220 — 227°  (corr.) ;  if, 
however,  the  hydroxy-acid  is  warmed  with  acetic  anhydride  containing 
a  small  quantity  of  concentrated  sulphuric  acid,  the  anhydride, 
C38H30Oi1,  the  acetyl  derivative  is  obtained,  which  crystallises  from 
glacial  acetic  acid  in  irregular  leaflets  and  melts  at  236 — 238°. 

a -\p-Thebaol  (§-hydroxy-\  :  5-dimethoxyphenanthrene),  prepared  by  heat¬ 
ing  its  carboxylic  acid  with  acetic  acid  for  5  hours  at  215 — 225°,  crystal¬ 
lises  from  dilute  alcohol  or  glacial  acetic  acid  in  reddish-brown,  irregular 
leaflets,  melts  at  164 — 165°  (corr.),  and  yields  a  sodium  salt  crystallising 
in  lustrous  leaflets ;  the  acetyl  derivative,  C18H1604,  forms  colourless, 
radiating  prisms,  melts  at  96 — 97°,  and,  when  heated  with  acetic 
anhydride  containing  a  little  concentrated  sulphuric  acid,  yields  a 
blackish-blue,  crystalline  powder,  which  contains  sulphur  and  resembles 
indigo  in  appearance.  1:5:  6-Trimethoxyphenanthrene,  prepared  by 
heating  ^-thebaol  with  methyl  iodide  and  potassium  hydroxide,  crystal¬ 
lises  from  alcohol  in  colourless  leaflets  and  melts  at  135°  (corr.);  the 
picrate ,  C23HigO10N3,  forms  dark-red,  lustrous  needles  and  melts-  at 
126°  (corr.),  whilst  the  dibromo- derivative,  C14H5Br2(OMe)3,  crystal¬ 
lises  from  glacial  acetic  acid  in  nearly  colourless  needles  melting  at 
139 — 141°  (corr.). 

Since  both  1  : 5-dimethoxy-6-aeetoxyphenanthrene  and  its  10-carb- 
oxylic  acid  resemble  1-methoxyphenanthrene  (preceding  abstract)  in 
not  yielding  the  corresponding  phenanthraquinones  on  oxidation,  and 
differ  in  this  respect  from  3-methoxypfcenanthrenecarboxylic  acid  (pre¬ 
ceding  abstract)  and  acetylthebaol  (Freund,  Abstr.,  1897,  i,  495),  it 
appears  probable  that  thebaol  does  not  contain  a  methoxyl  group  in 
position  1,  but  is  either  4  :  5-  or  4  :  7-dimethoxy-6-hydroxyphenanthrene 
(compare  Freund,  loc.  cit.).  W.  A.  D. 

Hydrogenisation  of  Ethyl  Succinylsuccinate.  By  Robert 
Stolle  (Her.,  1900,  33,  390 — 392). — Ethyl  dihydrosuccinylsuccinate 
or  tetrahydrodihydroxyterephthalate , 

C02Et-  Co2Et, 

or  C02Et- CO,,Et.  a  viscous  oil  which  boils 
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at  218 — 220°  under  14  mm.  pressure,  dissolves  sparingly  in  water, 
and  reduces  alkaline  permanganate  ;  the  alcoholic  solution  is  indifferent 
towards  ferric  chloride.  The  methyl  ester  boils  at  211 — 212°  under 
14  mm.  pressure. 

Ethyl  tetrahydrosuccinylsuccinate  (hexahydrodihy  doxy  ter  ephthalatei 
C02Et-CH<^2^H(0H)->CH.C0_!Et)  crystallises  from  aieohol, 

and  melts  at  135 — 136°;  it  is  somewhat  soluble  in  water,  and  is 
indifferent  towards  alkaline  permanganate.  The  methyl  ester  melts 
at  187°. 


CH • CH\ 

Ethyl  hydrogen  dihydroterephtlialate ,  C02Et*C<^Q|^  qjj  >oco2h, 

crystallises  from  alcohol  in  slender  needles,  and  melts  at  178 — 179°. 

M.  0.  F. 


Usnic  Acid.  By  Oskar  Widman  (. Annalen>  1899,  310,  230 — 264). 
—  IJsnic  acid  has  been  isolated  from  a  large  number  of  lichens,  and  the 
descriptions  of  various  specimens  differ  somewhat  widely  among  them* 
selves.  This  is  explained  by  the  fact,  discovered  by  the  author,  that 
usnic  acid  occurs  in  two  modifications,  which  are  optical  antipodes ; 
these  melt  at  203°,  and  the  inactive  mixture  melts  at  192°.  So  far  as 
can  be  ascertained  from  existing  data,  the  character  of  the  usnic  acid 
produced  by  a  lichen  is  not  influenced  by  position,  latitude,  height 
above  sea-level,  or  season  of  year. 

c?-Usnic  acid,  C18H1607,  found  in  several  varieties  of  Usnea  barbata , 
melts  at  203°;  specimens  prepared  from  U.  barbata  hirta ,  U.  barbata 
y-plicata ,  and  Gladonia  rangiferina  silvatica ,  gave  [a]D  +49*2°, 
49*3°,  and  49*55°  respectively.  £-Usnic  acid  also  melts  at  203°,  and 
gave  [a]D  -49*58°  and  -  48*55°,  according  as  the  source  was  Cetraria 
nivalis  or  Gladonia  rangiferina  alpestris.  i-  Usnic  acid  crystallises 
from  benzene  and  acetic  acid  in  yellow  needles,  long,  four-sided 
prisms,  or  six-sided  plates,  and  melts  at  191 — 192°.  The  sodium  salts 
contain  2H20,  which  is  easily  removed  in  the  case  of  the  active 
compound. 

The  d-  and  1  -oximes  of  usnic  acid  melt  and  slowly  decompose  at 
100 — 145°.  The  anhydride ,  C18H1506N,  prepared  by  heating  d-usnic 
acid  in  benzene  with  hydroxylamine  acetate,  crystallises  from  ethyl 
acetate  in  long,  lustrous  prisms  or  four-sided  plates,  and  melts  at 
230°  without  evolving  gas;  sodium  methoxide  converts  it  into  the 
compound ,  C19HigO^N,  which  crystallises  in  quadratic  prisms  and 
melts  at  147°.  The  inactive  oxime  crystallises  in  prismatic  needles, 
and  melts  and  decomposes  at  243 — 244°;  the  acetyl  derivative  forms 
pale  yellow  leaflets  and  melts  at  194°,  when  it  evolves  gas. 

The  d-  and  1  -semicarbazones  of  usnic  acid  decompose  suddenly  at 
219 — 220°,  and  the  inactive  modification  decomposes  at  211°. 

The  d -anilide  separates  from  a  mixture  of  benzene  and  petroleum  in 
four-sided  pyramids,  and  usually  melts  at  138°,  but  the  melting  point 
is  sometimes  as  high  as  152 — 153°,  or  even  157 — 158°,  if  the  sub¬ 
stance  is  previously  dried  at  110°.  It  has  [a]D  +28*6°  in  chloroform, 
and  the  Vanilide ,  which  resembles  it,  has  [a]D  —28*45°.  The  inactive 
anilide  crystallises  from  glacial  acetic  acid  in  cubes,  and  melts  at 
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232°.  The  d -oximeanilide,  C24H2205N2,  prepared  from  the  d -anilide  by 
the  action  of  hydroxylamine,  dissolves  in  potassium  hydroxide,  and 
melts  at  222 — 230°. 

The  inactive  amide ,  C18Hl706N,  obtained  by  heating  i-usnic  acid 
with  alcoholic  ammonia  in  a  reflux  apparatus,  crystallises  from  glacial 
acetic  acid  in  rhombic  plates,  and  melts  at  245 — 246°.  The  piperidine 
salt  of  ^-usnic  acid  crystallises  in  leaflets,  and  gradually  dissolves  at 
140°. 

The  bisphenylhydrazide  anhydride  of  d-usnic  acid,  C30H20O4N4,  crys* 
tallises  from  glacial  acetic  acid  and  melts  at  233°,  and  is  identical 
with  the  phenylhydrazine  derivative  of  “  a-usnic  acid  ”  described  by 
Hesse.  The  bisphenylhydrazide  anhydride  of  i-usnic  acid  melts  at 
267°.  The  m-p -toluylenediamide  of  i*usnic  acid  separates  from  glacial 
acetic  acid  in  somewhat  indefinite  crystals,  and  melts  at  217°,  when  it 
blackens  and  evolves  gas.  M.  O.  F. 

Derivatives  of  Carminic  Acid.  By  Carl  Liebermann,  P. 
Horing,  and  Fritz  Wiedermann  [and  in  part  Messinger  and  I. 
Franckel]  ( Ber.,  1900,  33,  149 — 159.  Compare  Abstr.,  1898,  i.  682). 
— Carminic  acid  forms  an  acid  silver  salt,  C92H21013Ag,  obtained  as  an 
orange-coloured  precipitate  on  the  addition  of  silver  nitrate  to  an 
alcoholic  solution  of  the  acid.  The  ethylamine  salt,  C92H22013(NH2Et)3, 
and  the  benzylamine  salt,C22H29013(NH2*C7H7)3,  both  form  small,  brown 
needles  and  dissociate  on  heating.  Hexabenzoyl carminic  acid, 

C22Hi60i3Bz6, 

is  obtained  by  the  action  of  benzoyl  chloride  on  carminic  acid,  and 
forms  an  orange-red  powder  which  is  only  slowly  dissolved  by  alkalis. 

The  first  product  of  the  action  of  bromine  on  carminic  acid  dissolved 
in  acetic  acid  is  dibromocarminic  acid  hydrobromide ,  C22H20O13Br2,HBr  ; 
it  forms  small,  lemon-yellow  crystals  which  easily  evolve  hydrogen 
bromide  and  carbon  dioxide,  and  give  decarboxydibromocarminic  acid , 
C2iH20OuBr2.  This  is  obtained  in  the  form  of  small,  hygroscopic 
needles  and  has  colouring  properties  similar  to  those  of  cochineal ;  its 
formation  affords  a  proof  of  the  presence  of  a  carboxyl  group  in 
carminic  acid,  which,  however*,  cannot  owe  its  colouring  properties  to 
this  group.  The  hexa-acetyl  derivative  is  an  orange-red  powder,  and 
the  hexabenzoyl  derivative  is  precipitated  from  benzene  by  light 
petroleum  as  an  orange-red  powder  which  melts  at  160 — 170°  and  is 
insoluble  in  alkalis. 

The  authors  have  repeated  the  experiments  of  Will  and  Leymann 
(Abstr.,  1886,  252)  on  a-  and  /?-bromocarmin.  /3-Bromocarmin  forms 
well-characterised  salts  with  aromatic  bases  ;  the  p -toluidine  salt  is 
precipitated  in  the  form  of  red  needles  on  mixing  a  solution  of 
/3-bromocarmin  with  the  base,  and  serves  to  separate  it  from  a-bromo- 
carmin,  which  only  forms  a  similar  salt  with  difficulty.  B.  H.  P. 

Allotropy  of  Benzophenone.  By  William  Oechsner  de 
Coninck  (Gompt.  rend.,  1900,  130,  40 — 42). — When  benzophenone  is 
dissolved  in  dilute  alcohol  and  a  current  of  air  passed  through  the 
solution  for  many  weeks,  the  liquid  being  protected  from  light,  the 
benzophenone  is  converted  into  the  unstable  modification  melting  at 
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27°.  No  similar  change  is  produced  by  exposing  the  crystallised 
substance  to  light.  Rapid  dissolution  of  the  benzophenone  in  dilute 
alcohol  facilitates  the  conversion  into  the  allotropic  modification.  It 
is  noteworthy  that  in  these  experiments  the  benzophenone  is  not 
oxidised.  C.  H.  B. 

Dibenzylideneacetoneoxime.  By  Gaetano  Minunni  ( Gazzetta , 
1899,  29,  ii,  387 — 404.  Compare  Abstr.,  1898,  i,  194). — The  com¬ 
pound,  melting  at  142 — 144°,  obtained  by  the  action  of  hydroxylamine 
hydrochloride  on  dibenzylideneacetone,  and  described  ( loc .  cit.)  as  a 
dihydroisoxazole  derivative,  proves  to  be  dibenzylideneacetoneoxime , 
C(CH!CHPh)2!N*  OH ;  it  forms  an  acetyl  and  a  benzoyl  derivative, 
which  crystallise  from  alcohol  in  beautiful,  silky,  white  needles,  the 
former  melting  at  93 — 94°  and  the  latter  at  111*5 — 112°. 

Dibenzylideneacetonephenylhydrazone ,  C23H20N2,  obtained  by  the 
action  of  phenylhydrazine  on  either  the  acetone  or  its  oxime,  separates 
from  alcohol  in  tufts  of  yellow  needles  melting  at  146*5 — 147*5°. 

The  action  of  concentrated  sulphuric  acid  on  dibenzylideneacetone¬ 
oxime  gives  rise  to  an  isomeric  substance  which  crystallises  from 
alcohol  in  beautiful,  white,  nacreous  leaflets  melting  at  110 — 111°;  it 
is  insoluble  in  alkalis  or  dilute  mineral  acids. 

In  the  dibenzylideneacetoneoxime  mother  liquors,  two  other  com¬ 
pounds  are  found  :  one,  C17H]S02N2,  melting  at  200 — 202°  (loc.  cit .), 
and  the  other  having  the  same  composition  and  separating  from  its 
ethereal  solution  by  the  addition  of  light  petroleum  in  the  form  of 
star-shaped  crystals  melting  at  163 — 164°.  T.  H.  P. 

Action  of  Hydroxylamine  Hydrochloride  on  Ketones  of 
the  Type  CO(CHlCHR)2  in  presence  of  Sodium  Acetate.  By 
Gaetano  Minunni  and  C.  Carta-Satta  ( Gazzetta ,  1899,  29,  ii, 
404— 420.)-— The  compound,  Cl7H1802N2,  melting  at  200 — 202°,  ob¬ 
tained  from  the  dibenzylideneacetoneoxime  mother  liquors  (see  preceding 
abstract),  is  shown  to  be  cL-dibenzylideneacetonehydroxylamineoxime , 
having  the  constitution  OH*NH-CHPh-CH2*C(N*OH)*CH:CHPh  or 
CH2Ph-CH(NH*OH)-C(N*OH)*GH:CHPh;  the  dibenzoyl  derivative, 
C31H2604N2,  separates  from  alcohol  in  acicular  crystals  melting  at 
147 — 148°,  which  become  slightly  red  on  exposure  to  the  air.  The 
diacetyl  compound,  C21H2204N2,  crystallises  from  alcohol  in  white, 
acicular  needles  melting  at  156 — 157°.  By  the  action  of  hydrochloric 
acid  on  the  a-oxime,  hydroxylamine,  dibenzylideneacetone,  and  benz- 
aldehyde  are  formed,  together  with  the  fi -modification  melting  at  164°, 
which  is  also  found  in  the  benzylideneacetoneoxime  mother  liquors 
(loc.  cit.). 

Dipiperonalacetone  reacts  with  hydroxylamine  hydrochloride  in 
presence  of  sodium  acetate  in  a  manner  similar  to  dibenzylideneacetone, 
a  compound ,  C19H1806N2,  being  obtained  ;  it  separates  from  alcohol  in 
pale  yellow,  mammillary  masses  melting  at  177 — 179°. 

T.  H.  P. 

3 1 3'-Dihydroxyflavone.  By  B.  von  Harpe  and  Stanislaus  von 
KosTANECKt  (Ber.y  1900,  33,  322 — 325). — 2' -Hydroxy-?> :  4' -diethoxy- 
chalkone ,  OEt*C6H3(OH)*CO*CHICH*C6H4*OEt,  obtained  by  the  con¬ 
densation  of  m-ethoxybenzaldehyde  and  2hydroxy-4-ethoxyacetophenone 
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under  the  conditions  described  previously  (Abstr.,  1898,  i,  369), 
crystallises  from  alcohol  in  yellow  plates  melting  at  85°,  dissolves  in 
concentrated  sulphuric  acid  to  a  deep  yellow  solution,  yields  a  sparingly 
soluble  sodium  salt,  and  an  acetyl  derivative  melting  at  68°.  The  acetyl 
dibromide,  OEt  *  C6H3(0  Ac)  *  CO  •  C  HBr  *  CHBr  •  C6H4*  OEt,  crystallises 
from  alcohol  in  colourless  needles  melting  at  105°,  and,  when  warmed 
in  alcoholic  solution  with  concentrated  potassium  hydroxide,  is  converted 

,  .  .0— C-C6H4-OEt 

into  3  :  3  - diethoxyjlavone ,  OEt'CgHg^^Q^jj  .  This  crystal¬ 

lises  from  dilute  alcohol  in  colourless  needles  melting  at  153 — 154°  and  is 
soluble  in  concentrated  sulphuric  acid  to  a  pale  yellow  solution  with 
a  bluish-green  fluorescence  ;  when  hydrolysed  with  sodium  ethoxide,  it 
is  quantitatively  converted  into  m-ethoxybenzoic  acid  and  2-hydroxy- 
4-ethoxyacetophenone,  and  when  boiled  for  two  hours  with  hydriodie 
acid  of  sp*  gr.  1*96,  it  yields  3f-hydroxy-3-ethoxyflavone}v7hich.  crystallises 
in  colourless  plates,  melts  at  263 — 264°,  dissolves  in  sulphuric  acid 
to  a  blue  solution,  forms  a  sparingly  soluble  sodium  salt,  and  gives  an 
acetyl  derivative  melting  at  126 — 127°.  The  prolonged  action  of 
hydriodie  acid  converts  the  diethyl  ether  into  3  :  3 '-diliydroxyflavone  ; 
this  is  readily  soluble  in  alcohol,  crystallises  in  glistening,  mono- 
hydrated  needles,  and  in  the  anhydrous  form  melts  at  277 — 278°;  its 
diacetyl  derivative  melts  at  152 — 153°.  J.  J.  S. 


2:3':  4'-Trihydroxyflavone.  By  Stanislaus  von  Kostanecki 
and  Th.  Schmidt  (Ber.,  1900,  33,  326 — 330.  Compare  Abstr.,  1899,  i, 
370). — -Methoxy -2  :  4 ' -diethoxy jlavanone, 

OEfC,H i<0-9H-0,H,(0Me).°Et 
4  CO  CH2 

is  obtained  by  the  condensation  of  3-methoxy-4-ethoxybenzaldehyde 
(ethylvanillin)  with  2-hydroxy-5-ethoxyacetophenone  in  the  presence  of 
alcohol  and  concentrated  sodium  hydroxide  solution  ;  a  red  bye-product 
is  formed  at  the  same  time,  and  can  only  be  removed  by  repeated  crys¬ 
tallisation  from  alcohol.  It  crystallises  in  colourless  needles,  melts  at 
127 — 128°,  dissolves  in  concentrated  sulphuric  acid  or  in  alcoholic  pot¬ 
ash  to  red  solutions,  and  in  alcohol  to  a  pale  green,  fluorescent  solution. 
By  the  action  of  bromine  in  carbon  disulphide  solution,  it  is  converted 

into  amo^o6rowzo-derivative,OEt,C6H3<^^^>C2H2Br*C6H3(OMe)*  OEt, 

which  crystallises  in  colourless  needles  melting  and  decomposing  at 
133°;  strong  alkali  converts  the  bromine  derivative  into  3- methoxy - 

2  :  i'-dielhoxyflawne'O^f  fl'CtiH^0Me^0Et)  which  forms 

yj  e  3^00.ch 

colourless  needles  melting  at  168°,  and  soluble  in  alcohol  to  a  blue, 
fluorescent  solution. 

2-Etlioxy-Z  :  4 ' -methyhnedioxyjlavanone, 

OB-C.H  <o-^h-c,h,:o,:ch, 

"  CU-CIi,, 

obtained  from  piperonal  and  2-hydroxy-5-ethoxyacetophenone,  crystal¬ 
lises  in  colourless  needles  melting  at  144°;  its  crude  monobr orao-deriva- 
tive,  when  treated  with  alkali,  yields  2*ethoxy-3'  'A'-methylenedioxyjlavone, 


ORGANIC  CHEMISTRY. 


239 


melting  at  204°.  When  heated  with  sodium  ethoxide,  these  flavones 
are  hydrolysed  in  exactly  the  same  manner  as  other  flavone  derivatives 
(compare  preceding  abstract). 

2:3':  4'- Trihydroxyflavone ,  obtained  when  either  of  the  above  flavone 
derivatives  is  heated  with  concentrated  hydriodic  acid,  forms  yellowish, 
crystalline  crusts  melting  and  decomposing  at  328°,  dissolves  readily 
in  sodium  hydroxide,  and  gives  a  yellow  dye  with  alumina  mordants ; 
its  diacetyl  derivative  melts  at  208 — 209°.  J.  J.  S. 

Formation  of  Flavone  from  its  Decomposition  Products. 
By  Stanislaus  von  Kostanecki  and  Josef  Tambor  [with  J.  Bongartz] 
( Ber.y  1900,  33,  330 — 334). — The  first  product,  obtained  by  the  action 
of  alkalis  on  flavone  is  o-hydroxybenzoylacetophenone,  formed  by  the 
rupture  of  the  y-pyrone  ring ;  this  may  then  undergo  acid  hydrolysis 
into  benzoic  acid  and  o-hydroxyacetophenone,  or  ketonic  hydrolysis 
into  salicylic  acid  and  acetophenone.  The  authors  have  succeeded  in 
synthesising  flavone  from  both  of  these  pairs  of  compounds.  When  a 
mixture  of  ethyl  o-ethoxy benzoate  and  acetophenone  is  treated  with 
metallic  sodium  and  the  mixture  left  for  24  hours,  or  when  a  mixture 
of  o-ethoxyacetophenone  and  ethyl  benzoate  is  treated  as  recommended 
by  Emilewicz,  Kostanecki,  and  Tambor  in  the  preparation  of  2:4:6- 
trimethoxybenzoylacetophenone  (Abstr.,  1899,  i,  911),  the  product  is 
o-ethoxybenzoylacetophenone,  which,  on  treatment  with  concentrated 
hydriodic  acid,  yields  flavone.  J.  J.  S. 

Action  of  Hydroxylamine  and  Phenylhydrazine  on  Dithio- 
benzoylacetone.  By  Victor  Vaillant  {Bull.  Soc.  Chim .,  1900,  [iii], 
23,  36 — 37). — Dithiobenzoylacetone,  S2(CHAcBz)2  (Abstr.,  1899,  i, 
599),  reacts  with  hydroxylamine  and  phenylhydrazine  to  form  the 
corresponding  oxazoledisulphide,  S2(C3ONMePh)2,  and  pyrazoledisulphide, 
S2(C3N2MePh2)2,  respectively.  The  former  crystallises  from  boiling 
alcohol  in  nacreous,  yellow  scales  melting  at  91 — 92°,  whilst  the  latter 
is  a  crystalline,  yellow  powder  melting  at  162°.  N.  L. 

Conversion  of  Dihydrocarvone  into  Carvenone  by  means  of 
Formic  Acid.  By  August  Klages  {J.  pr.  Chem .,  1899,  [ii],  60,  544). — - 
A  reply  to  Kondakofl:  on  a  question  of  priority  (this  vol.,  i,  104). 

E.  G. 

Amines  containing  the  Camphor  Nucleus.  By  G.  Blanc 
{Compt.  rend.,  1900,  130,  38 — 40). — Dihydroisolauronamine , 

c8h15-ch2-nh2, 

obtained  quantitatively  by  the  reduction  of  isolauronolonitrile  by 
sodium  in  presence  of  alcohol,  is  a  mobile,  colourless  liquid  boiling  at 
185°  and  of  sp.  gr.  0*8619  at  15°.  It  absorbs  carbon  dioxide  from  the 
air,  gives  the  carbylamine  reaction,  and  combines  energetically  with 
methyl  iodide.  The  hydrochloride  forms  nacreous  lamella  which  melt 
at  about  265° ;  the  platinichloride}  a  yellow,  crystalline  powder  ;  the 
aurichloride ,  bright  yellow  needles,  which  melt  at  203 — 205°,  and  are 
converted  by  boiling  water  into  the  insoluble  modification, 

C8H15-CH2-NH2,AuGl8 ; 

the  nitrate  j  nacreous  leaflets  which  melt  at  179°;  the  nitrite ,  white 
needles  stable  in  a  hot  neutral  aqueous  solution  ;  the  sulphate ,  white 
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plates  melting  at  249°  ;  the  oxalate ,  slender  needles  melting  at  243°  ; 
the  pier  ate ,  golden-yellow  lamellae  melting  at  215°.  All  these  salts 
decompose  at  their  melting  points. 

The  benzoyl  derivative,  C8H15*CH2*NHBz,  forms  large,  striated 
prisms  melting  at  51°;  the  carbamide , 

slender  needles  melting  at  102°;  the  oxamide}  transparent  tabletsmelting 
at  133—134°. 

Dihydroisolauronethylamine ,  C8H15*CH2*NHEt,  is  a  colourless,  mobile 
liquid  boiling  at  205°,  and  of  sp.  gr.  0*8417  at  15°.  Its  nitroso- 
derivative  is  an  oily  liquid ;  the  hydrochloride  forms  nacreous  plates ; 
the  platinichloride ,  orange- red  needles ;  the  nitrite ,  slender  needles 
melting  at  161°,  stable  in  a  hot  neutral  solution,  but  yielding  the 
nitroso-derivative  in  presence  of  acids ;  the  sulphate  melts  at 
124 — 125°,  and  th e  picrate-  at  112 — 114°. 

Dihydroisolauronediethylamine  boils  at  235°  ;  its  hydrochloride  forms 
small  prisms  melting  at  182 — 183°,  and  the  platinichloride  is 
gummy. 

Homodihydroisolauronamine ,  C8H15*  CHMe*NH2,  obtained  by  reducing 
the  oxime  of  acetylisolaurolene,  boils  at  190°,  and  has  a  sp.  gr.  0*9558 
at  15°;  its  hydrochloride  melts  and  decomposes  at  about  230°;  the 
platinichloride  is  a  crystalline,  orange-yellow  powder.  C.  H.  B. 

Nature  of  Inactive  Carvoxime.  By  H.  W.  Bakhuis  Rooze- 
boom  ( Proc .  K.  Akad.  Wetensch .  Amsterdam ,  1899,  2,  160 — 162). — 
Investigation  of  the  solidifying  points  of  mixtures  of  d-  and  ^-carvoxime 
leads  to  the  conclusion  that  the  one  containing  50  per  cent,  of 
each  and  melting  about  20°  higher  than  either  active  modification, 
is  not  a  racemic  compound,  but  a  pseudo-racemic  mixed  crystal. 
There  is  a  fall  of  temperature  between  the  beginning  and  the  end  of 
solidification,  except  for  the  mixture  containing  50  per  cent,  of  each  ; 
in  no  case,  however,  can  solidification  be  observed  corresponding 
with  a  eutectic  point  as  would  be  the  case  were  inactive  carvoxime 
a  racemic  compound.  Mixed  crystals  seem  to  be  formed  on  solidifica¬ 
tion  at  all  concentrations — a  view  supported  by  analysis  of  the 
crystals  deposited. 

This  is  the  first  example  of  a  series  of  mixed  crystals  with  a 
maximum  melting  point.  It  was  found,  moreover,  that  down  to  10° 
no  change  of  these  mixed  crystals  into  a  racemic  compound  took 
place.  J.  C.  P. 


Tanacetone  and  its  Derivatives.  By  Friedrich  W.  Semmler 
(Her.,  1900,  33,  275 — 277). — The  ketonic  acid  obtained  on  carefully 
oxidising  isothujone  with  potassium  permanganate  (Wallach,  Abstr., 
1897,  i,  246)  boils  at  273°,  and  is  thereby  converted  into  the  keto- 
lactone,  C10H16O3  (m.  p.  43° ;  oxime,  m.  p.  155°),  which  is  formed  on 
oxidising  tbujamenthone  with  chromic  acid  ;  on  further  oxidation,  the 
keto-laetone  yields  /2-isopropyllaevulinic  acid,  and  hence  probably  has 
XMeAc-CHPr3 

the  structure  CK^p^  «  whilst  the  formulae 


‘CO- 


CHf 


CMe-  CHPr*5 


CHMe-CHPrP 


CO- 


CH, 
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,CPr/3— CH. 


CH*  CHMe^^  must  be  given  to  isothujone,  thujamen* 
thone,  and  tanacetone  respectively.  W.  A.  D. 


Compounds  of  the  Fenchone  Series.  By  Otto  Wallach  [with 
Edgard  Neumann  and  Wilhelm  von  Westphalen]  ( Chem .  Gentr ., 
1899,  ii,  1052 — 1053  ;  from  Nachr.  k.  Ges.  Wiss .  Gottingen ,  1899, 
No.  2). — The  nitrile ,  C9H13N,  formed  by  warming  the  oxime  of 
ZW-fenchocamphorone  with  dilute  sulphuric  acid  (1  :  2),  has  the  odours 
of  camphonitrile  and  fenchonitrile  and  boils  at  212 — 215°.  The 
corresponding  acid ,  C8H13*C02H,  forms  a  silver  salt  which  is  not 
affected  by  light.  The  6ase,C9H15*NH2,  obtained  by  reducing  the  nitrite 
with  alcohol  and  sodium,  yields  a  carbamide,  NH2*  CO  *NH*  C9H15, 
which  melts  at  131 — 132°,  Since  fenchocamphorone  on  oxidation 
with  nitric  acid  forms  camphopyric  acid,  its  constitution  is  probably 

/CH2*CH2\ 

CH<~— CMe2— 7CH, 

XCH2-CCK 

The  yellow  compound,  CnH1602,  which  melts  at  96°,  and  is  obtained 
by  distilling  lead  fenchocarboxylate,  forms  a  dioxime ,  C11H16(N*  OH)2, 
melting  at  198 — 199°  and  soluble  in  water.  The  compound 
probably  therefore  an  o-diketone  or  an  o-hydroxyketone 
capable  of  acting  in  the  tautomeric  diketonic  form.  The  pinacone, 
C20H34O2,  which  melts  at  122°,  is  also  formed  in  the  preparation  of 
fenchocarboxylic  acid.  Fencholenic  acid  exists  in  two  modifications. 
Two  fencholenamides  are  known  ;  the  one  melts  at  113 — 114°,  and  the 
other  at  85 — 86°.  The  latter  corresponds  with  Cockburn’s  fencho¬ 
lenic  acid  which  melts  at  70°.  E.  W.  W. 


Oxidation  of  Pinene.  By  Otto  Wallach  and  A.  Schafer  {Chem. 
Centr .,  1899,  ii,  1052  ;  from  Nachr.  k .  Ges .  Wiss.  Gottingen ,  1899, 
No.  2). — The  volatile  compound  which  is  formed  together  with 
a-pinonic  acid  when  pinene  is  oxidised  by  von  Baeyer’s  method,  is 
found  to  be  the  ketone  nopinone.  Nopinone  is  formed  by  the  further 
oxidation  of  the  small  quantity  of  nopinic  acid  which  von  Baeyer 
found  was  always  produced  by  the  oxidation  of  pinene.  The  formation 
of  benzylidenenopinone  is  in  accordance  with  von  Baeyer’s  theory  that 
in  nopinone  the  CO  group  is  contiguous  to  a  CH2  group. 

E.  W.  W. 

Genesis  of  Terpenes  in  Lavender.  By  Eugene  Charabot  (Compt. 
rend.,  1900, 130,  257 — 259.  Compare  Abstr.,  1898,  i,  595,  and  this  vol., 
ii,  101). — An  examination  of  three  samples  of  essence  of  lavender  taken 
from  the  plant  at  the  budding,  flowering,  and  fading  stages  shows 
that  the  specific  gravity  and  optical  activity  of  the  essence  increase  and 
the  amount  of  free  acid  present  decreases  as  the  plant  attains 
maturity.  The  maximum  quantity  of  esters  is  obtained  from  the  plant 
when  in  flower  and  the  amount  present  in  the  essence  from  the 
specimens  with  faded  flowers  is  greater  than  that  extracted  from  the 
young  plant.  The  proportion  of  alcohol  whether  free  or  combined 
diminishes  until  the  flowers  have  blossomed  and  at  the  same  time  the 
relative  amount  of  esters  increases ;  the  essence  from  the  mature 
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plant  with  faded  flowers,  however,  contains  more  alcohol  and  less 
esters. 

These  results  seem  to  indicate  that  during  development  the  esters  are 
produced  by  the  direct  action  of  the  acids  on  the  linalool  and  that 
during  this  period  a  portion  of  the  alcohol  is  dehydrated ;  when  the 
flowers  begin  to  wither,  esterification  ceases ;  and  then  the  proportion  of 
total  alcohol  increases.  The  formation  of  esters  and  terpenes,  which 
takes  place  in  the  green  parts  of  the  plant,  is  probably  due  to  chloro- 
phyllous  evaporation.  G.  T.  M. 

Essence  of  Geranium.  By  Jeancard  and  Satie  {Bull.  Soc .  Chim ., 
1900,  [iii],  23,  37 — 39). — Six  specimens  of  essential  oil  of  geranium 
obtained  from  Cannes,  Spain,  Corsica,  Africa,  Reunion,  and  India 
respectively  were  examined,  with  the  following  results.  Sp.  gr.  at  15°, 
0*8905 — 0  9073  ;  rotation  per  100  mm.  at  15°,  -0*48°  to  —9*40°; 
acid  number  (mg.  of  KOH  per  1  gram),  9*6 — 56*0;  saponification 
number,  43*0 — 74*0;  esters  as  C12H.20O2,  6*65 — 11-30  per  cent.; 
alcohols  as  C10HigO,  61*31 — 84*62  per  cent.  All  the  samples  contained 
free  acid,  the  amount  of  which  was  increased  by  exposure  to  the  air. 
The  solubility  of  the  oils  in  alcohol  was  nearly  constant,  1  vol.  being 
dissolved  by  0*9 — 1*0  vol.  of  80  per  cent,  alcohol,  or  2 — 2*3  vols.  of 
70  per  cent,  alcohol,  at  15°.  N.  L. 

Composition  of  East  Indian  Essence  of  Sandalwood.  By  M. 
Guerbet  {Compt.  rend.,  1900,  130,  417 — 420). — A  specimen  of  essence 
of  sandalwood  from  Bombay  was  of  a  pale  yellow  colour  and  oily  con¬ 
sistence,  and  had  a  sp.  gr.  0*9684  at  0°  and  a  rotatory  power  [a ]D 
-  21*1°.  It  contained  90*1  per  cent,  of  alcohols  calculated  as  C15H260, 
and  esters  corresponding  with  7  mg.  of  potassium  hydroxide  per 
1  gram  of  the  oil  ;  no  free  acid  or  base  was  detected.  The  follow¬ 
ing  compounds  were  isolated  from  the  essence  :  (1)  Two  isomeric 
sesquiterpenes  :  a-scintcilene,  boiling  at  252 — 252*5°  and  having  a  sp.  gr. 
0*9134  at  0°  and  a  rotatory  power  [a]D  —  13*98°,  and  /?-santalene  boiling 
at  261 — 262°  and  having  a  sp.  gr,  0*9139  at  0°  and  a  rotatory  power 
[a]D  -28*55°;  both  are  colourless,  oily  liquids  of  feeble  odour. 
/?-SantaIene  has  previously  been  isolated  by  Soden  and  Muller  ( Pharm . 
Zeit.y  44,  258).  (2)  A  mixture  of  alcohols,  C15H260,  distilling  at 

183 — 197°  under  37  mm.  pressure  and  having  rotatory  powers  ranging 
from  [a]D  -9*4°  to  [a ]D  -25*3°;  this  probably  consists  of  a-  and 
1 3-santalols ,  corresponding  with  a-  and  /3-santalene.  (3)  An  aldehyde, 
santalal ,  C15H240,  a  colourless,  oily  liquid  of  strong  pepper-like  odour 
and  boiling  at  180°  under  40  mm.  pressure;  it  forms  a  semicarbazone 
which  crystallises  in  small  needles  melting  at  212°.  (4)  Santalic  acid , 

C15H2402,  a  colourless,  viscous  liquid  which  boils  at  210 — 212°  under 
20  mm.  pressure  and  is  insoluble  in  water  ;  the  potassium ,  sodium ,  and 
barium  salts  are  crystalline  compounds  which  are  decomposed  by 
carbon  dioxide.  This  acid  is  also  formed  when  santalal  is  oxidised 
with  chromic  acid  in  acetic  acid  solution.  (5)  Teresantalic  acid, 
C10H14O2,  crystallises  from  alcohol  in  large,  colourless  prisms  melting 
at  157°  and  boiling  at  183°  under  28  mm.  pressure.  The  potassium 
salt  was  obtained  as  a  nacreous,  crystalline  mass  ;  the  calcium  salt 
crystallises  with  2H30.  (6)  0*2 — 0*3  per  cent,  of  odorous  substances, 
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which  could  not  be  obtained  in  the  pure  state  ;  small  quantities  of 
acetic  and  formic  acids  were  also  found.  N.  L. 

Curangin,  the  Glucoside  of  Curanga  amara.  By  S.  E. 
Boorsma  ( Chera .  Centr .,  1899,  ii,  991 — 992,  1125  ;  from  Ned.  Tijd. 
Pharm.y  11,  303 — 316,  327 — 336.  Compare  Mededeel.  uits'-Land - 
Plantentuin ,  18)  . — The  bitter  febrifuge  curangin,  C48HrrO20,  may  be 
extracted  from  the  Scrophulariacece  by  means  of  ethyl  acetate.  This 
glucoside  is  easily  soluble  in  ethyl  or  methyl  alcohol,  or  in  acetone 
or  ethyl  acetate  containing  water;  100  parts  of  water  dissolve  0T8 
part.  The  solutions  are  neutral.  When  heated  at  100°,  curangin 
loses  7 — 10  per  cent,  of  water,  but  the  residue  regains  this  amount  on 
exposure  to  air.  Its  colour  reactions,  &c.,  are  described  in  detail. 
By  the  action  of  benzoyl  chloride  and  sodium  hydroxide  solution,  it 
forms  a  compound ,  C48H69O20Bz8,  which  melts  at  128°,  and  with  phenyl- 
hydrazine  it  yields  a  compound  which  contains  nitrogen  and  melts  at 
163°.  Attempts  to  prepare  a  bromide  failed,  as  the  hydrogen  bromide 
which  is  formed  decomposes  the  glucoside.  When  curangin  is  boiled 
with  a  2  per  cent,  solution  of  hydrogen  chloride  in  alcohol,  it  is  decom¬ 
posed  into  curangaegenin  and  a  sugar,  which  appears  to  consist  mainly 
of  rhamnose.  The  crude  curangaegenin  contains  two  compounds,  of 
which  the  one  (A)  present  in  the  larger  quantity,  is  soluble  in  ether, 
and  is  apparenty  partially  converted  into  the  other  (B)  by  prolonged 
boiling  with  the  alcoholic  acid  solution  ;  (B)  is  insoluble  in  ether. 
Both  substances  are  easily  soluble  in  ethyl  acetate,  acetone,  glacial 
acetic  acid,  or  methyl,  ethyl,  or  amyl  alcohol.  Their  colour  reactions 
are  given  in  detail.  E.  W.  W. 

Arrow  Poison  of  Wakamba  (German  East  Africa).  By 
Ludwig  Brieger  ( Chem .  Centr.,  1899,  ii,  1130  ;  from  Deutsch.  med . 
Woch .,  25,  No.  39). — The  Wakamba  arrow  poison  is  a  glucoside, 
C2QH460i9,  and  somewhat  resembles  Arnaud's  ouabain  (Abstr.,  1888, 
848).  It  crystallises  from  a  hot  saturated  solution  in  anhydrous 
needles  which  melt  at  182 — 184°,  but  the  plates  obtained  by  allowing 
the  compound  to  crystallise  more  slowly  contain  20  per  cent,  of  water 
and  melt  at  93 — 94°.  It  is  insoluble  in  ether,  ethyl  acetate,  chloro¬ 
form,  or  benzene,  slightly  soluble  in  cold  water,  and  more  easily 
soluble  in  hot  water  or  alcohol.  The  specific  rotatory  power  for  a 
4  per  cent,  aqueous  solution  is  [a]D  -  37°.  When  the  compound  is 
boiled  with  dilute  hydrochloric  or  sulphuric  acid,  a  yellow,  amorphous 
precipitate  is  formed ;  this  is  easily  soluble  in  alcohol,  and  is  not 
poisonous.  The  filtrate  reduces  Fehling’s  solution,  although  the 
poison  itself  is  incapable  of  doing  so.  The  filtrate  may  also  be 
fermented,  and  yields  an  amorphous  glucosazone.  The  aqueous  solu¬ 
tion  of  the  glucoside  does  not  give  precipitates  with  the  ordinary 
alkaloidal  reagents.  A  dose  of  0*3  mg.  per  kilogram  of  body  weight 
proved  fatal  in  the  case  of  dogs  in  2  hours. 

An  amorphous,  non-poisonous  substance  was  also  isolated. 

E.  W.  W. 

Chlorophyll.  By  Leo  Marchlewski  (J.  pr.  Chem.y  1900,  01, 
47 — 63). — A  continuation  of  the  controversy  with  Bode  (Abstr., 
1898,  i,  682  ;  this  vol.,  i,  109)  and  Kohl  (_ Bot .  Centr.,  1899,  233). 

T.  M.  L. 
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New  Method  of  Methylation.  By  Maurice  Prud’homme  {Bull. 
Soc.  Chim .,  1900,  [iii],  23,  69 — 71). — The  methylation  of  amino- 
groups  in  certain  leuco-bases  and  colouring  matters  is  readily  effected 
by  heating  a  solution  of  the  substance  with  zinc  dust,  hydrochloric 
acid,  and  formaldehyde  at  75 — 80°,  the  decolorised  liquid  being  subse¬ 
quently  oxidised  either  by  exposure  to  air,  or  by  lead  peroxide  and 
acetic  acid.  Details  are  given  of  the  application  of  this  process  to  the 
production  of  methyl-violet  from  magenta,  of  a  methylated  rhodamine 
derived  from  m-diaminophenol,  of  methylene-blue  and  a  greenish-blue 
dye  from  thionine,  and  of  blue  and  violet  colouring  matters  from 
phenosafranine.  N.  L. 

Reactions  of  Methylfurfuraldehyde  and  Methylpentosans. 
By  John  A.  Widtsoe  and  Bernhard  Tollens  ( Ber .,  1900,  33, 
143 — 148.  Compare  Andrlik,  this  vol.,  i,  110). — The  colour  reactions  of 
furfuraldehyde  are  masked  in  the  presence  of  methylfurfuraldehyde. 
The  latter  is  readily  detected  by  the  characteristic  spectrum  exhibited 
in  the  presence  of  hydrochloric  acid.  Several  vegetable  products, 
when  distilled  with  hydrochloric  acid,  yield  a  distillate,  which,  when 
mixed  with  an  equal  volume  of  concentrated  hydrochloric  acid,  shows 
this  spectrum.  Among  these  are  :  tragacanth,  gum  arabic,  gedda  gum, 
Brazil  gum,  cherry  gum,  Fucus,  plane  and  lime  tree  leaves,  and  turf* 
mould.  It.  H.  P. 

Ketones  of  the  Tropine  Group.  XIII.  Hydroxymethylene- 
tropinone.  By  Biciiard  Willstatter  and  Fritz  Iglauer  ( Ber ., 
1900,  33,  359 — 3G5.  Compare  Abstr.,  1899,  i,  178). — Hydroxy- 

CH/CH— CICH-OH 
1  2  1  1 

methylenetropinone ,  |  NMe  CO  ?  prepared  by  heating  tropinone 

ch2-ch— ch2 

in  dry  ether  with  amyl  formate  and  sodium  ethoxide,  crystallises  in 
aggregates  of  colourless  plates,  and  melts  at  128 — 128*5°,  when  it 
decomposes  ;  the  aqueous  and  alcoholic  solutions  develop  an  intense 
reddish-violet  coloration  with  ferric  chloride,  and  reduce  Fehling’s 
solution  when  heated.  The  aqueous  solution  is  neutral  to  litmus  and 
turmeric,  forming  unstable  salts  with  acids  and  alkalis  ;  the  silver, 
gold,  and  platinum  derivatives  are  indefinite,  and  readily  decomposed. 
Digestion  with  alkalis  or  mineral  acids  eliminates  formic  acid. 
Precipitates  are  formed  with  phosphomolybdic  acid,  iodine  in  potassium 
iodide,  or  tannin  ;  the  picrate  is  sparingly  soluble  in  cold  water,  and 
melts  at  177°,  when  it  decomposes.  The  anilide  crystallises  from 
alcohol  in  aggregates  of  colourless  needles,  and  melts  at  158°.  The 
compound ,  C9H1502N2C1,  prepared  by  the  action  of  hydroxylamine, 
followed  by  alcoholic  hydrogen  chloride,  on  hydroxy  methylenetropinone, 
crystallises  from  alcohol  in  lustrous  leaflets  and  melts  at  239°,  when 
it  decomposes  ;  water  dissolves  it  very  readily,  and  the  liquid  reduces 
Fehling’s  solution,  and  develops  a  dark  green  coloration  with  ferric 
chloride. 

Tropinone  combines  with  ethyl  acetate  in  presence  of  sodium 
ethoxide,  forming  acetyltropinone,  the  platinichloride  of  which  is 
crystalline. 
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Tropinonesemicdrbazone,  C9H16ON4,  crystallises  from  alcohol  in  long* 
six-sided  plates,  and  melts  at  212 — 213°.  M.  O.  F* 

Ketones  of  the  Tropine  Group.  XIV.  Alkali  salts  of  Amino- 
ketones.  By  Richard  Willstatter  and  Adolf  Bode  (Ber.,  1900, 
33,  411 — 416). — -When  dissolved  in  ether  or  benzene,  tropinone  is 
gradually  acted  on  by  sodium  or  potassium,  giving  a  metallic  salt 
which  separates  as  a  pale  yellow  powder>  and  is  completely  hydrolysed 
by  water.  If  stick  potash  is  dried  by  heating  and  cooled  to  130 — 160°, 
it  combines  completely  with  a  tenth  of  its  weight  of  fused  tropinone, 
and  the  latter  cannot  be  detected  either  by  its  smell  or  by  turmeric 
paper,  but  is  separated  completely  by  adding  water.  A  certain 
amount  of  a  salt  is  also  produced  when  an  ethereal  solution  of  tropinone 
is  dried  with  stick  potash  or  soda ;  a  further  decomposition  also 
occurs,  tropic  acid  being  produced.  Triacetonamine,  A-methyl- 
granatonine  (pseudopelletierine),  and  dimethylaminosuberone  behave 
similarly. 

When  oxidised  with  chromic  acid,  Z-ecgonine  gives  inactive  tropinone, 
although  in  the  oxidation  to  tropic  acid  both  d-  and  Z-ecgonine  give 
d- tropic  acid  ;  this  is  readily  explained  if  the  formation  of  an  active 

ch2-ch— 9H2 

intermediate,  /9-ketonic  acid,  |  NMe  CO  ,  be  assumed, since 

ch2-6h— CK*C02H 

this  would  give  an  inactive  tropinone  by  losing  a  mol.  of  carbon 
dioxide,  but  an  active  tropic  acid  by  further  oxidation.  T.  M.  L. 

Conversion  of  Cinchona-alkaloids  into  Derivatives  of 
4-Phenylquinoline  By  Wilhelm  Koenigs  ( J .  Chem.t  1900, 

61,  1 — 46.  Compare  Comstock  and  Koenigs,  Abstr.,  1892,  1010). — 
Nitroapocinchenine,  C19H180N*K02,  prepared  by  the  action  of  nitrous 
acid  on  apocinchenine,  crystallises  from  dilute  alcohol  in  colourless 
needles,  and  melts  with  decomposition  at  228°;  it  does  not  give 
Liebermann’s  reaction.  The  platinichloride ,  (C19H1803N2)2,H2PtCl6, 
is  an  orange-yellow,  crystalline  powder,  and  is  readily  decomposed  by 
water.  The  ethyl  ether,  prepared  by  the  action  of  ethyl  iodide  on  the 
insoluble  silver  salt,  crystallises  from  alcohol  in  yellow  tablets  and 
melts  at  about  124° ;  it  is  reduced  by  tin  and  hydrochloric  acid  to  the 
corresponding  amwo-ether,  which  is  readily  soluble  in  alcohol  and  ether, 
and  forms  a  sulphate  which  crystallises  from  hot  water  in  golden-yellow 
flakes,  but  dissolves  again  in  an  excess  of  dilute  sulphuric  acid. 

Aminoapocinchenine ,  prepared  by  reducing  the  nitro¬ 

compound,  crystallises  from  alcohol  in  almost  colourless  needles  and 
melts  at  220°;  it  forms  two  series  of  salts,  red  salts  with  dilute  acetic 
acid  or  a  small  amount  of  dilute  mineral  acid,  and  yellow  salts  with 
an  excess  of  mineral  acid.  Chromic  acid  oxidises  the  base  to  cinchonic 
acid,  showing  that  the  amino-group  is  in  the  phenyl,  and  not  in  the 
quinoline,  nucleus  ;  in  presence  of  dilute  sulphuric  acid,  lead  peroxide 
oxidises  it  to  an  intensely  red  solution,  which  becomes  yellow  again  on 
adding  sulphurous  acid ;  these  compounds  appear  to  be  the  quinone 
and  quinol  corresponding  with  the  original  aminophenol,  and  the 
amino-group  is  therefore  in  the  para-position  to  the  hydroxyl  group  ; 
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the  quinol,  hydroxyapocinchenine ,  was  isolated  in  pale  yellow  crystals 
melting  at  251°,  but  was  not  analysed* 

It  has  already  been  shown  that  the  hydroxyl  group  in  apocin- 
chenine  is  adjacent  to  the  quinoline  radicle,  and  that  the  two  ethyl 
groups  occupy  adjacent  positions  ;  its  behaviour  towards  nitrous  acid 
shows  that  the  para-position  to  the  hydroxy  L  group  is  occupied  by 
hydrogen,  and  the  formula  of  apocinchenine  is  therefore 

C9H6N  •  G6H2Et2  *  OH  [C9H6tf  :  Et :  Et :  OH  —  1:3:4:  2]. 

A  second  nitroapocinchenine  is  produced  by  the  action  of  nitric  acid 
on  apocinchenine  ;  the  hydrochloride  crystallises  from  hot  water  in 
colourless,  glistening  flakes,  with  3H20,  and  melts  and  decomposes  at 
150 — 160°  ;  the  nitrate  and  sulphate  are  also  crystalline. 

Tetrahydroapocinchenine,  Cl9H23ON,  prepared  by  reducing  apocin¬ 
chenine  with  tin  and  hydrochloric  acid,  forms  a  yellow,  soluble  resin. 
Diacetyltetrahydroapocinchenine ,  C19H2llSAc*OAc,  crystallises  from 
alcohol  in  colourless  needles,  melts  at  133 — 135°,  and  is  readily  hydro¬ 
lysed  by  alcoholic  potash  or  by  alcoholic  hydrogen  bromide.  Homo* 
apocinchenine  and  apoquinenine  can  be  similarly  reduced. 

In  the  oxidation  of  apocinchenine  ethyl  ether  with  dilute  nitric  acid 
there  is  produced,  in  addition  to  apocinchenic  acid  ethyl  ether,  a  basic 
compound,  C9H6N*CHO,  which  crystallises  from  hot  water  in  colourless 
needles  and  melts  at  101 — 102°;  this  is  oxidised  by  ammoniacal  silver 
oxide  to  cinchoninic  acid,  and  is  therefore  4 -quinolinealdehyde  ;  the 
platinichloride  is  a  crystalline,  orange-yellow  powder.  The  oxidation  of 
apocinchenine  ethyl  ether  by  manganese  dioxide  or  lead  peroxide  and 
dilute  sulphuric  acid  gives  ketoapocinchenine  ethyl  ether,  apocinchenic 
acid  ethyl  ether,  and  the  lactone  of  hydroxyapocinchenic  acid  ethyl 
ether.  Ketoapocinchenine  ethyl  ether ,  C9NH6,C6H2Et(OEt),COMe,  crys¬ 
tallises  from  a  mixture  of  ether  and  light  petroleum  and  melts  at 
104—106°;  the  platinichloride  crystallises  in  minute,  felted  needles; 
the  oxime  is  crystalline,  melts  at  181 — 184°,  and  dissolves  in  dilute 
sodium  hydroxide,  but  is  reprecipitated  by  carbon  dioxide  ;  by  heating 
with  concentrated  hydrobromic  acid,  the  ketone  is  converted  into 
homoapocinchenine,  C9NH6*C6H3Et*OH,  together  with  acetic  acid  and 
ethyl  bromide.  The  lactone  of  hydroxyapocinchenic  acid  ethyl  ether , 

C9NH6-C6H2(0Et)<^°°iP>0, 

which  is  also  produced  by  oxidising  apocinchenic  acid  ethyl  ether  with 
manganese  dioxide  and  sulphuric  acid,  separates  from  methyl  or  ethyl 
alcohol  in  colouidess  crystals  and  melts  at  212 — 213°;  hydrobromic 
acid  converts  it  into  the  lactone  of  hydroxyapocinchenic  acid} 

C9NH6-C6H2(OH)<^2>0, 

which  crystallises  in  colourless,  felted  needles,  sinters  at  260°,  melts 
about  274°,  dissolves  in  cold  caustic  alkalis,  and  is  reprecipitated  by 
carbon  dioxide,  but  is  hydrolysed  by  boiling  with  alkalis ;  hydriodic 
acid  converts  it  into  homoapocinchenine,  CgNHg'CgHgEt’OH,  carbon 
dioxide,  and  ethyl  iodide,  thus  providing  the  best  method  for  preparing 
homoapocinchenine ;  chromic  acid  oxidises  it  to  cinchoninic  acid  ;  a 
solution  of  bromine  in  an  excess  of  sodium  hydroxide  converts  it 
almost  quantitatively  into  quinolinephenetoledicarboxylic  acid  and 
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carbon  tetrabromide ;  nitric  acid,  alkaline  permanganate,  and  iodine 
only  oxidise  it  with  difficulty.  Quinolinephenetoledicarboxylic  acid , 
C9NH6*C6H2(C02H)2*0Et,  separates  from  alcohol  in  colourless 
crystals,  melts  at  236°  with  evolution  of  gas,  and  is  only  slightly 
soluble  in  water  ;  the  hydrochloride  is  completely  decomposed  by  boiling 
water ;  the  anhydride  crystallises  from  ethyl  acetate  in  minute, 
colourless,  felted  needles,  melts  at  210 — 211°,  and  gives  a  fluorescein 
when  fused  with  resorcinol ;  chromic  acid  oxidises  the  acid  to  cin- 
choninic  acid,  whilst  concentrated  hydrobromic  acid  converts  it  into 
homoapocinchenic  acid,  C9NH6*C6H3(0H)*C02H ;  the  silver  salt  loses 
carbon  dioxide  when  heated  to  280 — 290°  and  gives  a  small  amount 
of  phenetolequinoline,  C9NH6*C6H4*OEt. 

The  oxidation  of  homoapocinchenine  ethyl  ether,  C9NH6*C6H3Et*OEt, 
with  nitric  acid  gives  an  acid  melting  at  236°,  together  with  a  base  which 
crystallises  from  dilute  alcohol  in  white,  felted  needles,  melts  at  118°, 
and  is  found  to  be  a  mtfro-derivative.  Oxidation  with  manganese 
dioxide  or  lead  peroxide  and  sulphuric  acid  gives  ketoapocinchenine 
ethyl  ether,  homoapocinchenic  acid  ethyl  ether,  and  some  cinchonic  acid. 
Ketohomoapocinchenine  ethyl  ether ,  C9NH0*C6H3(OEt)*COMe,  separates 
from  ether  in  colourless  crystals  and  melts  at  107 — 109°  ;  the  platini* 
chloride  crystallises  in  long,  reddish-yellow  needles  and  melts  and  decom¬ 
poses  at  248°.  The  phenylhydrazone  separates  from  hot  alcohol  in  pale 
yellowish  crystals  and  melts  at  220°.  Iodine  in  presence  of  potassium 
carbonate  converts  the  ketone  partially  into  iodoform  and  homoapocin¬ 
chenic  acid  ethyl  ether,  but  the  oxidation  proceeds  quantitatively 
when  sodium  hypobromite  is  used.  Homoapocinchenic  acid  ethyl  ether , 
C9NH6*C6H3(0Et)*C02H,  crystallises  from  alcohol,  melts  at  253 — 254°, 
and  is  only  slightly  soluble  in  water,  but  dissolves  in  hot  dilute 
mineral  acids.  The  sulphate  and  platinichloride  are  crystalline;  hydro¬ 
gen  bromide  converts  the  acid  into  homoapocinchenic  acid,  but  unlike 
the  homologue  it  does  not  lose  carbon  dioxide.  Homoapocinchenic  acid , 
C9NH6*C6H3(0H)*C02H,  which  is  also  produced  from  quinoline  phene- 
toledicarboxylic  acid  by  prolonged  boiling  with  hydrobromic  acid,  is 
obtained  as  a  colourless,  flocculent,  slightly  soluble  precipitate,  and 
does  not  melt  at  290°.  On  heating  the  silver  salt  with  zinc  dust,  it  is 
converted  into  phenolquinoline. 

Quinolinephenetole ,  CgNHg’CgH^OEt,  crystallises  from  dilute  alcohol 
in  colourless  needles  and  melts  at  80 — 81°.  The  picrate  melts  at 
201 — 2 02°.  Quinolinephenol ,  C9NH0*O6H4*OH,  crystallises  from  alcohol 
and  melts  at  207 — *208°;  the  hydrochloride  melts  at  260°,  and  the 
hydrobromide  at  274°. 

6-Aminoapocinchenine,  NH^CgNH^CgH^t^OH,  prepared  by  heating 
apocinchenine  with  zinc  ammonium  chloride,  crystallises  from  alcohol 
and  melts  at  229 — 230°.  The  hydrochloride  forms  golden  yellow 
crystals.  6-Aminoapocinchene  ethyl  ether ,  NH2*C9NH5,C6H2Et2,OEt, 
crystallises  from  dilute  alcohol  and  melts  at  148 — 150°;  by  the  action 
of  copper  powder  on  the  diazo-compound,  the  base  is  converted  into 
apocinchenine. 

Dihydroeinchenine  (Abstr.,  1894,  i,  392,  629)  differs  entirely  from 
cinchenine  in  that  it  is  not  acted  on  by  hydrobromic  acid  ;  it  crystal¬ 
lises  from  dilute  methyl  alcohol  and  melts  at  145°;  the  platinichloride 
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crystallises  from  dilute  hydrochloric  acid  in  yellowish-red,  microscopic 
tablets  and  melts  at  265°;  th  §  pier  ate  melts  at  197°.  When  heated 
with  phosphoric  acid,  it  is  hydrolysed  like  cinchenine,  but  gives 
cinch oleupone,  CgH^NOy,  in  place  of  meroquinine,  C9H15N02,  together 
with  lepidine.  T.  M.  L. 

Non-nitrogenous  Decomposition  Products  of  Morphine. 
Vi.  By  Eduard  Yongerichtkn  ( Ber .,  1900,  33,  352 — 359.  Compare 
Abstr.,  1899,  i,  649). — As  a  result  of  oxidising  acetylmorphenol,  the 
author  has  been  led  to  modify  his  expressions  for  the  constitution  of 
morphenol  and  morphol,  and  now  represents  these  compounds  by  the 

formulae  9H'  ?eHs  >0  and  9H'  ?«H“  [OH :  OH  ;  CH  = 
CH-06H2(0H)  CH-C'6H2(OH)?  l 

2:3:6]  respectively.  He  considers  that  the  constitution  of  morphine 
is  expressed  by  the  formula  advocated  by  Knorr  (Abstr.,  1899,  i, 
464). 

When  acetylmorphenol  is  oxidised  with  chromic  acid,  a  quinone  is 
produced  which  combines  with  o-tolylenediamine,  forming  the  azine , 
C23Hi403N2,  crystallising  from  glacial  acetic  acid  in  small,  yellow 
needles  melting  at  231 — 232°  ;  hydrochloric  acid  develops  a  bright  red 
coloration  with  the  azine,  which  forms  an  intensely  blue  solution  in 
concentrated  sulphuric  acid. 

Benzoylmorphenol ,  C21H1203,  crystallises  from  glacial  acetic  acid  in 
small,  colourless  aggregates,  and  melts  at  123°,  Bromoacetylmorphenol , 
Ci6H903Br,  melts  at  208°. 

A  method  is  described  by  which  morphenol  can  be  prepared  from 
morphine  in  yield  amounting  to  nearly  40  per  cent,  of  the  calculated 
quantity.  M.  O.  F. 


Cotarnine.  By  Martin  Freund  [and  Hugo  Preuss]  ( Ber .,  1900, 
33,  380 — 389.  Compare  Hantzsch  and  Kalb,  this  vol.,  i,  1 15). — - 


Cyanocotarnine,  C8H60 


C8Hf,03<^T^f>NMe-CN, 

prepared  by  the  action  of  aqueous  hydrogen  cyanide  on  cotarnine, 
crystallises  from  alcohol  in  prisms  which  melt  at  95 — 96° ;  aqueous 
acids  eliminate  hydrogen  cyanide,  and  a  solution  of  hydrogen  chloride 
in  benzene  regenerates  cotarnine  hydrochloride.  Contrary  to  Hantzsch 
and  Kalb’s  statement,  silver  nitrate  and  silver  oxide  give  rise  to  silver 
cyanide.  The  methiodide ,  C14Hl703N2I,  crystallises  from  hot  water 
and  melts  at  204 — 205°,  when  it  decomposes. 

Cotarnine  sulphide ,  C24H2806'N’2S,  obtained  on  passing  hydrogen 
sulphide  into  a  concentrated  solution  of  cotarnine  in  absolute  alcohol, 
dissolves  sparingly  in  benzene  or  alcohol,  being  almost  insoluble  in 
ether  or  petroleum;  it  melts  and  decomposes  at  146 — 148°.  The 
substance  is  indifferent  towards  aqueous  alkalis  and  alcoholic  potash, 
but  dilute  acids  eliminate  hydrogen  sulphide  and  regenerate  cotarnine, 
whilst  methyl  iodide  in  hot  chloroform  gives  rise  to  mercaptan  and 
cotarnine  hydriodide. 

Cotarnine  peroxide ,  C24H2808N2,  prepared  by  treating  a  saturated 
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solution  of  cotarnine  in  methyl  alcohol  with  hydrogen  peroxide,  melts 
and  intumesces  at  1 40° ;  it  liberates  iodine  from  potassium  iodide,  and 
acids  eliminate  hydrogen  peroxide.  Methyl  iodide  gives  rise  to 
cotarnomethine  methiodide,  and  acetic  anhydride  converts  it  into 
acetyl  hydrocotarnineacetic  acid  (Bowman,  Abstr.,  1887,  1056). 

M.  O.  F. 

Action  of  Halogens  on  Dimethylpiperidine,  By  Richard 
Willstatter  1900,  33,  365 — 379.  Compare  Ladenburg,  Abstr., 
1882,  534,  and  Merling,  Abstr.,  1884,  1385). — 2-Iodomethyl-l  :  1- 

dimethylpyrrolidinium  iodide,  CELI*  CH<^^2  prepared  by 

J  r  ...  JSTMe2I-CH8  F  F  J 

heating  alcoholic  dimethylpiperidine  with  iodine,  crystallises  from  water 
in  long,  snow-white  prisms,  which  melt  and  decompose  at  211 — 212°; 
it  is  precipitated  from  aqueous  solutions  by  caustic  soda.  The  bromine 

ch2 — ch2 

compound, CH2Br*CH<^^-e  Br*CH  »crysta^ses  from  aleohol  in  small, 

four-sided  plates  or  short  prisms,  and  melts,  evolving  gas,  at  about  232°. 
Although  hitherto  regarded  as  derivatives  of  dimethylpiperidine,  these 
compounds  are  really  derived  from  pyrrolidine.  2-Bromomethyl-l :  \  di - 

methylpyrrolidinium  chloride ,  CH2Br*CH<\ 


NMe2Cl-CH23 


obtained 


from  the  preceding  compound  and  silver  chloride,  crystallises  from 
alcohol  in  lustrous  prisms,  which  melt  and  decompose  at  224 — 225°  ; 
the  iodide  separates  from  water  in  four -sided  plates,  and  melts  at 
218—219°. 

When  the  bromo-bromide  and  iodo-iodide  are  heated  with  caustic 
alkalis,  halogen  hydride  is  removed,  and  salts  of  1  :  l-dimethyl-2-me- 

qjj _ CH 

thylenepyrrolidinium  hydroxide,  are  pro- 

duced.  The  iodide  is  excessively  soluble  in  cold  water,  and  crys¬ 
tallises  from  alcohol  in  long,  transparent  prisms,  which  melt  and 
decompose  at  196°;  the  bromide  forms  small,  hygroscopic  needles, 
and  the  chloride  is  deliquescent.  The  platinichloride  separates  from 
water  in  orange-red  prisms,  and  gradually  decomposes  at  about  210°; 
the  aurichloride  crystallises  from  hot  water  in  golden-yellow,  micro¬ 
scopic  prisms  which  melt  and  decompose  at  226 — 227°, 

Reduction  of  iodomethyldimethylpyrrolidinium  iodide  with  zinc  and 
concentrated  hydriodic  acid  gives  rise  to  1 : 2 -dimethyl pyrrolidine  meth^ 
iodide  (Fenner  and  Tafel,  Abstr.,  1898,  i,  446).  Agitating  aqueous 
solutions  of  the  bromo-bromide  and  iodo-iodide  with  zinc  dust  re¬ 
generates  the  base. 

On  reducing  1  :  l-dimethyl-2-methylenepyrrolidinium  iodide  with 
tin  and  hydrochloric  acid,  an  isomeric  iodide ,  C7H14NT,  is  produced, 
whioh  is  also  unsaturated;  it  crystallises  in  thin,  white,  lustrous 
leaflets,  which  melt  and  decompose  'at  232°.  The  platinichloride 
and  aurichloride  melt  at  210°  and  256°  respectively.  M,  O,  F. 

Optical  Properties  of  Granatan-  and  Tropane-nuclei.  By 
Antonio  Piccinini  (Real.  Accad.  Linceit)  1899,  [v],8,  ii,219 — 222), — The 
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ch2*ch*ch2 

NMe  yCO,  must  be 

oh2-ch>ch/ 

regarded  as  internally  compensated,  since,  according  to  van't  HofPs 
theory,  the  two  asymmetric  carbon  atoms  joined  to  the  nitrogen 
cannot  both  have  a  4-  or  both  a  —  rotation  without  considerable 
deformation  of  the  nucleus.  When  the  oxygen  atom  is  replaced  by 
H2  and  the  Me  by  H,  granatanine  is  obtained,  and  the  molecule 
contains  no  asymmetric  carbon  atom.  Similarly,  tropine  and  ^-tropine 
are  seen  to  be  internally  compensated,  as  also  are  all  their  derivatives 
the  molecules  of  which  retain  intact  the  tropine  nucleus  and  have  two 
equivalent  asymmetric  carbon  atoms.  T.  H.  P. 


inactive  base  methylgranatonine,  CH2<^ 


Tetrahydroquinolyl-2-propionic  Acid.  By  Wilhelm  Koenigs 
( Ber.}  1900,  33,  218 — 228). — The  substance  obtained  by  Einhorn  and 
Sherman  (Abstr.,  1896,  i,  61)  by  the  reduction  of  quinoly  1-2-acrylic 
acid,  and  described  by  them  as  a-quinolylpropyl  alcohol,  is  in  reality 
the  inner  anhydride  of  tetrahydroquinolyl-2-propionic  avid. 


hh2-ch-ch. 

°H2<0  h  _ nn>CH, 


■CO 


The  corresponding  acid ,  C9NH10*  CH2*  CH2*  C02H,  is  best  prepared  by 
reducing  quinolylacrylic  acid  with  sodium  and  alcohol,  but  has  not 
been  obtained  crystalline ;  it  dissolves  readily  in  water  or  acids,  yield¬ 
ing  solutions  which  give  a  dark  red  coloration  with  ferric  chloride 
or  potassium  dichromate.  The  sodium ,  barium ,  and  calcium  salts  are 
readily  soluble  but  do  not  crystallise,  whilst  the  copper  salt  is  an 
amorphous  precipitate.  When  the  solution  of  the  acid  is  warmed,  the 
anhydride  is  formed,  which  is  only  very  sparingly  soluble  in  water, 
and  melts  at  115 — 11 6°.  Boiling  aqueous  alkalis  only  decompose  the 
anhydride  very  slowly,  a  salt  of  the  acid  being  produced.  The  anhydride 
gives  a  violet  coloration  with  sulphuric  acid  and  potassium  dichromate, 
similar  to  that  produced  by  strychnine,  to  which  it  is  apparently 
closely  related  in  constitution.  When  the  powdered  anhydride, 
suspended  in  water,  is  injected  into  a  frog,  no  perceptible  physio¬ 
logical  action  occurs. 

Nitrosotetrahydroquinolyl-Vi-propionic  acid , 

no*o9nh9*  ch2*  ch2-  co2h, 

is  prepared  from  the  sodium  salt  of  the  acid,  and  crystallises  in 
lustrous  prisms  which  melt  and  decompose  at  116 — 117°;  it  forms 
crystalline  salts,  gives  Liebermann’s  reaction,  and  does  not  yield  an 
anhydride. 

The  investigation  is  being  extended  to  other  acids  such  as  quinolyl- 
4-acrylic  acid,  which  appears  to  yield  a  tetrahydro-derivative  on]reduc- 
tion,  but  does  not  readily  form  an  anhydride.  A.  H. 


o^-Phenylhydrazine  Derivatives.  By  Hans  Bupe  and  Hans 
Labhardt  ( Ber .,  1900,  33,  246 — 249.  Compare  this  vol.,  i,  258). 
— a  -  Acetyl- fibh-triphenylsemicarbazide,  NHAc*NPh*  CO  *NPh2,  obtained 
by  heating  diphenylcarbamic  chloride  and  /3-acetylphenylhydrazine  in 
boiling  cumene,  separates  from  aromatic  hydrocarbon  solutions  in  well- 
defined,  flattened  crystals. 
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$bb-Triphenyhemicarbazide ,  NH2*NPh‘CO  •NPh2,  is  produced  by 
heating  the  preceding  compound  with  dilute  sulphuric  acid  and  alcohol 
and  decomposing  the  resulting  sulphate  with  sodium  carbonate  ;  the 
free  base  forms  colourless  crystals,  and  melts  at  128°:  the  sulphate 
melts  at  98°;  the  benzylidene  derivative,  CHPhlN’NPlrCO’NPhg 
forms  colourless  needles  and  melts  at  160 — 161°.  G.  T.  M. 


Phenylethylenehydrazine.  By  M.  Hischmann  ( Annalen ,  1899, 
310,  156 — 164.  Compare  Burchard  and  Michaelis,  Abstr.,  1890,  250). 
— Eihylenebisdiphenylsemicarbazide,  C2H4(NPh*NH,CO,NHPh)2,  pre¬ 
pared  from  phenylethylenehydrazine  and  excess  of  phenylcarbimide,  is 
sparingly  soluble  in  organic  media,  but  crystallises  from  boiling 
alcohol  in  small  prisms  melting  at  207 — 208°.  Ethylenebisphenyl - 
semicarbazide ,  C2H4(NPh*NH'CO*NH2)2,  obtained  from  potassium 
cyanate  and  phenylethylenehydrazine  hydrochloride,  melts  at  2 37  5°, 
and  forms  a  crystalline  acetate  which  dissociates  below  its  melting 
point. 

Ethyl  ethylenebisphenylcarbazinate ,  C2H4(NPh,NH*C02Et)2,  pro¬ 
duced  by  the  action  of  ethylic  chlorocarbonate  on  phenylethylene¬ 
hydrazine,  separates  from  alcohol  in  small  crystals  and  melts  at 
170 — 171°.  The  methyl  ester  forms  lustrous  leaflets  and  melts  at 
176—177°. 


Ethylenecarbonylbisphenylhydrazide ,  C2H4<C 


NPh-NH 

NPh-NH 


^>CO,  obtained 


from  carbonyl  dichloride  and  phenylethylenehydrazine,  crystallises 
from  alcohol  in  lustrous,  colourless  needles  and  melts  at  199 — 200°. 

Ethylenebisphenylpicr azide,  C2 HjNPh* NH  * CaH2(N 02)3]2,  prepared 
from  picryl  chloride  and  phenylethylenehydrazine,  melts  at  202*5°, 
when  it  blackens  and  intumesces.  Phenylhydrazinephenylethylene - 
picrazide ,  NH2Ph*N#C2H4*NPh’NH*C6H2(N02)3,  is  a  bye-product  in 
the  preparation  of  the  foregoing  substance  and  melts  at  152°,  forming 
a  hydrochloride  which  contains  4JH20,  and  melts  at  165 — 166°,  when 
it  decomposes.  The  sulphate  and  nitrate  melt  at  127 — 128°  and 
120 — 121°  respectively.  M.  O.  F. 


New  Aldazines  and  their  Behaviour  towards  Benzoyl 
Chloride.  By  Gaetano  Minunni  and  C.  Carta-Satta  ( Gazzetta , 
1899,  29,  ii,  467 — 477). — Dibenzoxy-o-benzylideneazine, 

N2(CH*C6H4*OBz)2, 

prepared  by  the  action  of  benzoyl  chloride  on  dihydroxy-o-benzylidene- 
azine,  crystallises  from  benzene  in  glistening,  yellow  needles  melting  at 
188—189° 

m-  and  p-Nitrobenzylideneazine,  N2(CH#C6H4*N02)2,  obtained  by  the 
interaction  of  nitrobenzaldehyde  and  hydrazine  sulphate,  crystallises 
from  benzene  in  glistening,  yellow  plates ;  the  meta-compound  melts 
at  194 — 195*5°,  whilst  the  para-form  does  not  fuse  at  260°. 

T.  H.  P. 


Replacement  of  the  Aldehyde  Group  R-CHI  by  Benzoyl  in 
Hydrazine  Derivatives.  By  Gaetano  Minunni  and  C.  Carta-Satta 
( Gazzetta ,  1899,  29,  ii,  377 — 386). — According  to  the  conditions  of  ex¬ 
periment,  the  reaction  between  furfurylideneazine  and  benzoyl  chloride 
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gives  rise  to  three  different  substances  :  symmetrical  dibenzoyl- 
hydrazine,  benzoylbenzylidenehydrazine,  and  furfur  ylidenebenzoyl - 
hydrazine ,  C4H30*CH!JS^NHBz.  which  separates  from  alcohol  in 
yellowish,  flattened  needles  melting  at  178 — 179°.  T.  H.  P. 


So-called  Isopyrazole  Derivatives.  By  Friedrich  Stolz  ( Ber . 
1900,  33,  262 — 265.  Compare  this  vol.,  i,  56). — On  heating  Biilow 
and  Schlesinger’s  “  1 -phenyl- 3-me  thy  lisopyr  azole-4 : 5-dicarboxylic  acid,” 
carbon  dioxide  is  evolved  and  Claisen’s  l-phenyl-5-methylpyrazole-4- 


carboxylic  acid,  C02H*C<^ 


CMe-NPh 
CH=N  ’ 


is  obtained  (Abstr.,  1894,  i,  345, 


and  1897,  i,  440) ;  this  indicates  that  the  dicarboxylic  acid  is  in 
reality  l-phenyl-5-methylpyrazo!e-3  :  4-dicarboxylic  acid, 

:C-C02H 

:OC02H’ 

and  therefore  “  l-phenyl-3-methylisopyrazole  ”  is  identical  with 
1  -phenyl-5-methylpyrazole. 

The  discrepancy  existing  between  the  melting  point  of  Knorr  and 
Laubmann’s  dicarboxylic  acid  (m.  p.  198°,  Abstr.,  1889,  409)  and  that 
of  Biilow  and  Schlesinger’s  acid  (m.  p.  247°)  is  due  to  the  presence  of 
an  isomeride  in  the  former  preparation,  the  substance  being  obtained 
by  the  oxidation  of  1 -phenyl-3  : 5-dimethyl pyrazole-4-carboxy lie  acid, 
a  process  which  might  give  rise  to  two  dicarboxylic  acids  according  as 
to  which  of  the  methyl  groups  undergoes  oxidation.  The  acid  ester> 
C14H14N204,  the  first  product  of  the  hydrolysis  of  diethyl  benzeneazo- 
diacetylsuccinate,  crystallises  from  alcohol  in  needles  and  melts  at 
185°;  on  further  treatment  with  alcoholic  sulphuric  acid,  this  com¬ 
pound  yields  the  free  dicarboxylic  acid  (m.  p.  247°).  G.  T.  M. 


NPh< 


■N= 

CM 


Derivatives  of  the  Leuco-base,  Cl8H24N2.  By  Auguste  Trillat 
(Bull.  Soc.  Chim.,  1899,  [iii],  23,  20 — 24.  Com  pare' Abstr.,  1899,  i,  615). 
— When  as-tetramethyldiaminodiphenylethane,  CHMe(C6H4*NMe2)2, 
is  dissolved  in  anhydrous  acetic  acid  and  treated  with  lead  peroxide 
in  the  cold,  it  is  converted  into  the  corresponding  carbinol , 

OH  •  CMe(C6H4*NMe2)2, 

which  was  obtained  as  a  brown  mass,  soluble  in  acids  with  the 
production  of  a  blue  solution.  The  blue  colour  is  destroyed  by  heat¬ 
ing  with  lead  peroxide  and  acetic  acid,  and  cannot  be  made  to  re¬ 
appear,  whereas  the  homologous  tetramethyldiamlnodiphenylcarbinol, 
OH*CH(C6H4*NMe2)2,  when  similarly  treated,  is  first  decolorised 
and  then  assumes  an  intense  colour  again  on  further  heating.  As 
might  be  expected  from  its  constitution,  the  new  carbinol  furnishes 
no  colouring  matters  when  heated  with  aniline,  dimethylaniline,  or 
phenols  in  the  presence  of  sulphuric  acid.  Tetramethyldiaminodiphenyl - 
ethane  dihydrochloride  is  a  white,  crystalline  substance  which  melts 
and  decomposes  at  225°  and  is  soluble  in  water  or  alcohol,  but 
almost  insoluble  in  acetone  ;  the  acid  sulphate ,  a  hygroscopic,  crystal¬ 
line  compound,  melts  at  188 — 189°;  the  acetate  crystallises  in  long 
needles  which  redden  on  exposure  to  the  air  ;  the  phosphate ,  oxalate , 
and  tartrate  have  also  been  prepared.  The  base  readily  combines  with 
ethyl  bromide  to  form  a  compound ,  C18H24N2,2EtBr,  which  crystallises 
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in  white  scales  melting  and  decomposing  at  224 — -225°  and  is  soluble 
in  water  or  alcohol ;  the  corresponding  ethiodide  derivative  crys¬ 
tallises  in  large,  white  needles,  melts  and  decomposes  at  228 — 230°, 
and  is  soluble  in  water  or  alcohol,  slightly  so  in  acetone.  Similar 
compounds  are  formed  with  methyl  bromide  and  iodide.  When  treated 
with  bromine  or  iodine  in  acetic  acid  solution,  the  base  yields  amor¬ 
phous,  unstable  compounds  of  the  composition  C18H21Br3N2  and 
CiSH2iI3N2  respectively.  The  dinitro-de rivative, 

CHMe[C6H3(N02)-NMe2]2, 

obtained  by  the  action  of  cold  nitric  acid,  crystallises  in  small,  pale 
yellow  prisms  melting  at  195 — 196°;  when  reduced  with  zinc  dust 
and  acetic  acid,  it  yields  a  substance  which  gives  a  splendid  red 
coloration  on  oxidation.  N.  L. 

Naphthylated  Benzidines.  Bv  Victor  Merz  and  H.  Strasser 
(J.  pr.  Chem.,[  ii  ],  60,  545 — 565.  Compare  Abstr.,  1899,  i,  917). — A 
mixture  of  a-naphthyl-m-phenylenediamine  and  dinaphthyl-m-phenyl- 
enediamine  is  obtained  when  equal  quantities  of  pure  a-naphthol  and 
m-phenylenediamine  are  heated  for  some  20  hours  as  previously 
recommended  for  the  /3-compound.  Any  excess  of  naphthol  is  removed 
by  heating  the  mixture  to  370°  ;  the  mono-  and  di-naphthyl  compounds 
are  best  separated  by  the  aid  of  boiling  dilute  hydrochloric  acid, 
which  dissolves  out  the  mono-derivative  in  the  form  of  its  hydrochloride 
whereas  the  dinaphthyl  compound  remains  undissolved,  a -Naphthyl- 
m-phenylenediamine ,  C16H14N2,  distils  at  275 — 280°  under  15  mm. 
pressure,  and  on  cooling  solidifies  to  a  yellowish-red,  vitreous  mass ; 
when  dissolved  in  benzene  and  precipitated  by  light  petroleum, 
nodular  aggregates  consisting  of  minute,  colourless  needles  are  obtained. 
It  melts  at  94*5 — 95°,  is  readily  soluble  in  hot  alcohol,  ether,  or 
benzene,  and  to  some  extent  in  water ;  when  kept,  it  turns  first  red 
and  finally  violet-grey.  The  hydrochloride ,  C16H14N2,HC1,  crystallises 
in  small,  colourless  needles,  and  the  sulphate  in  colourless  plates. 

When  m-phenylenediamine  is  heated  with  a  large  excess  of  naphthol 
(4  mols.),  the  chief  products  are  the  mono-  and  di-naphthyl  compounds 
and  a-naphthyl  oxide.  a-Dinaphthyl-m-phenylenediamine ,  C26H20N2,  distils 
at  345°  under  6  mm.  pressure  and  solidifies  to  a  pale  red,  vitreous  mass  ] 
it  crystallises  from  a  mixture  of  benzene  and  alcohol  in  small,  greyish 
needles  melting  at  137  '5 — 138°,  and  is  readily  soluble  in  benzene  at 
19°  (1  part  in  19’3).  This  compound  appears  to  exist  in  a  second 
modification,  as  when  the  crude  condensation  product  is  crystallised 
from  hot  alcohol  needles  melting  at  101  ’5 — 102°  are  obtained,  which  then 
solidify  and  melt  a  second  time  at  137*5 — 138°.  A  similar  transfor¬ 
mation  occurs  when  the  compound  of  low  melting  point  is  boiled  with 
alcohol. 

a-Naphthyl-\)-phenylenediamine  (57 — 67  per  cent.)  is  formed  to¬ 
gether  with  the  dinaphthylated  base  (10—12  per  cent.)  when  the 
constituents  are  heated  according  to  the  method  previously  described  \ 
it  crystallises  from  benzene  and  light  petroleum  in  colourless  plates, 
melts  at  80*5 — 81°,  distils  at  275 — 280°  under  12  mm.  pressure,  and 
is  readily  soluble  in  the  ordinary  organic  solvents.  The  hydrochloride 
and  sulphate  crystallise  in  colourless  plates.  In  moderately  dilute  acid 
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solution,  the  hydrochloride  gives  a  dark,  flocculent  precipitate  with 
ferric  chloride ;  in  extremely  dilute  solutions,  an  intense  bluish-violet 
colour  is  developed.  a-Dinaphthyl-\>-phenylenediamine ,  obtained  in 
larger  quantities  when  an  excess  of  the  naphthol  is  employed, 
crystallises  from  hot  benzene  in  the  form  of  flat,  colourless  needles, 
melts  at  205'5°,  distils  at  355°  under  5  mm.  pressure,  and  dissolves  in 
319  parts  of  benzene  at  19°. 

a/3 'Dinaphthyl -m-phenylenediamine  obtained  from  a-naphthyl-m- 
phenylenediamine  and  ^-naphthol,  distils  at  355 — 358°  under  6 — 7  mm. 
pressure  and  crystallises  in  needlesmelting  at  140°.  a/3-Dinaphthyl-p- 
phenylenediamine  crystallises  from  hot  benzene  in  glistening  plates, 
melts  at  204°,  distils  at  370 — 375°  under  9  mm.  pressure,  and  is  com¬ 
pletely  decomposed  when  heated  for  6  hours  at  200°  with  20  per  cent, 
hydrochloric  acid.  Both  compounds  exhibit  fluorescence  in  benzene 
solution.  J.  J.  S. 


Wandering  of  the  Orthoquinonoid  Double  Linking  in  Azo- 
nium  Compounds.  (II.)  By  Friedrich  Kehrmann  (Ber.,  1900, 
33,  395 — 411.  Compare  A  bstr.,  1898,  i,  439). — -I.  [With  M.  Stoffel.] 
— Nitro-  and  Amino-flavindulines.  2 -Nitrojlavinduline  chloride , 

9“  ^>C6H3*N02,  prepared  by  the  action  of  phenanthra- 

CgH^*  C.NPhCl 

quinone  on  the  hydrochloride  of  p-nitro-o-aminodiphenylamine, 
separates  from  water  in  very  soluble,  reddish-brown  needles ;  the 
nitrate  crystallises  from  alcohol  in  transparent,  reddish-brown  prisms, 
and  the  platinichloride  and  dichromate  form  yellowish-red  crystals. 
On  adding  sodium  hydroxide,  ammonia,  or  aniline  to  an  alcoholic 
solution  of  the  chloride,  it  gradually  becomes  clear-yellow  as  the  base 
passes  into  the  carbinol  form  (Abstr.,  1899,  i,  506  ;  compare  Hantzsch 
and  Kalb,  this  vol.,  i,  113). 

2-AminoJlavinduline  hydrochloride ,  prepared  by  reducing  the  nitro¬ 
compound  with  tin  and  hydrochloric  acid,  oxidising  the  tin  salt  of 
the  leuco-base  with  ferric  chloride,  and  decomposing  the  tin  salt  of  the 
colour-base  by  extracting  with  dilute  alcohol,  crystallises  from  water 
in  violet-black  needles,  and  from  alcohol  in  short,  stout,  many-faced 
prisms ;  the  nitrate  is  insoluble  in  water,  but  crystallises  from  alcohol 
in  violet-black  flakes  with  a  metallic  lustre ;  the  platinichloride  and 


the  dichromate  are  blue-black  or  green-black,  crystalline  powders. 

2 -Acetylaminojlavinduline  chloride ,  crystallises  from  alcohol  in 
brownish-red  needles  with  a  greenish,  metallic  lustre ;  the  nitrate  is 
insoluble  in  water,  but  crystallises  from  alcohol  in  red  prisms;  the 
platinichloride  and  the  dichromate  are  red,  crystalline  powders. 

2  :  3-  Diaminoflavinduline  chloride ,  prepared  by  the  action  of  am¬ 
monia  on  2-aminoflavinduline  chloride,  is  a  red  salt  which  is  slightly 


soluble  in  hot  water,  but  separates  completely  on  cooling. 

2-Amino-?>-methylaminoflavinduline  chloride ,  prepared  similarly  from 
methylamine  and  2-aminoflavinduline  chloride,  separates  from  hot 
water  in  dark  violet  needles  with  a  green,  metallic  lustre  ;  the  nitrate 
crystallises  from  alcohol  in  reddish- violet  needles  with  a  green, 


metallic  lustre. 


2-Amiiio-‘5-dimethylaminojlavindidine  chloride  can  be  obtained  in  long 
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needles  with  a  green  lustre  by  crystallising  from  a  mixture  of 
alcohol  and  ether ;  the  insoluble  nitrate  crystallises  from  alcohol  in 
flaky  crystals  with  a  green  lustre  ;  the  platinichloride  is  a  violet,  and 
the  dichromate  a  green,  crystalline  powder. 

2-Amino-^’anilinoJlavinduline  chloride  separates  from  dilute  alcohol 
in  large,  flaky  crystals  ;  the  base  separates  from  dilute  alcohol  in 
reddish-brown  flakes  with  a  metallic  lustre,  and  melts  and  decom 
poses  at  290°.  Phenylphenanthraphenofluorindine  hydrochloride , 

prepared  by  fusing  the  pre- 

ceding  chloride  with  o-phenylenediamine  hydrochloride  and  benzoic 
acid,  crystallises  from  alcohol  in  large  needles  with  a  green  lustre  ; 
on  adding  ammonia  to  an  alcoholic  solution  of  the  chloride,  the  base 
separates  in  minute,  golden  flakes. 

II.  [With  Ch.  Valencien.] — Behaviour  of  2-Nitro-  and  2- 
Amino-naphthaphenazonium  Salts  towards  Amines.  By  the 
action  of  ammonia  on  2-nitrophenylnaphthaphenazonium  chloride 
(Abstr.,  1898,  i,  155),  an  amino-group  is  introduced  into  the  naph¬ 
thalene  nucleus,  giving  rise  to  2-nitrorosinduline  chloride.  Similarly, 
aniline  gives  a  chloride  and  base  identical  with  those  prepared  from 
4-anilino-/3-naphthaquinone  and  nitrophenyl-o-phenylenediamine. 

In  the  corresponding  amino-compounds,  substitution  takes  place  in 
the  benzene,  and  not  in  the  naphthalene  nucleus ;  this  is  regarded  as 
an  indication  that  the  double  bonds  occupy  a  different  position  in 
the  amino-compounds,  and  the  latter  are  regarded  as  benzoquinone, 
and  not  naphthaquinone  derivatives.  2-Amino-3-dimethylamino5 - 
phenylnaphthaphenazonium  nitrate , 

crystallises  from  alcohol  in  metallic  green  needles,  and  dissolves  in 
water  or  alcohol  to  magenta-red  solutions  which  become  violet- blue  on 
adding  much  dilute  acid,  owing  to  the  formation  of  di-acid  salts ; 
the  dichromate  forms  a  dark,  violet-brown,  insoluble  crystal  powder  ; 
the  platinichloride  is  a  dark-brown,  insoluble,  crystalline  powder, 
with  a  metallic  lustre.  2-Amino-S-anilinophenylnaphthaphenazonium-l >- 

jq- - 

chloride ,  C10H8<s.-^-p^Qj^>C6H2(NH2)*NHPh,  separates  from  alcohol 

in  metallic  green  crystals ;  the  (anhydride-)  base  forms  reddish-brown 
crystals  with  a  metallic  green  lustre.  The  structure  of  these  sub¬ 
stances  is  proved  by  their  close  resemblance  to  the  analogous  com¬ 
pounds  previously  described  (Abstr.,  1898,  i,  439;  1899,  i,  238)  and 
by  the  fact  that  they  give  fluorindines  when  fused  with  benzoic  acid 
and  o-phenylenediamine. 

2-Amino-5-phenylnaphthaphenazonium  chloride  exists  in  two  modifi¬ 
cations.  The  stable  form,  to  which  the  formula  C10H6<^^^>C6H3*NII2 

is  assigned,  dissolves  in  water  to  a  dirty-violet,  and  in  alcohol  to  a 
blue  solution.  The  labile  form,  to  which  the  formula 

CiqH6<£>C6H3-NH2 

is  assigned,  is  prepared  by  cautious  reduction  of  the  nitro-compound, 
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and  dissolves  in  water  or  alcohol  to  a  red-violet  solution ;  on  boiling 
the  alcoholic  solution,  it  passes  to  the  stable  blue  form,  and  in  a  similar 
manner,  when  treated  with  dimethylamine  gives  the  stable  sub¬ 
stitution  product  already  described.  The  stable  acetyl  derivative, 
prepared  from  the  tin  salt  of  either  modification  of  the  chloride, 
crystallises  from  hot  water  in  minute,  red  needles ;  the  aceiylamino - 
nitrate  is  only  slightly  soluble,  and  forms  minute,  red,  felted  needles, 

T.  M.  L. 

Transformation  of  Colour-bases  into  Pseudo  ammonium 
Hydroxides,  Cyanides,  and  Sulphonic  Acids.  By  Arthur 
Hantzsch  and  G.  Osswald  ( Ber.>  1900,  33,  278 — 317). — On  adding 
one  equivalent  of  sodium  hydroxide  to  an  aqueous  solution  of  a 
diphenyl-  or  triphenyl-methane  colour-base  of  the  ammonium  hydroxide 

type,  OH,  the  true  base  is  initially  formed,  but 

is  rapidly  converted  into  a  colourless  pseudo-base  of  the  carbinol  type, 
IC(OH)’C6H4*NB/2 ;  the  true  base  is  soluble  in  water  and  is  highly 
dissociated  in  solution,  whilst  the  pseudo-base  is  insoluble  and  non- 
dissociating.  The  transformation  of  the  true  into  the  pseudo-base 
can  therefore  be  studied  by  observing  the  decrease  in  electrical 
conductivity  of  the  solution  (compare  Abstr.,  1899,  i,  400,  and  this 
vol.,  i,  113). 

In  the  case  of  the  auramine  base,  NMe2*  C0H4*C(NH2)  I C6H4I  NMe2#OH, 
the  pseudo-base,  NH2,C(C6H4*NMe2)2*OH,  is  first  formed,  but  this  im¬ 
mediately  loses  water  and  yields  the  imino-compound, 

N  H I  C(C6H4\N  Me2)2, 

as  a  precipitate  ;  the  initial  conductivity  on  liberating  the  base  is 
therefore  low,  over  3/4  of  the  pseudo-base  separating  instantaneously 
in  the  form  of  the  anhydride. 

Hexamethylpararosanilinium  hydroxide, 

C(C6H4*NMe2)2:C6H4:NMe2*  OH, 

liberated  from  “crystal  violet”  hydrochloride  by  adding  one  equivalent 
of  sodium  hydroxide,  has  223*4  at  25°,  and  128*2  at  0°;  after 
being  in  contact  with  water  for  5  hours  at  25°,  it  is  nearly  completely 
converted  into  hexamethyltriaminotriphenylcarbinol  (“crystal  violet” 
leuco-hydroxide),  OH*C(CcH4*NMe2)3.  The  conversion  of  the  “brilliant 
green”  base,  NEt2*C6H4*CPh!C6H4INEt2*OH,  into  “brilliant  green” 
leuco-hydroxide,  OH*CPh(C6H4*NEt2)2,  takes  place  even  more  rapidly. 
On  adding  sodium  hydroxide  to  a  solution  of  pararosaniline  hydro¬ 
chloride,  the  strongly  dissociating  base,C(C6H4*NMe2)2!C6H4‘.lSrH2*  OH, 
is  initially  formed,  but  after  3  hours  at  25°  this  is  completely 
converted  into  the  leuco-hydroxide  (triaminotriphenyl  carbinol), 
OH*C(C6H4,NB2)3 ;  it  is  noteworthy  that  the  true  base  shows  no 
tendency  to  form  the  imino-base,  C(C6H4*NMe2)2!C0H4!NH,  by  loss 
of  water.  Curves  are  given  showing  the  rate  of  transformation 
at  0°  and  25°  of  the  true  into  the  pseudo-bases  in  all  the  cases  dealt 
with. 

On  adding  sodium  cyanide  (1  mol.)  to  an  aqueous  solution  of  para¬ 
rosaniline  hydrochloride,  the  true  cyanide  is  initially  formed,  but  after 
10  minutes  at  25°  or  1  hour  at  0°,  the  pseudo-  or  leuco-cyanide, 
CH*C(CgH4*^NH2)3,  begins  to  separate,  the  electrical  conductivity 
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falling  simultaneously;  a  curve  is  given  showing  the  fate  of  this 
change.  Th e  pseudo -cyanide,  ON*  C(C6H4*NMe2)3  ( hexamethyltriamino - 
triphenylacetonitrile),  prepared  similarly  from  “  crystal  violet,” 
crystallises  from  alcohol  in  colourless,  cruciform  aggregates,  and  from 
benzene  in  slightly  bluish  needles,  which,  on  heating,  become  first 
green,  then  brown,  and  finally  melt  and  decompose  at  288 — 290°; 
the  trihydrochloride ,  C26H33N4CI3,  forms  beautiful,  colourless  crystals, 
the  mercuric  chloride  derivative,  CN*C(C6H4*]NMe2)3,3HgCl2,  a  white 
powder,  and  the  hydriodide ,  slender,  colourless  needles,  which  blacken 
at  180°  and  decompose  at  190°;  with  iodine,  the  latter  yields  the 
periodide ,  C26H33N4I5,  which  separates  from  alcohol  in  dark  brown 
crystals  and  meits  at  183 — 184°.  Attempts  to  hydrolyse  the  pseudo¬ 
cyanide  to  the  corresponding  amide  or  carboxylic  acid  gave  no  result. 

The  pseudo-cyanide ,  ON*  CPh(C6H4*NMe2)2,  derived  from  “  malachite 
green,”  separates  from  a  mixture  of  benzene  and  ethyl  acetate  in 
beautiful,  colourless  crystals,  and  melts  and  decomposes  at  176°.  “Bril¬ 
liant  greenn  pseudo-cyanide ,  CN*CPh(C6H4*NEt2)2,  prepared  similarly, 
forms  white  crystals,  melts  at  160°,  and  yields  a  dihydrochloride , 
028H36N3C12,  which  separates  in  nearly  colourless  crystals.  It  is 
noteworthy  that  none  of  the  pseudo-cyanides  described  can  be  prepared 
by  the  interaction  of  hydrocyanic  acid  with  the  corresponding 
pseudo-bases. 

“  Brilliant  green  ”  leucosulphonic  acid ,  S03H,CPh(C6H4*NMe2)2, 
prepared  by  the  action  of  sulphur  dioxide  on  “  brilliant  green  ”  leuco- 
hydroxide  dissolved  in  ether,  is  colourless,  somewhat  unstable,  and 
melts  at  154°;  the  more  stable  5?4^/iai6,S03H,CPh*(C6II4#NEt2)2,H2S04l 
prepared  similarly  from  the  sulphate  of  the  colour  base,  crystallises 
from  water  in  aggregates  of  colourless  needles  and  melts  and  decom¬ 
poses  at  137°.  From  “  crystal  violet,”  no  analogous  compound  can  be 
obtained,  but  pararosaniline  hydrochloride  yields  the  leucosulphonic 
derivative ,  S03H*C(C6H4*NH2)3,HC1  +  2H20,  as  a  white,  microcrystal¬ 
line  mass.  Mineral  acids  in  the  cold,  and  aqueous  alkalis  on  warming, 
remove  sulphur  dioxide  from  these  sulphonic  derivatives,  the  latter  in 
this  respect  being  comparable  with  the  si/^-diazosulphonates. 

On  adding  sodium  hydroxide  to  rosinduline  hydrochloride  (fxco 
225’3  at  25°,  129 '9  at  0°),  the  true  base, 

nh2-  ouh4-M 

initially  formed,  is  almost  instantaneously  converted,  by  loss  of  water, 
into  the  insoluble  pseudo-base,  NHI  G10H5<^pj^C6H4.  With  1  mol.  of 


'N- 


sodium  hydroxide,  rosindone  chloride,  C10H5C1<C _L__  ^1^>C6H4,  yields 

IN  PhCl 


the  stable,  strongly  dissociating,  true  base,  chloronaphthaphenazonium 


hydroxide,  ClftH5Cl<JL  ,  whilst  with  2  mols.,  the  base, 


OH-C10H5<5 


NPh(OH) 


appears  to  be  formed,  but  gradually 


decomposes  at  25°,  ajid  yields  rosindone,  OIC10H5^^-p^^>C6H4, 
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Flavindulinium  hydroxide,  liberated  from  the  strongly  dissociating 
chloride,  is  almost  instantaneously  converted  into  an  insoluble 
pseudo-base,  whilst  on  the  other  hand,  the  bases  liberated  from  the 
hydrochlorides  of  phenosaf ranine  and  methylene-blue  are  perfectly 
stable  in  contact  with  water  at  0°,  and  do  not  yield  pseudo-forms ; 
at  25°,  water  brings  about  secondary  decomposition. 

W.  A.  D. 

Constitution  of  Auramine.  By  Alfred  Stock  (. Ber .,  1900,  33, 
318 — 320.  Compare  Hantzsch  and  Osswald,  preceding  abstract). — 
Phenylmethylauramine  hydrochloride,  prepared  by  heating  tetra- 
methyldiaminobenzophenone  hydrochloride  with  methylaniline,  or  from 
dimethylaminobenzomethylaniline and  dimethylaniline(German  Patent, 
44,077),  combines  with  ammonium  thiocyanate  to  form  a  red,  crystalline 
thiocyanate ,  C25H28N4S,  which,  on  hydrolysis  with  alkalis,  yields  methyl- 
aniline  and  the  corresponding  ketone,  and  with  potassium  cyanide  gives 
rise  to  phenylmethylauramine  hydrocy  anidefi^ •  C  (C6H4*  N  Me2)2 •  N  MePh; 
this  separates  from  ether  in  large,  slightly  yellow-coloured  crystals,  melts 
at  99°,  and  when  warmed  with  alcohol  gives  an  equilibrium  with  the 
yellowish-red, tautomeric  form,NMe2*C6H4*C(NMePh)!C6H4!NMe2*CN; 
on  adding  sulphur  to  the  solution,  the  latter  form  is  converted  into  the 
thiocyanate,  and  a  further  quantity  of  the  red  hydrocyanide  is  then 
formed,  which  is  similarly  removed.  From  these  facts,  Graebe’s  doubts 
(Abstr.,  1899,  i,  702)  as  to  the  existence  of  phenylmethylauramine, 
and  his  arguments  in  favour  of  the  imine  formula  for  auramine, 
appear  to  be  no  longer  tenable.  W.  A.  D. 

Synthesis  of  Phenylhydroxytriazoles.  By  Hans  Bupe  and 
Hans  Labhardt  (Bern  1900,  33,  233 — 246.  Compare  Abstr.,  1899, 
i,  356). — -When  the  aliphatic  /3-acylphenylhydrazines  are  treated 
with  carbamic  chloride,  the  group  CO*NH2  is  introduced  into  the 
molecule ;  further  condensation  then  takes  place  with  elimination  of 
water,  and  a  hydroxytriazole  is  produced. 

.CMeIN 

\-Phenyl-3-methyl-i>-ketotriazole-i-carbamide,  NH2*CO*N\^q _ j^Ph’ 

prepared  by  mixing  carbamic  chloride  with  /3-acetylphenylhydrazine 
suspended  in  dry  benzene,  crystallises  from  alcohol  in  colourless 
needles  melting  at  154 — 155°.  A  small  quantity  of  phony lmethyl- 
oxydiazole  (Abstr.,  1890,  1440)  may  be  isolated  from  the  benzene 
mother  liquors ;  this  compound  is.  produced  by  the  interaction  of 
between  /?-acetylphenylhydrazine  and  the  carbonyl  chloride  present 
in  the  carbamic  chloride.  The  action  of  carbonyl  chloride  on  other 
/2-acy  lphenylhydrazin.es  in  boiling  benzene  gives  rise  to  homologous 
diazoles. 

\-Phenyl$-benzyloxydiazolone,  obtained  from  a-acetyl-a/5-diphenyl- 
hydrazine,  crystallises  in  leaflets  melting  at  68° ;  it  is  readily  hydro¬ 
lysed  by  acids  or  alkalis. 

d-ffydroxy-l-phenylS-methyltriazole,  produced  by  hydrolysing  the 
preceding  carbamide,  crystallises  in  leaflets  melting  at  163 — 164°,  and 
is  identical  with  the  compound  obtained  by  Andreocci  (Abstr.,  1890, 
889),  from  acetylurethane  and  phenylhydrazine, 
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\-Phenyl‘b-ketoiriazole-i~carbamide}  obtained 

by  the  action  of  carbamic  chloride  on  /?-formylphenylhydrazine,  melts 
at  163 — 164°  ;  it  is  readily  hydrolysed  into  5- hy  dr  oxy-\-phenyl  triazole , 


CH<n.£#0H,  which  crystallises  in  colourless  leaflets  or  prisms, 

melts  at  179 — 181°,  and  resembles  its  methyl  homologue  in  its 
solubility  in  organic  solvents  and  in  solutions  of  the  alkalis. 

b-Acetoxy-\  -phenyltriazole,  produced  by  the  action  of  acetic  anhydride 
and  anhydrous  sodium  acetate  on  the  preceding  compound,  crystallises 
in  colourless  needles ;  the  acetyl  group  is  readily  removed  with  the 
formation  of  the  original  triazole. 

l'Phenyl-S-ethyl-5-ketotriazoleA-carbamide ,  NH24C0‘ 


CO-NPh’ 


from  carbamic  chloride  and  /3-propionylphenylhydrazine,  melts  at 
148°,  and  resembles  its  lower  homologues. 

N'OOH 

5-Hydroxy-\-phenyl-?>-ethyltriazole7  CEt^C^Y^  >  produced  from 

the  preceding  compound  by  alkaline  hydrolysis,  crystallises  in  white 
needles,  and  resembles  its  homologues  ;  the  «cefoa:?/-derivative,  obtained 
by  the  action  of  acetic  anhydride  and  excess  of  anhydrous  sodium 
acetate,  crystallises  in  radiate  aggregates  of  colourless  needles  and 
melts  at  62 — 63°. 

CEt’N 

\-Phenyl-k-methyl-3-ethyl-i>-ketotriazole ,  NMe<C^Q _ -j^p^  prepared 


by  heating  5-hydroxy-l-phenyl-3-ethyltriazole  with  sodium  methoxide 
and  methyl  iodide  in  methyl  alcohol  solution  at  100°,  crystallises 
from  dilute  alcohol  in  prisms  melting  at  77 — 78°;  it  is  insoluble 
in  alkalis  and  not  affected  by  hydrochloric  acid. 

Carbamic  chloride  has  no  action  on  /3-benzoylphenylhydrazine,  but 
the  carbonyl  chloride  present  in  the  impure  reagent  gives  rise  to 
diphenyloxydiazolone. 


5-Hydroxy-\-phenyl-3-benzyltriazole , 


CH2Ph*C< 


N-NPh 

n:c-oh’ 


obtained 


by  the  action  of  carbamic  chloride  on  a-acetyl-a/3-diphenylhydrazine, 
crystallises  from  alcohol  in  lustrous,  colourless  leaflets  and  melts  at 
187° ;  the  intermediate  carbamide  could  not  be  isolated  in  this  case. 
The  triazole  is  very  stable  towards  acids  and  alkalis. 

When  carbamic  chloride  interacts  with  phenylsemicarbazide,  3  : 5-di- 
hydroxy-1  -phenyltriazole  is  produced  (Pinner,  Abstr.,  1888,  687). 

G.  T.  M. 


Dipiperonaldiphenylhydrotetrazone  and  its  Isomeric  Trans¬ 
formations.  By  Gaetano  Minunni  ( Gazzetta ,  1899,  29,  ii,  420 — 434). 
— Dipiperonaldiphenylhydrotelrazoney  N2Ph2(N  I CH •  C6H3 1 02 ! CH2)2,  pre¬ 
pared  by  oxidising  piperonalphenylhydrazone  in  ethereal  solution  by 
means  either  of  amyl  nitrite  or  mercuric  oxide,  separates  from  benz¬ 
ene  in  small,  yellow  prisms  or  leaflets,  soluble  in  acetone  or  chloro¬ 
form,  It  dissolves  readily  in  concentrated  sulphuric  acid,  forming  a 
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violet  coloration  which  rapidly  turns  brown.  When  heated  slowly,  it 
softens  at  147°  and  melts  at  148 — 149°  or  at  150 — 152°,  but  with 
quicker  heating  turns  brown  at  155°  and  melts  at  156 — 157°.  The 
limpid,  fused  mass  does  not  crystallise  on  cooling.  Benzoyl  chloride  or 
alcoholic  potash  converts  it  into  piper il-/2-osazone,  prepared  by  Biltz 
and  Wienands  (Abstr.,  1899,  i,  911);  when  heated  with  an  excess  of 
benzoyl  chloride,  piperil-/?-osazone  gives  rise  to  a  small  quantity  of  a 
compound  which  separates  from  benzene  by  the  addition  of  alcohol  in 
almost  white  flocks  melting  at  above  240°. 

Dehydropiperonalphenylhydrazone , 

CH2:02:C6H3-CH:N-NPh-C(N-NHPh)*C6H3:02:CH2, 
obtained  by  the  action  of  heat  on  dipiperonaldiphenylhydrotetrazone, 
separates  from  benzene  on  the  addition  of  alcohol  in  reddish-brown 
granules  which  darken  at  170°  and  melt  at  172—173°. 


ch2:o2:c6h3*c:n 

Phenyldipiperonalosotriazone ,  ch„:o  *c„h,-c:]sk  NPh)  Pre?ared 

the  dry  distillation  of  piperil-/?-osazone,  separates  from  dilute  alcohol 
in  white,  microscopic  crystals  melting  at  153 — 155°.  T.  H.  P. 


Oxidation  of  Cinnamaldehydephenylhydrazone.  By  Gaetano 
Minunni  and  Giovanni  Ortoleva  ( Gazzetta ,  1899,29,  ii,  434 — 436). — 
By  oxidising  cinnamaldehydephenylhydrazone  in  chloroform  solution 
by  means  of  mercuric  oxide,  dehydrocinnamaldeliydephenylhydrazone  (?), 
CHPh:CH-CH:N-NPh-C(N-NHPh)*CH:CHPh,  is  obtained  in  small 
quantity  ;  it  separates  from  benzene  on  the  addition  of  alcohol  in 
minute,  yellow  crystals  which  soften  at  200°  and  melt  at  203 — 204°. 

T.  H.  P. 


Oxidation  of  Salicylaldehydephenylhydrazone.  By  Gaetano 
Minunni  and  C.  Carta-Satta  ( Gazzetta ,  1899,  29,  ii,  437 — 443). — On 
oxidising  salicylaldehydephenylhydrazone  by  means  of  amyl  nitrite, 
dehydro-o-hydroxybenzylidenephenylhydrazone, 

OH*  C6H4*  CHIN-NPh*  C(N*NHPh)*CH4*  OH, 
is  obtained ;  it  is  soluble  in  benzene,  from  which  it  is  deposited,  on 
adding  alcohol,  in  yellowish  flocks  of  minute,  acicular  crystals  which 
melt  and  evolve  gas  at  210°.  Sulphuric  acid  dissolves  it  with  the  forma¬ 
tion  of  a  greenish  solution.  Its  tribenzoyl  derivative,  C26H1902N4Bz3, 
separates  from  its  benzene  solution  on  the  addition  of  alcohol  either 
slowly  in  the  form  of  large,  yellowish,  prismatic  crystals,  or  quickly 
as  slender  needles  melting  at  156 — 157°  to  a  black  liquid.  T.  H.  P. 

Benzylidene  Derivatives  of  Triaminodiphenylamine.  By 
Max  Groneberg  ( Ber .,  1900,  33,  215 — 218). — 4  :  2' :  4 '-Tribenzyl- 
idenetriaminodiphenylamine ,  CHPh!N*  C6H4*NH*  C6H3(NICHPh)2,  is 
obtained  by  the  action  of  benzaldehyde  on  4  :  2' ;  4'-triaminodiphenyl- 
amine  and  decomposes  when  heated.  When  treated  with  dilute 
acids,  benzaldehyde  is  regenerated  to  some  extent,  and  a  light  grey, 
amorphous  substance  obtained  which  melts  at  122 — 124°  to  a  brown 
syrup,  and  has  the  composition  of  a  sesquibenzylidenetriaminodiphenyl - 
amine,  CHPh[NH-C6H4*]SrH*  C6H3(NH2)*N:CHPh]2.  The  oxalate  is 
a  light  green,  bulky  powder.  A.  H. 
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Aliphatic-aromatic  Azo-  and  Tetrazo- derivatives  of 
^-Phenylenediamine.  By  Oarl  Bulow  ( Ber .,  1900,  33,  187 — 199). 
— Ethyl-a-p-acetaminophenylazoacetoacetate, 

NHAc- 06H4-  N2*  CHAc-C02Et, 

prepared  by  combining  jp-acetaminodiazobenzene  chloride  with  ethyl 
acetoacetate,  crystallises  from  dilute  alcohol  in  stout,  yellow  needles, 
melts  at  148°,  and  on  warming  with  aqueous  ammonia  yields  the 
corresponding  amide ,  CnH1202N3*C0*NH2,  which  forms  yellow,  lus¬ 
trous  needles,  and  melts  and  decomposes  at  228 — 229° ;  methylamine 
gives  rise  to  the  methylamide,  CnH1202N3*  CO'NHMe,  which  crystal¬ 
lises  from  alcohol  or  glacial  acetic  acid  in  sulphur-yellow  needles. 
4-p  -A  cetaminobenzeneazo - 1  -phenyl-%  -methylpyrazo  lone , 

CO— NPh 

NHAc-C6H4-N2-CH<OMe.^  > 


prepared  by  adding  phenylhydrazine  acetate  to  a  boiling  alcoholic  solu¬ 
tion  of  ethyl  a-jp-acetaminophenylazoacetoacetate,  crystallises  from 
alcohol  in  slender,  yellowish-red,  felted  needles  and  melts  at  222 — 223° ; 
on  hydrolysis  with  either  boiling  aqueous  sodium  hydroxide  or  10  per 
cent,  alcoholic  hydrochloric  acid,  it  yields  the  corresponding  base,  which 
crystallises  from  alcohol  in  brownish-red,  highly  lustrous  prisms,  melts 
at  206 — 207°,  and  yields  a  benzoyl  derivative  crystallising  in  lustrous, 
orange-yellow  leaflets  and  melting  at  238°.  On  combining  the  diazo¬ 
chloride  of  the  base  with  ethyl  acetoacetate,  the  tetrazo- compound 


AO— NPh 

C02Ef  CHAc-N2- C6H4-N2-  CH<CMe.^ 


,  is  obtained ;  this  separates 


from  alcohol  in  vermilion  crystals,  melts  at  181 — 182°,  and,  with 
phenylhydrazine,  yields  ^-bis-\-pihenyl-3-m,ethylpyrazoloneazobenzene, 


/  — NPh\ 

^ ^^^CMe’N  )29  crystallises  in  red  needles  and 

does  not  melt  at  280°. 

All  the  compounds  described  possess  feebly  acid  properties,  dissolv¬ 
ing  unchanged  in  warm  dilute  aqueous  alkalis  to  yield  coloured 
solutions  ;  this  behaviour  is  probably  due  to  the  *CH  group  contiguous 
to  the  carbonyl  radicle.  VY.  A.  D. 


Polymerisation  Products  from  Ethyl  Diazoacetate.  By 
Arthur  Hantzsch  and  Oswald  Silberrad  (Ber.,  1900,  33,  58 — 89. 
Compare  Curtius  and  Lang,  Abstr.,  1889,  369). — Several  improve¬ 
ments  in  the  preparation  of  ethyl  aminoacetate  hydrochloride  are 
recommended.  One  is  the  careful  granulating,  while  hot,  of  the 
mixture  of  glycocine  hydrochloride  and  ammonium  chloride  and  the 
subsequent  drying  of  this  in  a  large  Victor  Meyer  bath  at  115°. 

The  compound  obtained  by  Curtius  and  Lang  from  ethyl  diazo¬ 
acetate  and  described  as  tridiazoacetic  acid  is  shown,  by  the  aid  of 
molecular  weight  determinations  of  the  ethyl  ester,  to  be  bisdiazoacetic 

acid,  co2h-ch<^:^>ch-co2h. 

In  its  preparation,  the  impure  sodium  bisdiazoacetate  is  first  washed 
with  alcohol,  then  rubbed  into  a  paste  with  water,  and  again  treated  in 
a  similar  manner  until  all  carbonate  is  removed  ;  if  not  thus  purified, 
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much  hydrazine  is  formed  on  subsequent  treatment  with  sulphuric  acid. 
A  25  per  cent,  yield  of  the  ethyl  ester  is  obtained  when  the  precipi¬ 
tated  silver  salt  is  washed  with  alcohol,  ether,  benzene,  and  then 
warmed  with  a  benzene  solution  of  slightly  less  than  the  theoretical 
amount  of  ethyl  iodide ;  it  melts  at  113’5°  and  not  at  110°.  The 
silver  salt  exhibits  characteristic  colours  with  nitric  acid  which  may 
be  made  use  of  in  testing  even  iml  ure  bisdiazoacetic  acid.  The 
hydrates  represented  by  Curtius  and  Ling  as  C3H3N6(C02H)3,3H20 
and  2H20  are  to  be  represented  as  C2H2N4(C02H)2,2H20  and  H20 
respectively.  The  statement  that  the  hydrated  salt,  when  heated  at 
100°,  is  easily  converted  into  carbon  dioxide  and  tetrazine  cannot  be 
substantiated.  The  anhydrous  acid  is  obtained  together  with  dihydro- 
tetrazine  when  the  hydrated  acid  is  boiled  with  absolute  alcohol ;  it 
forms  a  pale  yellow  powder  melting  at  180°,  and  is  insoluble  in 
ordinary  solvents,  but  dissolves  readily  in  alkalis;  at  100°,  it  is 
slowly,  but  at  its  melting  point  rapidly,  converted  into  carbon  dioxide 
and  dihydrotetrazine. 


Dihydrotetrazinedicarboxylic  acid ,  COgR^C^T^  ^^^C*C02H,  is 


formed  when  bisdiazoacetic  acid  is  treated  with  potassium  hydroxide, 
or  as  a  bye-product  in  the  conversion  of  ethyl  diazoacetate  into  trisbis- 
diazomethanetetracarboxylic  acid;  it  forms  long,  colourless, glistening 
needles  melting  and  decomposing  at  287°,  is  sparingly  soluble  in  water 
and  even  more  sparingly  in  other  solvents;  the  potassium  salt  crystal¬ 
lises  in  thick,  colourless  prisms  and  the  silver  salt  forms  a  gelatinous 
precipitate. 

Trisbisdiazomethanetetracarboxylic  acid , 

:N’CH(co2h)  -n*n*  ch2-n*n-  ch(co2h)  -  n 

N*  CH(C02H)  -N'N*  CH2-N-N*  CH(C02H)  -n 
(Curtius  and  Lang’s  dicarboxylic  acid),  is  obtained,  together  with  the 
acid  just  described,  by  the  action  of  potassium  hydroxide  on  ethyl 
diazoacetate,  but  the  separation  is  tedious ;  it  forms  long,  colourless, 
hair-like  needles  which  melt  at  183°,  and  yield  diazomethane.  The 
silver  salt,  3C6H8N12(C02Ag)4,4AgN03,  forms  a  white  powder,  which, 
on  treatment  with  ethyl  iodide,  yields  a  considerable  amount  of  tarry 


matter  together  with  a  polymeric  ethyl  bisdiazoacetatey 

[C2H2N4(C02Et)2]J 

which  crystallises  from  alcohol  in  glistening  plates  melting  at  232°. 
The  compound  obtained  by  Curtius  and  Lang  on  heating  the  acid,  and 
stated  to  be  C3H6N6,  is  shown  to  have  the  formula  C2H4N4  and  is 


3  :  6 -dihydro-1 : 2 : 4 : 5 -tetrazine  ( bisdiazomelhane ),  CH2\^!^T/CH2;  its 


melting  point,  after  recrystallisation  from  alcohol,  is  149°,  and  after 
sublimation  154°;  Curtius  and  Lang  gave  145°. 

1 :  4-Dihydro-l  :  2  ;  4  : 5-tetrazine  (isobisdiazomethane), 


Curtius  and  Lang’s  trimethintriazimide,  may  be  obtained  by  the 
following  methods:  1.  By  allowing  bisdiazomethane  to  remain  in 
contact  with  alcoholic  potash  for  several  weeks.  2.  By  heating  di- 
hydrotetrazinediearboxylic  acid  with  dilute  hydrochloric  acid.  3.  By 
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heating  bisdiazoacetic  acid  at  its  melting  point.  4.  By  heating 
formylhydrazine  at  150°  (Ruhemann  and  Stapleton,  Trans.,  1899,  75, 
1131).  It  is,  however,  most  readily  obtained  by  heating  crude  bis¬ 
diazoacetic  acid  with  absolute  alcohol  and  a  small  amount  of  ethyl 
cinnamate  ;  if  the  substances  employed  are  not  dry,  a  considerable 
amount  of  hydrazine  formate  is  produced. 

Dihydro tetrazine  hydrochloride,  C2H4N4,HC1,  melting  at  151° 
(compare  Pellizzari,  Abstr.,  1899,  i,  859),  platinichloride  (Ruhe- 
mann  and  Stapleton,  loc.  cit.),  hydrobromide,  melting  and  decomposing 
at  136°,  hydriodide ,  melting  and  decomposing  at  134 — 135°,  oxalate , 
C2H4N4,H2C204,  microscopic  needles  melting  and  decomposing  at 

164°,  and  an  acetyl  derivative,  a  syrup  which 


slowly  crystallises,  have  been  prepared. 

Sodium  amalgam  has  no  action  on  dihydrotetrazine;  with  tin  and 
hydrochloric  acid,  it  yields  ammonium  salts ;  with  zinc  dust  and  acetic 
acid,  a  small  amount  of  methylhydrazine  is  obtained.  When  treated 
with  benzoyl  chloride  by  the  Schotten-Baumann  method,  it  is  converted 
into  s-dibenzoylhydrazine  melting  at  238°;  Curtius  (Abstr.,  1891,  i, 
56)  and  Struve  (ibid.,  1895,  i,  35)  give  233°,  and  Borrisow  (Zeit. 
physiol.  Chem .,  1894,  19,  505)  237°. 

Most  oxidising  agents  either  do  not  attack  dihydrotetrazine  or  else 
completely  destroy  it ;  when,  however,  nitrous  anhydride  is  led  into 
an  aqueous  solution  of  the  tetrazine  at  0°,  and,  after  some  time,  the 
solution  evaporated,  colourless  crystals  of  1:2: 4 -triazole  nitrate , 


,  are  formed;  this  separates  from  alcohol  in  octa- 

ch:n,hno3  F 

hedral  twinned  crystals  or  in  needles  melting  at  138°,  and  sublimes 
when  carefully  heated ;  it  yields  the  following  double  salts  : 

3(C2H3N3,HN03),4AgN03,  white  precipitate.;  C2H3N3,HN03,2HgCl2, 
large,  octahedral-shaped  crystals;  C2H3N3,NaN03,  small,  colourless 
needles;  C2H3N3,AgN03  or  C2H2AgN3,HN03,  heavy  precipitate; 
C2H2(CuN03)N3,  blue  precipitate. 

Free  triazole  cannot  be  obtained  by  the  action  of  alkalis  on  the 
nitrate ;  it  is  best  formed  by  treating  the  hydrochloride  with  silver 
oxide.  The  product  thus  formed  is  identical  with  that  obtained  by 
Freund  and  Meineke  (Abstr.,  1897,  i,  113).  The  hydrochloride  is 
obtained  when  the  nitrate  is  heated  with  concentrated  hydrochloric 
acid  at  150°,  or  better,  by  reducing  the  nitrate  with  sodium  amalgam 
and  alcohol,  and  then  treating  with  alcoholic  hydrogen  chloride.  It 
forms  colourless,  rhombic  plates  melting  at  168 — 169°,  and  is  readily 
soluble  in  water.  J.  J.  S. 


DiazocafFeine.  By  Moses  Gomberg  (Amer.  Chem.  J.y  1900,  23, 
51—  69). — When  aminocaffeine,  dissolved  in  strong  hydrochloric  acid, 
is  treated  with  a  solution  of  sodium  nitrite  at  — 10°,  a  solution  is 
obtained  which  exhibits  all  the  reactions  of  a  diazo-compound  ;  it 
stains  the  skin  a  dark  red,  quickly  changing  to  brown,  and  on  raising 
the  tern  erature  of  the  liquid,  a  gas,  probably  nitrogen,  is  evolved,  and 
a  small  quantity  of  a  very  bulky,  amorphous  compound  separates 
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Diazocaffeine  also  appears  to  be  produced  by  the  action  of  nitric  acid 
on  aminocaffeine  in  the  cold. 

Caffeine-^- azophenol,  C8H902N4*N’2*C6H4'  OH,  formed  on  mixing 
solutions  of  diazocaffeine  hydrochloride  and  phenol,  crystallises  from 
acetic  acid  in  red  needles  insoluble  in  cold  water. 

Caffeine-p-azodimethylaniline,  C8H902N4*N2'  C6H4*NMe2,  separates 
from  boiling  chloroform  on  addition  of  ether  in  long,  dark  red  needles, 
having  a  beautiful,  greenish  iridescence,  and  on  pouring  the  hot  solu¬ 
tion  in  chloroform  into  boiling  toluene  is  precipitated  in  the  form  of 
dark,  steel-blue  needles.  It  is  scarcely  soluble  in  water,  sparingly 
soluble  in  alcohol,  benzene,  or  dilute  acetic  acid.  The  hydrochloride,  is 
fairly  stable  when  dry,  but  easily  decomposed  by  water.  On  reduc¬ 
tion  with  stannous  chloride,  the  substance  yields  dimethylaniline  and 
aminocaffeine. 

Caffeineazo-'Z'A-diaminobenzene ,  C8H902N4*N2  •C6H3(NH2)2,  is  brown, 
dissolves  sparingly  in  the  usual  media,  and  does  not  melt  at  285°. 

Caffeineazo-fi-naphthol,  C8H902N4*N2*  C10H6*  OH,  separates  from 
glacial  acetic  acid  in  minute,  ponceau-red  needles,  and  is  soluble  in  hot 
benzene  and  chloroform. 

When  diazocaffeine  is  allowed  to  react  with  acetoacetic  acid,  an 
azo-compound,  COMe'C(N2  •  C8H902N4)2’  C02H,  is  produced,  which 
crystallises  in  dark  blue  crystals  with  a  green  reflex,  and  is  sparingly 
soluble  in  alcohol  or  benzene,  but  fairly  soluble  in  water  or  chloroform. 
It  shows  signs  of  fusion  at  200°,  but  is  not  melted  at  285°. 

With  propylacetoacetic  acid,  diazocaffeine  affords  a  dark  brown, 
crystalline  substance,  CPra(N2*C8H902N4)2*  C02H,  which  has  a  bluish 
tint,  but  no  metallic  lustre,  and  is  sparingly  soluble  in  water  ;  it  does 
not  melt  at  285°. 

The  compound ,  C7H7*  C(N2*  C8H902N4)2*  C02H,  obtained  with  benzyl- 
acetoacetic  acid,  forms  dull  black  crystals  from  a  mixture  of  chloroform 
and  ether,  and  does  not  melt  at  285°. 

Diazocaffeine  acts  on  an  alkaline  solution  of  nitroethane,  forming  a 
substance,  N02*CMe(N2*  C8H902lSr4)21  which  separates  from  a  mixture 
of  chloroform  and  ether  in  deep  blue  flakes  melting  at  218 — 219°. 

With  nitropropane  and  diazocaffeine,  a  similar  compound  is  obtained, 
which  forms  very  light,  deep  blue  flakes,  having  a  slight  metallic 
lustre  and  melting  with  decomposition  at  237 — 238°.  A.  L. 

Mixed  Diazoamino-compounds.  By  Otto  Wallach  and  A. 
Tewes  ( Chem .  Centr.,  1899,  ii,  1050 — 1051 ;  from  N’achr .  k.  Ges.  Wiss. 
Gottingen ,  1899,  No.  2). — The  compound, 

C5NH10-H2*C6H4-CO2H  [C02H  :N2  =  1  :  2], 
prepared  by  the  action  of  piperidine  on  diazotised  o-aminobenzoic 
acid,  crystallises  in  white  leaflets,  melts  at  84°,  and  forms  an  ammonium 
salt  which  is  insoluble  in  ether,  and  a  silver  salt  which  crystallises  in 
colourless  needles.  The  isomeric  meta-compound,  prepared  similarly 
from  diazotised  m-aminobenzoic  acid,  melts  at  123°  and  the  para- com¬ 
pound  melts  and  decomposes  at  158°.  By  the  action  of  diazotised 
y>-ami nophenol  on  piperidine,  the  compound,  C5NH40*N2*C6H4*OH 
[OH:  N2=l:4],  is  formed;  it  melts  at  87 — 88°,  The  corresponding  com- 
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pound,  C5NH10'N9*C6H4*OMe,  similarly  prepared  from  anisidine,  crys¬ 
tallises  in  large,  yellow  crystals,  and  melts  at  33 — 34°.  The  reactions 
of  the  preceding  compounds  resemble  those  of  benzene-diazopiperidide. 
By  the  action  of  bromine,  dissolved  in  carbon  disulphide,  on  benzene- 
diazopiperidide,  the  hydrobromide  f  C5NH10*N2Ph,HBr,  is  precipitated, 
whilst  the  bromide ,  C5NH10*N2*  C6H4Br  [Br  :  N2  =  1  :  4],  remains  in 
solution.  The  former  compound,  when  warmed  with  dilute  sulphuric 
acid,  yields  phenol,  together  with  a  considerable  amount  of  tribromo- 
phenol,  which  melts  at  92°.  The  bromide  crystallises  in  yellow  leaflets, 
melts  at  55°,  and  is  decomposed  by  warming  with  concentrated  hydro- 
bromic  acid,  forming  jo-dibromo benzene.  The  bromide , 

C5NH10-N2-  C6H3MeBr  [Me  :  Br :  N2  =  1  :  3  : 4], 
obtained  by  the  action  of  bromine  on  jt?-toluenediazopiperidide,  forms 
yellow  crystals,  melts  at  52 — 53°,  and  when  boiled  with  concentrated 
hydrobromic  acid  yields  3  :  4-dibromotoluene. 

When  the  sodium  salt  of  diazobenzenepiperididesulphonic  acid, 
C5NHl0-N2*  C6H4-S03Na  [S03Na :  N2  =  1  :  4], 
is  treated  with  bromine  in  the  cold,  dibromodiazobenzeneper  bromide, 
C6H3Br2*NBr*NBr2  [N2:Br2  =  1 :3:4],  is  formed.  When  the  perbromide 
is  boiled  with  alcohol,  it  yields  1:2:  4-tribromobenzene,  and  by  the 
action  of  ammonia  it  forms  diazobenzeneimide.  The  imide  melts  at 
62°,  is  volatile  in  steam,  and  when  boiled  with  concentrated  hydro- 
bromic  acid  forms  2:4:  6-tribromoaniline. 

In  the  conversion  of  diazobenzenepiperididesulphonic  acid  into 
dibromodiazobenzene  perbromide,  the  replacement  of  the  sulphonic 
group  by  bromine  in  ice-cold  solutions  is  remarkable.  E.  W.  W. 

Nitrogen  which  can  be  split  off  from  Proteids  by  Acids. 
By  Yandell  Henderson  (Zeit.  physiol .  Chem .,  1900,  29,  47 — 50). — 
Hausmann  has  stated  (Abstr.,  1899,  i,  653)  that  the  amount  of 
nitrogen  obtainable  in  various  forms  by  decomposing  proteid  with 
acids  is  characteristic  for  different  proteids.  This  is  not  so ;  with 
either  hydrochloric  or  sulphuric  acid,  the  amount  of  nitrogen  is  most 
variable,  depending  on  the  concentration  of  the  acid  and  the  duration 
of  the  action.  W.  D.  H. 

Nitrogen  in  Primary  Albumoses.  By  Ernst  Friedmann  {Zeit. 
physiol.  Chem.,  1900, 29,  51 — 58). — The  nitrogen  obtained  from  primary 
albumoses  (proto-  and  hetero-albumose)  was  estimated  as  loosely  bound 
nitrogen,  basic  nitrogen,  and  acid  nitrogen  by  Hausmann’ s  method. 
The  two  proteids  gave  different  results.  The  results  are  different  from 
those  previously  given  by  Pick  and  by  Hausmann,  and  if  the  criticism 
of  the  method  contained  in  the  preceding  abstract  is  upheld,  this  is 
easily  accounted  for.  W.  D.  H. 

Physical  alterations  in  Proteids.  By  W.  Pauli  {Pjlugers 
Archiv,  1899,  78,  315 — 345). — The  investigation  was  undertaken  with 
the  view  of  elucidating  the  colloidal  condition  of  proteids,  the  special 
point  selected  being  the  coagulation  temperature  and  its  variations 
when  different  amounts  of  various  neutral  salts  are  added  to  the 
solution.  Thus  a  gradual  increase  in  the  percentage  of  various 
chlorides  raises  the  coagulation  temperature  up  to  a  certain  point, 
when  it  begins  to  fall  again  ;  this  is  most  marked  with  the  chlorides 
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of  lithium,  magnesium,  and  barium  ;  the  alteration  of  the  coagulat¬ 
ing  point  is  not  absolutely  proportional  to  the  amount  of  salt  added. 
Similar  results  were  obtained  with  the  bromides  ;  iodides,  on  the  other 
hand,  depress  the  coagulation  temperature.  Various  other  groups  of  salts, 
nitrates,  sulphates,  acetates,  &c.,  were  also  investigated,  and  the 
results  of  different  salts  of  the  same  metal  compared.  The  influence 
of  pairs  of  salts  on  coagulation  temperature  was  also  examined. 
The  results,  as  well  as  the  effect  of  precipitation  of  globulin  by  neutral 
salts,  are  believed  to  be  due  to  the  entrance  of  ions  into  the  proteid 
molecule.  W.  D.  H. 

Oxidation  of  Crystalline  Egg-albumin  by  Hydrogen  Per¬ 
oxide.  By  Friedrich  W.  Schulz  (Zeit.  physiol.  Cliem .,  1900,  29, 
86 — 104). — By  the  action  of  hydrogen  peroxide  on  crystallised  egg- 
albumin,  a  new  substance,  oxyprotein,  with  the  general  characters  of 
oxyprotosulphonic  acid,  is  obtained ;  this  is  an  oxidation  product, 
not  a  decomposition  product  of  albumin.  There  is,  however,  a 
difference  between  the  two  substances  mentioned ;  the  sulphur  of  the 
proteid  which  can  be  removed  by  alkali  is  not  oxidised,  but  is  so 
much  diminished  that  more  delicate  methods  have  to  be  adopted 
for  its  detection.  The  hydrolysing  action  of  hydrogen  peroxide  is 
ascribed  to  the  fact  that  this  reagent  strengthens  the  hydrolysing 
action  of  acid  and  alkalis.  The  crystalline  proteid  used  in  these  ex¬ 
periments  was  prepared  by  the  acid  method ;  it  differs  from  the 
crystalline  egg-albumin  prepared  by  Hofmeister’s  method  in  element¬ 
ary  composition,  and  is  probably  in  a  hydrated  condition. 

W.  D.  H. 

Crystallised  Fibrin.  By  Louis  Maillard  ( Compt .  rend.y  1900, 
130,  192 — 194.  Compare  Abstr.,  1899,  i,  466,  and  ii,  777). — Pro¬ 
longed  treatment  of  the  granular  deposit  from  antidiphtheric  serum 
with  boiling  alcohol  and  5  per  cent,  hydrochloric  acid  destroys  the 
crystallised  fibrin,  but  even  after  6  hours  digestion  with  the  acid, 
small  granules  of  a  crystalline  substance  remain.  An  examination 
of  the  product  by  the  aid  of  the  polarising  microscope  and  micro¬ 
chemical  reactions  indicates  the  presence  of  a  proteid  substance  in 
different  stages  of  crystallogenesis ;  some  of  the  granules  obtained 
from  serum  after  four  years  exhibit  a  distinctly  crystalline  character 
when  viewed  in  polarised  light.  The  deposit,  before  treatment 
with  hydrochloric  acid,  also  contains  spherical  aggregates  of  doubly 
refracting  needles,  having  the  properties  of  calcium  palmitate. 

G.  T.  M. 

The  Proteids  ot  Cows’  Milk.  By  Karl  Storch  (. Monatshy  1899, 
20,  837 — 846). — Full  directions  are  now  given  for  the  purification  of 
the  substances  a  and  h  previously  described  (compare  Abstr., 
1897,  ii,  420).  Substance  a  is  a  nucleo-albumin,  characterised  by 
its  composition,  acid  reaction,  insolubility  in  water  and  con¬ 
centrated  solutions  of  sodium  sulphate,  magnesium  sulphate,  or 
sodium  chloride,  also  by  its  solubility  in  small  quantities  of  alkali, 
sodium  carbonate,  or  lime-water,  to  solutions  of  neutral  reaction, 
and  by  remaining  uncoagulated  when  such  solutions  are  boiled. 
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Substance  b  is  a  nucleo-histon,  and  is  characterised  by  its  composition 
and  behaviour  towards  water,  acids,  alkalis,  and  neutral  salts, 
especially  by  the  fact  that  0*8  per  cent,  hydrochloric  acid  decomposes 
it  into  a  soluble  and  an  insoluble  portion ;  the  former  may  be 
precipitated  by  alcohol  or  ammonia  in  excess,  and  has  the  properties 
of  a  histon ;  the  latter  has  those  of  a  nuclein.  Other  properties  of  a 
and  b  are  minutely  tabulated.  The  average  percentage  composition 
is  as  follows,  Hammarsten’s  analysis  of  casein  being  added  for 
comparison  : 


C.  H.  N.  S.  P.  0. 

Substance  a .  54*43  6*805  14*815  0*635  0*79  22*525 

Substance  b  .  49*125  5*91  14*13  1*585  2*085  27*135 


Casein  (Hammarsten)  53*0  7*0  15*7  0*8  0*85  22*65 

R.  L.  J. 

Formation  of  Methsomoglobin.  By  Gustav  Hufner  ( Chem., 
Centr.t  1899,  ii,  484;  from  Arch.  Anat.  Phys.,  1899,  491 — 499.  Compare 
von  Zeynek,  this  vol.,  i,  196). — Hoppe-Seyler’s  theory  of  the  formation 
of  methsemoglobin  from  oxyheemoglobin  by  elimination  of  only  a 
portion  of  the  oxygen  is  not  correct,  for  in  the  action  of  potassium 
ferricyanide  on  oxyhaemoglobin,  not  one  but  two  atoms  of  oxygen  are 
set  free.  Hydroxy lamine  hydrochloride  also  causes  a  rapid  conversion 
of  oxyhaemoglobin  into  methsemoglobin,  but  hydrazine  hydrate  only 
reduces  oxyheemoglobin  to  hsemoglobin,  which  is  then  decomposed  by 
excess  of  the  hydrate  forming  hsemochromogen.  Since  albumin  and 
the  colouring  matter  containing  iron  are  formed  by  the  reducing 
action  of  hydrazine  hydrate,  probably  both  these  atomic  complexes 
are  contained  in  hsemoglobin,  and  are  combined  in  the  molecule  by 
means  of  oxygen.  E.  W.  W. 

Nucleic  Acid  from  Salmon  Milt.  By  Oswald  Schmiedeberg 
( Chem .  Centr.,  1899,  ii,  721 — >722  ;  from  Arch.  exp.  Path.  P harm., 
43,  57 — 83). — Pure  nucleic  acid  was  prepared  from  the  material  left 
by  Miescher,  which  also  contained  protamine,  by  means  of  the 
copper-alkali  method,  which  depends  on  the  solubility  of  the 
copper  compounds  of  proteid  substances,  and  the  insolubility  of 
other  copper  compounds  in  a  solution  of  alkali  hydroxide  in  alcohol. 
From  the  analysis  of  the  copper  compound,  the  formula  of  nucleic 
acid  was  calculated  to  be  C40H56O16Nh,2P2O5.  By  the  decomposition 
of  nucleic  acid,  the  bases  adenine  and  guanine  are  formed,  and  theo¬ 
retically  a  residue  of  C30H46O15N4,2P2O5,  or  nucleofcinphosphoric  acid, 
should  be  left,  but  attempts  to  isolate  this  compound  failed.  From 
the  solution,  obtained  by  warming  copper  nucleate  with  adenine  and 
guanine  in  dilute  potassium  hydroxide  solution  for  10 — >15  minutes  at 
40 — 45°  and  then  cooling  and  acidifying  with  acetic  acid,  cupric 
chloride  precipitates  a  substance  which  contains  more  purine  bases 
than  the  original  nucleic  acid,  but  having  properties  very  similar  to 
this  acid.  Since  in  this  case  the  precipitate  cannot  contain  the  bases 
combined  in  the  form  of  esters,  they  are  also  probably  combined  in 
nucleic  acid,  as  salts  rather  than  as  esters.  The  hypothetical  nucleotin- 
phosphoric  acid  has  probably  an  ester-like  constitution,  for  it  is 
decomposed  by  heating  with  dilute  hydrochloric  acid,  one  half  of  the 
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base  being  more  easily  removed  than  the  other,  which  requires  a 
10 — 20  per  cent,  solution  of  acid.  Melanins  containing  phosphorus 
are  formed  by  heating  nucleic  acid  with  hydrochloric  acid. 

E.  W.  W. 

Co-existence  of  a  Reducing  Enzyme  and  an  Oxidising 
Enzyme  in  the  Animal  Organism.  By  J.  Abelous  and  Ernest 
Gerard  ( Compt .  rend.,  1899,  129,  1023 — 1025.  Compare  Abstr.,  1899 
ii,  681). — In  a  former  communication,  the  authors  showed  that  the 
amount  of  nitrite  found  in  the  liquid  resulting  from  the  action  of  an 
aqueous  extract  of  the  kidney  of  the  horse  on  a  nitrate  decreased  after 
the  action  had  been  going  on  for  about  24  hours.  This  diminution  of 
nitrite  they  now  prove  to  be  due  to  its  oxidation  by  an  oxidising 
enzyme  (oxydase),  which  is  present  in  the  renal  extract.  By  digesting 
the  extract  with  papain  or  trypsin,  its  reducing  action  is  almost 
entirely  destroyed,  so  that  the  oxidising  action  alone  goes  on.  Con¬ 
versely,  by  conducting  the  experiment  in  an  atmosphere  of  inert  gas, 
like  hydrogen,  the  oxidising  enzyme  is  powerless,  and  the  reducing 
enzyme  alone  acts.  H.  R.  Le  8. 

Enzymes.  By  N.  Sacharoff  ( Chem .  Centr .,  1899,  ii,  723  ;  from 
Centr.  Baht.  Parasite  [i],  26,  189 — 194.  Compare  ibid.,  24,  Nos. 
13 — 19,  and  Abstr.,  1899,  ii,  786). — Photographs  showing  the  effect  of 
antiseptics  ont  he  power  of  papain  of  dissolving  gelatin  are  re¬ 
produced  in  the  original  paper.  From  these  photographs,  it  is  evident 
that  this  power  depends  on  the  presence  of  a  substance,  iron  nuclein 
or  bionuclein,  which  possesses  both  oxidising  and  reducing  properties. 
When  the  bionuclein  is  separated  from  the  enzyme  by  the  action  of 
hydrogen  peroxide,  it  loses  its  dissolving  power,  but  this  may  be 
restored  by  adding  a  very  small  quantity  of  the  active  enzyme  or  of 
active  bionuclein. 

The  formation  of  oxyglutin,  the  insoluble  product  of  the  action  of 
papain  on  gelatin,  is  also  shown  by  means  of  photographs.  In 
the  formation  of  oxyglutin,  more  oxygen  is  required  than  is  necessary 
for  the  solution  of  the  gelatin.  The  soluble  gelatin  is  formed  by  the 
action  of  the  enzyme  as  an  intermediate  product  in  the  production  of 
oxyglutin. 

The  gelatin  dissolved  in  neutral  solutions  is  to  be  distinguished  from 
that  which  is  formed  in  alkaline  or  acid  liquids  by  the  action  of  dilute 
papain  solution.  E.  W.  W. 
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Action  of  Amalgamated  Aluminium  on  Alcohols.  Alu¬ 
minium  Alkyloxides.  By  Wetschtaslaw  E.  Tistschenko  (J.  Russ. 
Phys.  Chem.  Soc .,  1899,  31,  694 — 770;  784 — 872.  Compare  Abstr., 
1899,  i,  408). — A  number  of  aluminium  alkyloxides  have  been  prepared 
by  the  action  of  amalgamated  aluminium  on  the  corresponding  alco¬ 
hols.  With  absolute  ethyl  alcohol,  the  action  is  very  slow  in  the  cold, 
but  quicker  at  100°;  the  observation  of  Wislicenus  and  Kaufmann 
(Abstr.,  1895,  i,  437),  that  the  action  only  occurs  if  traces  of  water  are 
present,  is  hence  inaccurate,  as  also  is  the  statement  of  Konowaloff 
( Pharvn .  Zeit.  Russ.,  1896,  35,  328),  that  amalgamated  aluminium 
does  not  act  on  alcohol  containing  a  small  quantity  of  water,  even  on 
boiling. 

Aluminium  methoxide  is  a  light  grey  powder,  has  a  sp.  gr.  of  1*35, 
and,  on  heating,  decomposes  with  evolution  of  gases  which  burn  with 
a  luminous  flame.  The  ethoxide  is  a  grey  powder  melting  at  134 — 135° 
and  boiling  at  205°  under  14  mm.  pressure  ;  it  has  a  sp.  gr.  1*1423 
at  20°/0°  and  T1545  at  0°/0°.  Aluminium  propoxide  melts  at 
106 — 107°,  boils  at  250*5°  under  16  mm.  pressure,  and  has  a  sp.  gr. 
1*0578  at  20°/0°  and  1*0650  at  0°/0°.  The  isobutoxide  forms  acicular 
crystals  which  melt  at  212 — 214°  and  dissolve  in  benzene,  ether,  or 
isobutyl  alcohol ;  it  boils  at  239°  under  4  mm.  pressure,  and  has  a 
sp.  gr.  0*9749  at  20°/0°.  Aluminium  w-butoxide  crystallises  in  needles 
melting  at  10T5 — 102°,  and  boiling  at  284*5° under  10  mm.  pressure; 
it  has  a  sp.  gr.  1*0251  at  20°/0°,  and  is  soluble  in  the  corresponding 
alcohol,  and  also  in  ether,  benzene,  or  toluene.  The  isoamyloxide  melts 
at  225 — 230°,  and  boils  at  282°  under  4  mm.  pressure  ;  it  is  soluble  in 
benzene,  ether,  toluene,  or  isoamyl  alcohol,  and  has  a  sp.  gr.  1*0021  at 
20°/0°,  and  1*0117  at  0°/0°.  The  isopropoxide,  which  crystallises  in 
octahedra  of  the  tetragonal  system,  melts  at  118 — 118*5°,  boils  at 
136*5°  under  6  mm.,  and  at  153 — 155°  under  15*5  mm.  pressure;  it 
has  a  sp.  gr.  1*0346  at  20°/0°,  and  1*0533  at  0°/0°.  Aluminium 
secondary  butoxide  is  a  thick,  transparent  liquid  boiling  at  181 — 181  *5° 
under  8  mm.  pressure,  and  having  a  sp.  gr.  0*9671  at  20°/0°  ;  its  index 
of  refraction  for  sodium  light  at  20°  is  1*44428.  From  methylpro- 
pylcarbinol,  aluminium  secondary  amyloxide  is  obtained  as  a  mobile 
liquid,  solidifying  to  a  glassy  mass  when  cooled  in  a  mixture  of  ether 
and  solid  carbon  dioxide  ;  it  boils  at  about  210 — 212°  under  8  mm. 
pressure.  Trimethylcarbinol  yields  aluminium  tertiary  butoxide, 
which  crystallises  from  benzene  in  beautiful,  thick,  rhombohedral 
plates  belonging  to  the  triclinic  system:  [a  =105°,  (3  =117°, 
y=100°20'];  it  melts  at  206*5 — 207°,  but  does  not  distil  undecom¬ 
posed.  Aluminium  tertiary  amyloxide  (from  dimethylethylcarbinol) 
melts  at  199 — 200°,  and  is  soluble  in  benzene  or  toluene,  separating 
from  the  latter  in  needles  or  thin  plates. 


VOL.  LXXVIII.  1, 


X 


270 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


By  measuring  the  quantities  of  hydrogen  evolved  in  equal  times 
during  the  reactions  between  amalgamated  aluminium  and  various 
alcohols,  it  is  found  that  the  speed  of  reaction  falls  as  the  mole¬ 
cular  weight  of  the  alcohol  increases,  and  that,  in  the  case  of 
isomeric  alcohols,  the  speed  is  greater  for  the  primary,  than  for 
the  secondary,  alcohol. 

Amalgamated  aluminium  acts  on  ethyl  acetoacetate,  giving  the 
ethyl  aluminoacetoacetate  obtained  by  Conrad  by  the  interaction 
of  potassium  aluminate  and  ethyl  acetoacetate  (Abstr,,  1878,  26). 
Ethyl  aluminomalonate ,  Al[CH(C02Et)2]3,  obtained  along  with 

carbon  dioxide,  saturated  and  unsaturated  hydrocarbons,  ethyl  ace¬ 
tate  and  alcohol,  when  ethyl  malonate  and  amalgamated  aluminium 
interact,  crystallises  from  benzene  in  long,  lustrous  needles  melting 
at  94—95°. 

The  aluminium  derivatives  of  isobutyl  and  isoamyl  alcohols,  and  of 
ethyl  acetoacetate  and  malonate,  have  molecular  weights  in  freezing 
benzene  corresponding  with  those  required  for  the  formula  Al(OR)3. 

The  differences  between  the  boiling  points  (at  the  same  pressure) 
of  two  consecutive  members  of  the  homologous  series  of  aluminium 
alkyloxides  vary  from  41°  to  43°,  and  the  secondary  alcohol  derivatives 
have  boiling  points  approximately  100°  lower  than  those  of  the 
isomeric  primary  compounds. 

Water  acts  on  the  aluminium  alkyloxides,  converting  them  into 
aluminium  hydroxide  and  the  corresponding  alcohol.  On  warming 
aluminium  alkyloxides  derived  from  primary  alcohols  with  other 
primary  alcohols,  replacement  of  the  alkyl  radicle  with  the  higher 
molecular  weight  takes  place  more  easily  than  the  inverse  reaction ; 
and,  if  the  alcohols  are  isomeric,  the  primary  replaces  the  secondary, 
and  the  latter  replace  the  tertiary  from  combination  with  alumi¬ 
nium.  This  reaction  may  be  used  in  the  preparation  of  aluminium 
alkyloxides  not  otherwise  obtainable ;  for  example,  aluminium  allyl oxide, 
Al(OC3H5)3,  is  obtained  by  the  interaction  of  allyl  alcohol  and  the 
aluminium  derivative  of  dimethylethylcarbinol  in  benzene  solution  ;  it 
is  a  white  powder  which  melts  and  decomposes  at  about  150°,  and 
dissolves  slightly  in  allyl  alcohol  or  benzene.  It  has  a  sp.  gr.  1’1861 
at  20°/0°.  This  compound  is  the  first  aluminium  derivative  of  an 
un saturated  alcohol  which  has  been  prepared. 

Hydrochloric  acid  acts  on  aluminium  isopropoxide  or  isobutoxide, 
yielding  a  compound  of  the  corresponding  alcohol  with  aluminium 
chloride — A1013,3C3H7*  OH  or  A1C13,3C4H9*0H  ;  these  compounds  are 
hygroscopic  and  are  decomposed  by  water.  On  ethyl  or  isopropyl 
iodide,  ethylene  bromide,  or  chloroform,  the  aluminium  alkoxides 
have  no  action. 

[With  A.  Gabounia.] — On  heating  aluminium  isopropoxide 
with  /3y-dibromopropyl  alcohol,  aluminium  fiy-dibromopropoxide , 
(CH2Br*CHBr*CH2*0)3Al,  is  obtained  as  a  colourless,  porous  mass, 
which,  on  keeping,  assumes  a  reddish  tint. 

[With  M.  G.  Kisseleff.] — Acetic  anhydride  acts  on  aluminium 
ethoxide,  giving  ethyl  acetate  and  aluminium  acetate.  The  latter, 
hitherto  only  known  in  solution,  is  a  light,  white  powder  smelling  of 
acetic  acid,  owing  to  decomposition  by  the  moisture  of  the  air.  It 
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dissolves  in  cold  water,  and  the  solution  may  be  boiled  without  de¬ 
composing.  With  aluminium  ethoxide,  carbon  dioxide  forms  aluminium 
diethoxyethylcarbonate,  Al(0Et)2*C03Et.  Sulphur  dioxide  yields  an 
analogous  compound  of  the  composition  0Et*Al(S03Et)2. 

When  subjected  to  dry  distillation,  the  aluminium  alkyloxides,  as 
a  rule,  decompose,  yielding  the  corresponding  ether,  alcohol,  and 
ethylene  hydrocarbon,  small  quantities  of  aldehydes,  hydrogen,  and 
paraffinoid  hydrocarbons  being  also  obtained. 

[With  N.  N.  Pushin.] — Aluminium  methoxide,  when  heated,  is 
first  resolved  into  alumina  and  dimethyl  ether,  the  latter  partially 
decomposing  at  higher  temperatures  with  the  formation  of  methane, 
carbon  monoxide,  and  hydrogen  in  about  equal  volumes.  In  the  case 
of  the  aluminium  derivative  of  trimethylcarbinol,  the  pure  alcohol  is 
obtained  without  any  admixture  of  the  corresponding  ether.  These 
results  are,  on  the  whole,  concordant  with  those  obtained  by  Glad¬ 
stone  and  Tribe  (Trans,,  1882,  41,  5). 

Dimethyl  ether,  when  heated,  splits  up  first  into  methane  and 
formaldehyde,  the  latter  at  higher  temperatures  being  resolved  into 
equal  volumes  of  hydrogen  and  carbonic  oxide. 

[With  N.  Makazoueff.] — Methyl  ethyl  and  methyl  propyl  ethers, 
when  heated,  suffer  decomposition,  with  formation  of  carbon  monoxide, 
hydrogen,  and  hydrocarbons  of  the  ethylene  series.  Other  ethers  give 
similar  results.  T.  H.  P. 

Kancidity  of  Fats.  By  Iskar  Nagel  (Amer.  Ohem.  J.,  1900,  23, 
173 — 176). — In  refining  rancid  fats  or  oils,  the  free  fatty  and  un¬ 
saturated  acids  are  removed  as  sodium  salts  by  means  of  an  aqueous 
solution  of  sodium  silicate ;  the  non-volatile  lactones  are  removed, 
after  this  treatment,  by  converting  them  into  salts  of  hydroxy-fatty 
acids  by  boiling  for  several  hours  with  a  small  quantity  of  aqueous 
sodium  carbonate  or  hydroxide.  Non-volatile  aldehydes  are  eliminated 
by  warming  with  aqueous  sodium  hydrogen  sulphite,  whilst  the  non¬ 
volatile  acetals  are  removed  by  heating  the  oil  with  dilute  sulphuric 
acid.  Alcohols,  esters  of  fatty  and  hydroxy-acids,  volatile  aldehydes, 
acetals,  and  terpenes  are  removed  finally  by  steam  distillation. 

W.  A.  D. 

Japan  Wax.  By  Adolf  C.  Geitel  and  G.  van  der  Want  (J.  pr. 
Chem.,  1900,  [ii],  01,  151 — 156.  Compare  Eberhardt,  Inaug.  Diss ., 
Strassburg ,  1888). — Two  samples  of  the  wax  gave,  on  hydrolysis, 
soluble  acids,  5*96  and  4*66 ;  insoluble  acids,  90*62  and  90*66;  total 
acids,  96*58  and  95*92  respectively.  The  soluble  acids  were  of  fatty 
consistency,  only  soluble  in  a  large  bulk  of  water,  and  gave  soluble 
alkali-salts,  but  sparingly  soluble  barium  and  calcium  salts  ;  the  green 
copper  salt,  on  analysis,  gave  numbers  corresponding  with  the  formula, 
CfiH1204Cu,  for  copper  suberate,  whilst  the  titration  of  the  acid  gave 
a  mean  molecular  weight  of  162  ;  it  is  suggested  that  oxidised  sub¬ 
stances  are  produced  in  the  bleaching  of  the  wax,  which,  on  hydrolysis, 
break  down  into  heptaldehyde  and  lower  fatty  acids.  Pure  glycerol 
was  isolated  from  the  aqueous  liquors. 

The  insoluble  acids  contain  a  little  oleic  acid,  but  consist  mainly  of 
palmitic  acid,  together  with  a  dibasic  japanic  arid,  C20H40(CO2H)2. 

x  2 
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This  can  readily  be  separated  from  the  palmitic  acid  by  adding 
alcoholic  potash  to  a  10  per  cent,  alcoholic  solution  of  the  fatty  acids, 
draining  the  less  soluble  potassium  salt  at  about  60°  and  crystallising 
the  acid  from  alcohol  or  chloroform.  In  this  way,  the  acid  is  obtained 
in  minute,  white  flakes  and  melts  at  117*7 — 117*9°.  It  only  absorbs 
a  trace  of  iodine  and  is  therefore  saturated,  and  contains  no  hydroxyl 
group.  A  molecular  weight  determination  in  boiling  alcoholic  solution 
gave  M  =  364  and  365,  whilst  titration  gave  M  =  186*2  x  ra.  When 
heated  at  150°,  the  acid  begins  to  lose  water  with  partial  formation  of 
an  anhydride,  but  when  heated  at  200°,  it  also  loses  carbon  dioxide 
and  gives  a  suberone-like  ketone,  C20H40ICO ;  this  was  separated  by 
extracting  with  alcoholic  potash  and  crystallising  from  alcohol,  when  it 
was  obtained  in  minute  needles  melting  at  82 — 83°. 

The  acid  probably  exists  in  the  wax  as  a  mixed  glyceride  containing 
1  mol.  palmitic  acid  and  1  mol.  japanic  acid  ;  by  extracting  the  fatty 
acids  with  alcohol,  separating  the  tripalmitin  by  crystallising  from 
benzene,  and  extracting  repeatedly  with  absolute  alcohol,  a  hard  mass 
was  obtained  which  melted  at  43 — 45°  and  had  an  ether  number 
252*6,  the  theory  for  the  glyceride  being  253*4,  T.  M.  L. 


Substituted  Dibasic  Acids.  Conversion  of  an  Acid  Chloride 
into  an  Anhydride  by  the  Action  of  Haloid  Acids.  By  Alb. 
J.  J.  Vandevelbe  ( Chem .  Centr .,  1900,  i,  404;  from  Bull .  Acad,  roy . 
Belg .,  [iii],  37,  680 — 700.  Compare  Bull.  Acad .  roy.  Belg.,  [iii],  29, 
609). — By  the  action  of  bromine  and  iron  on  succinic  chloride, 

dibromomaleic  anhydride,  n^°°>0,  is  formed  j  it  melts  at  112° 

and  boils  at  225°.  Barium  dibromomaleate,  C2Br204Ba,  crystallises 
from  water,  in  which  it  is  easily  soluble,  in  lustrous  needles,  and  is 
precipitated  from  its  aqueous  solution  by  alcohol.  Acetic  chloride  is 
completely  charred  by  the  action  of  bromine  and  iron,  and  dibromo¬ 
maleic  acid  is  not  formed.  Citraconic  and  mesaconic  acids,  under 

similar  conditions,  yield  bromocitraconic  anhydride, 

melting  at  98°.  By  the  prolonged  action  of  chlorine  and  iron  on 
chlorofumaric  chloride,  dichloromaleic  anhydride  and  dichloromaleic 
chloride,  COChCClICChCOCl,  are  obtained.  The  former  melts  at 
1 1 9°.  The  latter,  which  may  also  be  prepared  by  the  action  of  phos¬ 
phorus  pentachloride  on  dichloromaleic  anhydride,  forms  an  oil,  has  a 
pungent  odour,  boils  at  192 — 194°,  is  volatile  in  steam,  and  is  soluble 
in  organic  solvents.  Unlike  other  acid  chlorides,  it  does  not  fume  in 
the  air,  and  is  not  decomposed  by  boiling  with  water  or  alkali.  It  is 
attacked,  however,  by  alcoholic  potassium  hydroxide  solution. 

E.  W.  W. 


Some  Complex  Salts  of  Tartaric  and  Malic  Acids,  and  their 
Specific  Rotatory  Power.  II.  By  Arthur  Rosenheim  and 
Hermann  Itzig  (Ber.,  1900,  33,  707 — 718.  Compare  this  vol., 
i,  135). — Boiling  concentrated  aqueous  solutions  of  normal  alkali 
tartrates  dissolve  precipitated  tungstic  acid  to  form  soluble,  amor¬ 
phous  "  tungstotart rates  ”  of  the  type  M'2(W03)C4H406 ;  the 
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potassium  double  salt  (with  5H20)  in  concentrated  solutions  (more 
than  3  grams  per  100  c.c.)  has  [a  JD  +  340°  at  11°;  the  sodium  salt 
(with  2H20)  has  [a]D  +273°  at  17°;  and  the  ammonium  salt  (with 
1H20),  [«]d  +  296°  at  12°  (compare  Landolt’s  Optische  Drehungs- 
vermogeny  2nd  ed.,  220).  In  dilute  solutions,  these  double  salts, 
unlike  the  complex  beryllium  tartrates  formerly  described  ( loc .  cit .), 
undergo  hydrolysis,  the  specific  rotatory  power  diminishing  very 
greatly  ;  the  high  rotation  in  concentrated  solution  is  probably  due 
to  the  complex  C02M,*[CH*0H]2’C02*W02,0M/.  Sodium  metatung¬ 
state  does  not  increase  the  specific  rotatory  power  of  tartaric  acid, 
but  sodium  paratungstate  has  a  greater  effect  than  the  ordinary 
tungstate,  a  maximum  value  of  [a]D  +364*5°  at  14°  being  reached 
when  the  substances  are  in  the  ratio  1C4H606 :  ^Na10W12O41. 

Double  salts  of  molybdic  and  tartaric  acids  of  the  type 

M'2(MoOs)C4H406 

could  not  be  obtained  by  the  interaction  of  alkali  tartrates  and 
molybdic  acid,  but  were  prepared  by  evaporating  solutions  containing 
a  mixture  of  the  alkali  bimolybdate,  M'2Mo207,  and  the  alkali  hydrogen 
tartrate ;  the  specific  rotatory  power  of  the  potassium  salt  (with 
4H20),  and  the  sodium ,  lithium ,  and  magnesium  double  salts  (each 
with  5H20),  is  given  in  the  following  table.  This  also  shows  the 
molecular  ratio  of  tartaric  acid,  and  the  metallic  molybdate  in  the 
double  salts,  and  indicates  errors  formerly  made  by  Gernez  (compare 
Opt .  Drehungsvermdgen,  loc.  cit.)  with  regard  to  these  ratios. 

Molecular  ratio.  Maximum  [a]„. 

Gernez.  Authors.  Gernez.  Authors. 

—  1K„Mo04  :1C4H606  —  +  550*7°  at  15° 

lNa2Mo04:lC4H606  lNa^MoO* :  1C4H606  +  5l7°atl7°  +543*6° at  17° 

(c  =  l0*286) 

2Li2Mo04  :  1C4H606  lLi2Mo04  :  1C4H606  +484°  at  16°  +489*3° at  16° 

2MgMo04  :  1C4H606  lMgMo04  :  1C4H606  +  523°  at  16°  +  521°  at  20° 

t(NH4)6Mo7024 :  1C4H606  MNH4)6Mo7024  :  1C4H606  +  781° at  17°  +790°  at  14° 

All  the  salts  are  strongly  hydrolysed  in  dilute  solution,  so  that  the 
specific  rotatory  power  rapidly  falls  on  diluting  the  concentrated 
solutions ;  the  rotatory  power,  however,  increases  in  an  extraordinary 
degree  on  raising  the  temperature.  The  maximum  rotatory  power  of 
solutions  containing  tartaric  acid  and  sodium  bimolybdate,  para- 
molybdate,  and  tetramolybdate  respectively,  corresponds  with  the 
following  ratios  : 

C4HG06 :  Na2Mo207 .  [a]D  +  719*5°  at  14°. 

C4H606  *  iNa6Mo7°24  •••  [*Jd  +758°  at  13°. 

C4H606  :  jNa2Mo4Ol3  ...  [a  D  +  691 ‘6°  at  14°. 

The  sodium  molybdotartrate,  Mo02(NaC4H406)2,  obtained  in  solution 
by  the  interaction  of  sodium  hydrogen  tartrate  and  molybdic  acid 
(Henderson  and  Barr,  Trans.,  1896,  69,  1451),  has  [a]D  252*3°  at 
12°,  which  is  not  changed  on  diluting.  Mixtures  of  molybdic  acid 
and  tartaric  acid  in  solution  gave  maximum  values  [a]D  +506°  at 
17°,  and  [a]D  +498°  at  14°,  when  the  molecular  ratio  was 

C4H606  :  3H2Mo04.  W.  A.  D. 
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Formation  of  Crystalline  Manganese  Oxalate  by  the  Oxi¬ 
dation  of  Citric  Acid  with  Potassium  Permanganate.  By 
Georges  Deniges  (J.  Pharm .,  1900,  [vi],  11,  102 — 104.  Compare 
this  vol.,  i,  89). — When  citric  acid  is  oxidised  with  potassium  per¬ 
manganate,  the  oxalic  acid  found  amongst  the  oxidation  products 
gradually  separates  out  as  crystalline  manganese  oxalate.  Some  of 
the  crystals  are  prismatic  and  of  a  rose  colour,  and  correspond  with 
the  formula  MnC204  +  3H20  ;  the  others  are  white,  hexagonal  crystals, 
and  contain  only  2H20. 

Crystalline  manganese  oxalate  may  also  be  obtained  by  the  slow 
double  decomposition  of  a  mixture  of  manganese  sulphate  and  ammo¬ 
nium  oxalate,  acidified  with  dilute  acetic  acid.  If  the  decomposition 
is  effected  in  the  cold,  the  rose  crystals  are  obtained,  whereas,  in 
boiling  solution,  the  white,  hexagonal  crystals  are  formed. 

H.  B.  Le  S. 

Melting  Point  of  Chloral  Hydrate.  By  C.  G.  L.  Wolf  («/. 
Physical  Chem .,  1900,  4,  2L — 32). — The  author  has  examined  the 
phenomena  of  fusion  of  chloral  hydrate,  and  considers  that  the 
variations  observed  in  the  melting  point  are  not  due  to  the  existence 
of  two  modifications,  but  to  dissociation,  and  that  only  one  form  of  the 
compound  exists  in  the  melted  mass,  both  the  forms  obtained  by 
Pope  (Trans.,  1899,  75,  455)  giving  similar  results.  The  temperature 
at  which  the  undissociated  compound,  the  dissociation  products,  and 
the  liquid  are  in  equilibrium  is  about  47°,  but  the  melting  point  for 
the  undissociated  compound  itself  is  above  72°,  at  which  temperature 
its  vapour  pressure  is  about  22  mm.  L.  M.  J. 

Molecular  Weight  of  the  Aldols.  By  Leopold  Kohn  (. Monatsh ., 
1900,  21,  80 — 97). — The  molecular  weights  of  various  aldols  and  their 
polymerisation  products  have  been  determined  by  the  method  of 
Bleier  and  Kohn  (this  vol.,  ii,  192).  It  is  found  that  “for  each  aldol 
there  is  a  temperature  above  which  only  a  unimoleeular  type  can 
exist  and  below  which  two  different  molecular  forms  can  exist,  namely, 
a  bimolecular  form,  which  is  unstable,  and  a  unimoleeular  form ; 
the  temperature  at  which  the  depolymerisation  of  the  double  molecule 
takes  place  lies  near  to  the  boiling  point  of  the  aldol  under  a  low 
pressure.” 

The  various  theoretical  considerations  do  not  lend  themselves  to 
abstraction.  B.  H.  P. 

Mesityl  Oxide.  By  Hermann  Pauly  and  Hans  Lieck  ( Ber ., 
1900,  33,500 — 504). — Bromomesityl  oxide ,  CAcBr!CMe2,  obtained  by 
the  action  of  alcoholic  potash  (1  mol.)  on  an  alcoholic  solution  of  mesityl 
oxide  dibromide  (Claisen,  this  Journ.,  1876,  i,  985)  and  subsequent  pre¬ 
cipitation  with  water,  distils  at  60 — 61°  under  20  mm.  pressure,  and 
has  a  sp.  gr.  1*2832  at  ll°/4° ;  it  has  an  extremely  irritating  action  on 
the  mucous  membrane,  and  readily  reduces  Fehling’s  solution  and 
silver  oxide.  Its  dibromide  crystallises  in  needles  melting  at  143°, 
Mesityl  oxide  dichloride ,  CHClAc*C01Me2,  obtained  by  saturating  an 
ethereal  or  alcoholic  solution  of  mesityl  oxide  with  chlorine  at  low 
temperatures,  is  a  colourless  liquid  distilling  at  77°  under  12  mm. 
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pressure  and  having  a  sp.  gr.  1*1942  at  11°/ 4°.  Chloromesityl  oxide 
distils  at  47°  under  12  mm.  pressure,  decomposes  when  heated  under 
atmospheric  pressure,  has  a  sp.  gr.  1*1268  at  11°/ 4°,  and  yields  a 
dichloride  distilling  at  104°  under  18  mm.  pressure.  Methoxy mesityl 
oxide ,  OMe*CAcICMe2,  distils  at  167 — 168°,  and  has  a  sp.  gr.  0*9713 
at  ll°/4°.  Acetoxy mesityl  oxide,  OAc*CAcICMe2,  is  a  colourless  liquid 
distilling  at  74°  under  12  mm.  pressure,  and  at  177°  at  atmo¬ 
spheric  pressure;  it  has  a  sp.  gr.  0*9139  at  ll°/4°;  when 
boiled  for  2 — 3  hours  with  10  per  cent,  sulphuric  acid,  it  yields 
Otte  and  Pechmann’s  methyl  isopropyl  diketone  (Abstr.,  1889,  1137), 
the  osazone  of  which  crystallises  in  sulphur-yellow  needles  melting 
at  117°.  Methyl  isopropyl  diketone  and  o-phenylenediamine  yield 


.N.’CMe 

methylisopropylquinoxaline,  C6H4<^.^4Qjjjyj-e  >  which  crystallises  in 

plates,  melts  at  37°,  and  distils  at  264°.  Bromomesityl  oxide  and 
the  sodium  derivative  of  ethyl  malonate  react  but  slowly  with  one 
another ;  when  they  are  heated  in  alcoholic  solution  for  some  70  hours, 
a  17  per  cent,  yield  of  ethyl  mesityl-oxide-malonate  [/ 3-acetyliso-/\P - 
7?6n^6-aa-c?ma?*5oiry^6],CM2!CAc*CH(C02Et)2,  is  obtained;  this  distils 
at  141°  under  19  mm.  pressure  and  has  a  sp.  gr.  =  1*064  at  ll°/4°. 
Ethyl  a/3-diacetylpyroterebic  acid,  CMe2ICAc*CHAc*C02Et,  distils  at 
132°  under  18  mm.  pressure,  and  gives  an  indigo-blue  coloration  with 
ferric  chloride.  J.  J.  S. 


Methyl-2-heptene-4-one-6  and  the  Synthesis  of  an  Aliphatic 
Isogeranic  Acid.  By  Ferdinand  Tiemann  (Ber.y  1900,  33, 
559 — 566). — adsomethylhepteneone  (/2-methyl-AY-heptene-^-one)  has 
been  described  by  Barbier  and  Bouveault  (Abstr.,  1894,  i,  224)  and  Leser 
(Abstr.,  1898,  i,  512).  It  is  best  purified  by  conversion  into  the  sodium 
hydrosulphonate  and  after  this  treatment  boils  at  178 — 180°  (corr.), 
and  has  a  sp.  gr.  0*8443  at  17°,  and  a  refractive  index  nD  1*44275. 
It  forms  a  semicarbazone  melting  at  113°.  The  second  carbazone, 
described  by  L6ser  as  melting  at  100°,  is  probably  a  mixture  of  this 
with  some  impurity.  The  disemicarbazone,  C10H22O2H6,  melts  at  182°. 

When  oxidised  first  with  potassium  permanganate  and  then  with 
chromic  acid,  it  yields  isovaleric  acid,  so  that  the  constitution  assigned 
to  the  compound  by  Barbier  and  Bouveault  is  confirmed.  When  it  is 
treated  with  ethyl  bromoacetate  and  zinc,  ethyl hydroxydihydroisogeranate, 
CHMe2*CH2*CHICH’CMe(0H)*CH2*C02Et,  is  formed,  which  boils 
at  125 — 135°  under  20  mm.  pressure.  It  has  a  sp.  gr.  0*9385  at 
17°,  and  a  refractive  index  nD  1*45579.  When  the  free  acid  is 
distilled  in  a  vacuum,  isogeraniolene ,  CHMe2*  CH2’  OHICH*CMeICH2, 
and  isogeranic  acid,  CHMe2*  CH2*  CH!CH*  CMelCH*  C02H,  are  pro¬ 
duced.  Isogeraniolene  boils  at  140 — 142°,  and  has  a  sp.  gr.  0*7610  at 
17°  and  a  refractive  index  nD  1*45409.  Isogeranic  acid  boils  at 
151 — 154°  under  a  pressure  of  14  mm.,  and  has  a  sp.  gr.  0*959  at  17°, 
and  a  refractive  index  nD  1*49194.  On  oxidation  with  potassium 
permanganate,  followed  by  chromic  acid,  it  yields  isovaleric  acid. 

A.  H. 

Electro-synthesis  of  Diketones  and  Ketones.  By  Hans 
Hofer  (Ber.,  1900,  33,  650 — 657). — The  chief  product  of  the  electro¬ 
lysis  of  aqueous  potassium  pyruvate  is  acetic  acid,  small  quantities  of 
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diacetyl  also  being  formed  and  carbon  dioxide  evolved.  Potassium 
laevulate  gives  rise  to  aS-diacetylbutane  in  about  50  per  cent,  of  the 
theoretical  yield,  a  quantity  of  acetic  acid  being  also  produced.  From 
a  mixture  of  potassium  pyruvate  (1  mol.)  and  acetate  (3  mols.),  the 
products  obtained  are  diacetyl  and  acetone.  Potassium  pyruvate  and 
butyrate  together  yield  methyl  propyl  ketone,  which  is  also  obtained 
from  a  mixture  of  potassium  lsevulate  and  acetate.  A  small  quantity 
of  a/?-diacetylethane  is  formed  on  electrolysing  a  mixture  of  aqueous 
solutions  of  potassium  pyruvate  and  laevulate.  T.  H.  P. 

Acetylacetone.  By  Friedrich  Gach  ( Monatsh 1900, 21,  98 — 117). 
— The  following  new  metallic  salts  of  acetylacetone  were  prepared 
and  analysed  :—Ni(C5H702)2-fC2H50H;  Ni(C5H702)2  ;  Co(C5H702)3  ; 
Co(C5H702)2  ;  Co(C5H702)2  +  C2H5OH  ;  Co(C5H702)2  +  COMe2  ; 

Cr(C5Hr02)s;  Md(C6H702)3;  Zn(05H702)2  ;  Mo(C5H702)2.  All  those 
which  crystallise  free  from  the  solvent  can  be  sublimed  without 
decomposition,  and  their  vapour  densities  were  determined  by  Bleier 
and  Kohn’s  method  (this  vol.,  ii,  192).  R.  H.  P. 

Determination  of  the  Inverting  Power  of  Raw  Sugar. 

By  Leopold  Jesser  ( Chem .  Centr .,  1900,  i,  106 — 107 ;  from  Oesterr. 
Zeit .  Zuck.'Ind .  Landw .,  28,  62 6 — 628). — The  amount  of  sugar  which 
is  decomposed  when  neutral  or  alkaline  aqueous  solutions  of  raw  sugar 
are  boiled,  was  determined  by  a  method  which  depends  on  the  property 
of  invert  sugar  of  forming  acids  of  constant  acidity  when  boiled  with 
alkalis  and  then  with  excess  of  acid.  The  data  obtained  showed  that 
more  sugar  is  decomposed  in  alkaline  than  in  neutral  solutions.  Since 
the  results  may  not  only  be  affected  by  the  presence  of  organic  com¬ 
pounds  having  inverting  properties,  but  also  by  the  fact  that  titration 
does  not  necessarily  indicate  the  amount  of  alkali  contained  in  the 
product,  the  amount  of  sugar  inverted  was  determined  by  ascertaining 
its  alkalinity  before  and  after  boiling  for  two  hours.  The  difference 
gives  the  amount  of  alkali  which  is  neutralised  by  the  acids  formed 
by  boiling  the  sugar,  and  those  also  formed  from  the  invert  sugar. 
From  the  results,  the  quantity  of  invert  sugar  and  of  sucrose  which 
has  been  decomposed  can  be  calculated  (compare  Oesterr.  Zeit.  Zuck .- 
Ind.  Landw.)  27,  35).  The  results  are  tabulated  in  the  original  paper, 
and  show  that  the  amount  of  sugar  decomposed  differs  with  the  various 
samples,  and  bears  no  relation  to  the  alkalinity.  The  alkalinity  of  a 
raw  sugar  is  therefore  neither  a  criterion  of  its  purity  nor  of  the 
amount  of  alkali  present.  Generally  speaking,  the  amount  of  sugar  de¬ 
composed  in  the  case  of  the  crude  products  was  not  very  different  from 
that  obtained  in  the  case  of  pure  sucrose,  and  in  two  cases,  in  which 
the  sugars  were  distinctly  alkaline  to  phenolphthalein  and  litmus,  the 
solutions,  on  boiling,  behaved  like  neutral  solutions.  Although  the 
purified  products  showed  a  marked  alkalinity,  the  amount  of  sugar 
decomposed  was  double  that  of  the  crude  sugars  under  similar  con¬ 
ditions.  One  sample  of  crude  sugar,  however,  gave  a  result  similar  to 
those  obtained  with  purified  sugars.  The  higher  inverting  powers 
of  the  latter  must  be  due  to  the  presence,  not  only  of  inverting  sub¬ 
stances  normally  contained  in  the  sugar,  but  also  to  others  formed  in 
the  process  of  manufacture,  and  possibly  by  overheating.  E.  W.  W. 
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Is  the  Diminution  of  the  Rate  of  Inversion  caused  by  the 
Presence  of  Normal  Salts  of  Inverting  Acids,  due  to  the 
Formation  of  Esters?  By  F.  Stolle  ( Chem .  Centr.,  1900,  i,  439  ; 
from  Zeit.  Ver.  Riibenzuck-Ind .,  1899,  941 — 951). — In  the  action  of 
oxalic  acid  on  raw  sugar,  as  the  temperature  is  raised,  each  rise  of  5° 
from  5°  to  50°  causes  twice  the  quantity  of  sugar  to  be  inverted,  but 
above  50°  the  increase  becomes  less.  The  inverting  power  and 
rapidity  of  action  of  the  equivalent  weight  of  oxalic  acid  is  equal,  or 
nearly  equal,  to  that  of  the  molecular  weight  of  the  potassium  hydrogen 
oxalate.  When  a  mixture  of  equivalent  weights  of  oxalic  acid  and 
normal  potassium  oxalate  is  used,  potassium  hydrogen  oxalate  is  not 
formed,  but  probably  an  ester,  and  it  is  the  presence  of  this  compound 
which  determines  the  diminution  of  the  rapidity  of  inversion. 

E.  W.  W. 

Colouring  Matters  contained  in  “  Sugar-Colours,”  and  their 
Detection.  By  Rudolf  Schweitzer  [Chem.  Centr.,  1900,  i,  491  ; 
from  Zeit.  ges.  Brcmw .,  23,  46 — 48). — The  commercial  “  sugar-colour ” 
preparations  differ  in  their  behaviour  towards  acetic  acid  and  lead 
acetate ;  all  those  prepared  by  means  of  alkalis  give  deep  brown  pre¬ 
cipitates  which  dissolve  in  sodium  hydroxide  solution,  forming  brown 
solutions,  whilst  others  are  not  precipitated,  or  form  only  very  slight 
precipitates.  A  substance,  cdkarcimel ,  C12Hu04,  having  the  properties 
of  an  acid,  was  isolated  from  caramel,  prepared  by  heating  raw  sugar 
with  10  per  cent,  of  sodium  carbonate,  by  precipitating  the  acetic  acid 
solution  with  lead  acetate  and  removing  the  lead  from  the  precipitate. 
Jt  is  a  brown  powder,  leaves  no  ash,  is  slightly  soluble  in  dilute 
alcohol,  almost  insoluble  in  water,  insoluble  in  organic  solvents,  and 
easily  soluble  in  ammonia  or  alkalis.  Pure  sugar-co louring  materials, 
malt  extracts,  and  uncoloured  beers  do  not  contain  alkaramel,  but 
it  is  characteristic  of  all  alkaline  colouring  preparations.  It  has  been 
detected  in  some  beers.  E.  W.  W. 

Action  of  Silver  Oxide  and  of  Hydroxylamine  on  Bromo- 
amines.  By  Nic.  M.  Kijner  (J.  Russ .  Phys.  Chem.  Bog.,  1899,  31, 
872 — 901,  and  948). — y-Amino-n-heptane ,  NH2*CHPra,  obtained  by  the 
reduction  of  dipropylketoxime  with  metallic  sodium,  boils  at  140—141° 
under  745  mm.  pressure,  and  has  a  sp.  gr.  0*7671  at  20°/ 0°.  The 
hydrochloride  forms  thin,  prismatic  crystals  melting  at  247°,  and  the 
platinichloride  crystallises  in  anhydrous,  golden  leaflets.  The  amine 
combines  with  phenyl thiocarbimide,  forming  the  corresponding  thio- 
carbanilide ,  NHPh*  CS 'NH’ 07H15,  which  crystallises  in  needles  melt¬ 
ing  at  75°. 

On  brominating  the  amine  and  acting  on  the  product  with  silver 
oxide,  the  heptylhydrazine ,  N2H3*CHPra2,  is  formed;  it  boils  unde¬ 
composed  at  190 — 192°  under  the  ordinary  pressure,  and  has  a  sp.  gr. 
0*8545  at  0°/0°.  It  quickly  oxidises  in  the  air  with  evolution  of  gas, 
and  reduces  an  ammoniacal  solution  of  silver  oxide  in  the  cold.  With 
pyruvic  acid,  it  yields  the  heptylhydrazone ,  CO^’CMelNgH’C-jTI^, 
which  is  readily  soluble  in  benzene  and  in  light  petroleum,  from  which 
it  separates  in  slender  needles  melting  at  57 — 58°  ;  it  is  readily  soluble 
in  alkalis,  and  is  reprecipitated  unchanged  on  the  addition  of  acids. 
The  hydrazine  combines  with  phenyl  thiocarbimide,  yielding  the  thio- 
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carbanilide,  NHPh'CS’NH'NH’C^H^,  which  separates  from  alcohol 
in  beautiful  plates  melting  at  122°. 

By  reducing  methyl  hexyl  ketone  oxime,  or  by  the  action  of  ammo¬ 
nium  formate  on  methyl  hexyl  ketone,  /3-amino-octane  is  obtained  ;  it 
boils  at  165 — 166°  under  758  mm.  pressure,  and  has  a  sp.  gr.  0*7721 
at  20°/0°.  Jahn  gave  the  boiling  point  162*5°,  and  Konowaloff  found 
that  it  boils  at  163 — 164°  under  754  mm.  pressure,  and  has  a  sp.  gr. 
0*7745  at  20°/0°.  Along  with  the  octylamine  obtained  by  the  second 
of  the  above  methods,  there  is  found  a  small  quantity  of  dioctylamine , 
NH(C8Hl7)2,  which  boils  at  281*5°  under  739  mm.  pressure,  and  has 
the  sp.  gr.  0*7948  at  20°/0° ;  by  the  action  of  sodium  nitrite  on  its 
hydrochloride,  the  rntfroso-compound,  NO*N(C8Hl7)2,  is  obtained.  By 
the  action  of  silver  oxide  on  the  bromo-derivative  of  /3-amino-octane, 
methyl  hexyl  ketone  octylhydrazone ,  C8H16IN*NH*C8Hl7,  and  octyl- 
hydrazine ,  CH2Me* [CH^^CHMe’NH'NHg,  are  formed;  the  latter 
boils  at  210 — 215°,  oxidises  in  the  air  with  evolution  of  gas,  and, 
on  gently  warming,  reduces  an  ammoniacal  solution  of  silver  oxide. 
The  octyl  hydrazine  combines  with  phenyl  thiocarbimide,  yielding  the 
corresponding  thiocarbanilide ,  NHPh*CS*NH*NH'C8Hl7,  which  crys¬ 
tallises  from  ethyl  acetate  in  slender  needles  melting  at  116°.  With 
pyruvic  acid,  octylhydrazine  gives  the  octylhydrazone , 

C02H-  CMelN-NH'  C8Hl7, 

which  melts  at  39°. 

The  interaction  of  silver  oxide  and  l-methyl-3-bromoaminocyclo- 
hexane  yields  1  : 3-methylcyclohexenone  and  a  small  quantity  of 
1  : 3-methylcyclohexylhydrazine,  which  gives  a  thiocarbanilide , 

NHPh- CS -NH-NH-C7H13, 

crystallising  from  alcohol  in  colourless,  rhombic  plates  melting  at 
137-138°. 

Silver  oxide  reacts  with  ^-bromomenthylamine,  forming  menthane- 
menthylhydrazone,  which  melts  at  93°  and  in  benzene  solution  has 
a  specific  rotation  [a]D  -378*1°.  When  boiled  with  hydrochloric 
acid,  this  hydrazone  yields  \-menthylhydrazone , 

CHp<CH(N™^OH2>OHMe; 

2  2 

which  is  a  thick,  colourless  liquid  boiling  at  240 — 242°  under  761 
mm.  pressure  ;  it  oxidises  in  the  air  with  evolution  of  gas.  With 
phenylthiocarbimide,  it  yields  menthylhydrazylphenylthiocarbanilide , 
NHPh'CS’NH’NH*  C10H19,  melting  at  160°;  this  is  insoluble  in  al¬ 
kalis,  and  in  benzene  solution  has  the  specific  rotation  [a]D=  -49*10°. 

Concentrated  nitric  acid  oxidises  menthanementhylhydrazone  at  the 
ordinary  temperature,  yielding  a  substance ,  (C20H38ON2),  probably 
ON2(C6H9MePr)2,  which  crystallises  from  aqueous  alcohol  in  slender, 
colourless,  silky  needles,  melts  at  84 — 84*5°,  is  readily  volatile  in  a  cur¬ 
rent  of  steam,  has  the  normal  molecular  weight  in  freezing  benzene,  and 
in  benzene  solution  has  a  specific  rotation  [a]D  =  — 177°  at  22°.  When 
heated  with  hydrochloric  acid,  it  is  resolved  into  hydrazine  and  menth- 
one,  and  with  concentrated  hydriodic  acid  it  yields  menthyl  iodide  and  a 
menthylamine  salt.  Zinc  dust  in  dilute  aqueous  solution  reduces  it  to 
menthanementhylhydrazone,  which  has  a  specific  rotation  [a]D  = 
-  406°,  a  value  considerably  higher  than  that  (  -  378*1°)  of  the  original 
substance. 
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Dimenthylamine,  NH(C10H19)2,  obtained  together  with  c?-mentliyl- 
amine  when  ammonium  formate  is  heated  with  men th one,  is  a  thick 
liquid  with  a  faint  smell ;  it  boils  at  220 — 222°  under  45  mm.  pres¬ 
sure,  and  at  the  ordinary  pressure  distils  almost  unchanged  at  above 
300°.  Thehydrochloride  gives  with  potassium  nitrite  a  liq  uid  nitrosamine. 
c?-Menthylamine  boils  at  206°,  has  the  sp.  gr.  0*8589  at  20°/0°,  and 
the  specific  rotation  [a]D=  -I- 14*87°  (Wallach  gives  14*71°).  The 
action  of  silver  oxide  on  the  bromo-derivative  of  cZ-menthylamine 
yields  menthone  and  menthazine ,  N2(!C6H8MePr)2,  which  crystallises 
from  aqueous  alcohol  in  pale  yellow  needles  melting  at  50 — 52°  ;  it  is 
also  obtained  on  warming  menthone  with  hydrazine  hydrate  and 
anhydrous  barium  oxide.  On  warming  with  dilute  hydrochloric  acid, 
it  yields  hydrazine  hydrochloride.  T.  H.  P. 

Some  Halogen  Derivatives  of  Hexamethylenetetramine 
(Urotropine).  By  M.  Hcehnel  (Arch.  Pharm 1899,  237,  692 — 698). 
— The  following  crystalline  derivatives  of  hexamethylenetetramine  were 
prepared  by  mixing  the  base,  or  a  derivative  of  it,  with  the  halogen, 
&c.,  usually  in  alcoholic,  but  sometimes  in  chloroform  or  aqueous, 
solution.  The  perhaloids  tend  to  lose  the  excess  of  halogen  in  the  air. 

Perbromide,  (CH2)6N4Br4.  Methobromide  dibromide ,  (CH2)GN4,EtBr,Br2. 
Diiodide ,  (CH2)6N4I2.  Periodide,  (CH2)6N4I4,  Methiodide  diiodide , 
(CH2)6N4,MeI,I2,  Hydriodide  diiodide,  (CH2)6N4,HI,I2.  Diiodide 
mercvriodide ,  (GH2)6N4I2  +  2HgI2  ;  diiodide  mercurickloride,  (CH2)6N4I2 
+  2HgCI2.  Chi  or  iodide,  (CH2)6N4,IC1.  Chloral,  (CH2)6N4  +  CCl3-CHO 
+  2H20  (compare  German  Patent,  87933).  Bromal,  (CH2)GN4  + 
CBr3*CHO  +  2H20.  C.  P.  B. 

Polyaspartic  Acids.  By  Hugo  Schiff  (Gazzetta,  1900,  30, 
i,  8 — 25  ;  and  Annalen,  1900,  310,  301 — 305.  Compare  Abstr., 
1899,  i,  195  and  674). — [With  Giulio  Marzichi.] — When  octo- 

aspartide  is  heated  with  ammonia  in  ethereal  solution  in  sealed  tubes 
at  100°,  octoaspartotetramide ,  C32H26017N8  +  OfH,  is  obtained  as  a 
yellowish  powder;  heated  at  120°  or  placed  in  a  vacuum  over 

sulphuric  acid,  it  loses  ammonia  and  yields  the  triamide.  The 

latter  neutralises  rather  more  than  2  mols.  of  potash  and  gives 
two  copper  compounds,  having  the  composition  032H41022NuCu2  and 
^32-^-35^27 -^n^u5  respectively. 

Tetra-aspartide  loses  all  its  water  at  120 — 130°,  and  at  a  higher 
temperature  yields  diaspartidodiaspartic  acid,  C16H18011N4,  which 

absorbs  ammonia  with  development  of  heat,  forming  a  tetrammonium 
salt,  C16H18011N4  +  4NHg,  and  this,  when  placed  in  a  vacuum  over 
sulphuric  acid  and  finally  heated  at  120°,  gives  the  diammonium  salt, 
C16H18OnN4-f  2NHS.  The  latter  is  soluble  in  water,  giving  a  neutral 
solution,  from  which  it  is  precipitated  by  the  addition  of  acetic  acid  ; 
on  heating  the  solution  for  some  time,  it  becomes  acid,  and  on  then 
evaporating  in  a  vacuum  it  deposits  an  almost  colourless,  glassy,  and 
slightly  hygroscopic  compound  of  the  composition  C16H22012N4  +  2NH3, 
which  dissolves  in  water,  and  is  not  precipitated  by  acetic  acid. 

On  heating  ammonium  tetra-aspartate  at  200 — 210°,  it  loses  all  its 
ammonia  and  is  converted  into  oetoaspartide. 
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[With  Mario  Betti.] — Diisoamylamineoctoaspartide ,  C32H2601(7N8 + 
2C5H13N,  has  a  yellowish  colour,  and  is  insoluble  in  all  solvents. 
Hexai8oamylamineoctocispartide ,  C32H26Ol7N8  +  6C5H13N,  is  a  yellowish 
substance  which  partially  dissolves  in  concentrated  potassium  hydroxide 
solution,  giving  an  odour  of  isoamylamine ;  after  standing  for  some 
time,  this  solution  gives  the  biuret  reaction.  It  is  slightly  soluble  in 
ammonia  and  partially  so  in  dilute  acetic  acid.  Heptaisoamylamine- 
octoaspartide,  C32H26Ol7N8  +  7C5H13N,  has  an  almost  white,  crystalline 
appearance,  and  with  potash  gives  an  odour  of  isoamylamine,  and, 
after  a  time,  the  biuret  reaction  ;  it  is  insoluble  in  the  ordinary 
solvents  and  partially  melts  at  about  220°. 

Tetrabenzylamineoctoaspartide ,  C32H26Ol7N8  +  4C7H9N,  is  a  yellow  sub¬ 
stance  which  does  not  melt ;  it  is  fairly  soluble  in  cold  potash  solution 
or  hot  ammonia  solution,  and  gives  the  biuret  reaction.  Octobenzyl- 
amineoctocispartide  has  a  yellow  colour  and  dissolves  slightly  in  potash, 
the  solution  giving  a  faint  biuret  reaction ;  it  is  almost  insoluble  in 
alcohol  or  dilute  acids ;  fusion  commences  at  205°,  but  is  never 
complete. 

Tetra-m-tolylenediamineoctoaspartidej  C32H26017N8  +  4C7H10N2,  is  a 
brownish-yellow,  amorphous  substance  slightly  soluble  in  acetic  acid 
or  potash,  the  colour  of  the  solution  not  allowing  the  biuret  reaction 
to  be  detected  ;  when  the  solution  is  warmed  with  potash,  ammonia  is 
evolved,  and  when  treated  with  furfuraldehyde  and  acetic  acid,  an 
orange-red  coloration  is  produced,  indicating  the  presence  of  free  aro¬ 
matic  amino-groups  ;  it  softens  at  250°,  and,  at  higher  temperatures, 
decomposes.  It  yields  two  copper  compounds  ;  the  first,  having  the 
composition  C60H72O23N16Cu3,  is  a  greyish-green  substance,  and  the 
other,  C60H70O21N16Cu2,  has  a  green  colour  and  darkens  and  decom¬ 
poses  at  above  200°. 

Dibenzidineoctoaspartide ,  C32H26Ol7N8  +  2C12H12N2,  is  resinified  by 
acids  or  potash,  dissolves  slightly  in  ammonia  solution,  and  gives  the 
biuret  reaction.  Tribenzidineoctoaspartide  gives  the  biuret  reaction, 
and  answers  to  the  test  for  free  aromatic  amino-groups  ;  it  is  slightly 
soluble  in  ammonia  or  dilute  potash  solution,  but  insoluble  in  boiling 
concentrated  hydrochloric  acid,  and  at  high  temperatures  decomposes 
without  melting.  It  forms  a  yellowish-green  copper  salt  of  the  compo¬ 
sition  C68H80O31N14Cu5.  Pentabenzidineoctoaspartide  does  not  melt, 
and  is  insoluble  in  potash  or  hydrochloric  acid.  By  treating  the  tri¬ 
benzidine  derivative  with  a  further  quantity  of  benzidine,  a  compound 
of  the  composition  C32H26Ol7N8  + 5C12H12N2  ~  4NH3  is  obtained. 

With  /3-naphtbylamine,  octoaspavtide  gives  tetranaphthyloctonaphthyl - 
amineoctoaspartide ,  C32H26Ol7N8  +  12C10H9N  —  4NH3,  which  is  obtained 
in  yellowish  flocks  by  pouring  its  alcoholic  solution  into  a  large  volume 
of  very  dilute  hydrochloric  acid  ;  it  melts  sharply  at  165 — 166°  and  is 
soluble  in  potash,  but  does  not  give  the  biuret  reaction.  T.  H.  P. 

Preparation  of  Carbamide  from  Guanidine.  By  Hugo 
Flemming  ( Chem .  Zeit.,  1900,  24,  56). — Carbamide  may  be  readily 
obtained  in  a  pure  state  by  the  action  of  barium  hydroxide  on  the 
boiling  aqueous  solution  of  a  guanidine  salt,  as  first  suggested  by 
Baumann  (Ber.f  1873,  6,  1376).  E.  G. 
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Pentabromobenzene.  By  Paul  Jacobson  and  Arthur  Loeb 
(Ber.,  1900,  33,  702 — 706). — Pentabromoaniline  sinters  at  254°,  melts 
at  256 — 257°  (261 — 262°,  corr.),  not  at  225°,  as  stated  by  Hantzsch  and 
Smythe  (Ber.,  1900,  33,  505),  and  by  elimination  of  the  amino-group 
yields  pentabromobenzene,  which  melts  at  159  — 160°  (Hantzsch  and 
Smythe,  158°).  Neither  Kekule  ( Annalen ,  1866,  137,  171),  B'assmann 
( Annalen ,  1878,  191,  208),  nor  Diehl  ( Ber .,  1878,  11,  191),  who  have 
described  pentabromobenzene  as  melting  above  240°,  were  dealing  with 
the  true  substance;  that  obtained  by  the  authors  on  nitration  yields 
pentabromonitrobenzene,  which  crystallises  from  alcohol  in  white  needles 
melting  at  234 — 235°  (corr.)  (Jackson  and  Bancroft,  Abstr.,  1890,  982, 
describe  “  pentabromonitrobenzene”  as  melting  at  248°),  and  on  reduc¬ 
tion  with  iron  and  acetic  acid  yields  pentabromoaniline.  Two  of  the 
bromine  atoms  of  pentabromobenzene  are  removed  on  warming  with 
alcoholic  sodium  ethoxide.  W.  A.  D. 

Oxidation  of  Aromatic  Iodides.  By  Eugen  Bamberger  and 
Adolf  Hill  (Ber.,  1900,  33,  533 — 536). — Caro’s  reagent  (Zeit.  angew. 
Chem.,  1898,  845)  oxidises  aliphatic  amines  of  the  type  R*CH2*NH2 
to  the  corresponding  oximes,  R’CHIN'OH,  /3-alkylhydroxylamines 
probably  being  formed  initially  ;  methylamine  yields  formoxime  and 
benzylamine  syn-  and  aw^-benzaldoximes.  Details  of  this  work  will  be 
published  later. 

The  same  reagent  oxidises  aromatic  iodides,  C6H4R*I,  to  the  corre¬ 
sponding  iodoxy-compounds,  C6H4R*I02;  in  the  present  paper,  the 
oxidation  of  iodobenzene,  and  o ra~,  and  j»-iodotoluene  is  dealt  with. 
m-Iodoxy toluene,  C7H702I,  the  only  new  compound  described,  crystal¬ 
lises  in  white,  lustrous  needles,  explodes  between  214°  and  221°,  and 
is  converted  by  hydrogen  peroxide  into  ra-iodotoluene  (compare 
Willgerodt,  Abstr.,  1893,  i,  505).  W.  A.  D. 

Gradual  Electrolytic  Reduction  of  Nitrobenzene  with 
Limited  Cathode  Potential.  By  Fritz  Haber  (Zeit.  Elektro - 
chem.,  1898,  4,  506 — 513). — Besides  current  strength,  duration  of 
current,  and  nature  of  the  electrodes,  the  fall  of  potential  at  the 
electrodes  is  an  important  factor  in  electrolytic  oxidation  and  reduc¬ 
tion  processes.  A  platinum  electrode  in  an  alkaline  alcoholic  solution 
of  nitrobenzene  shows  the  potential  difference  —  072  volt ;  with  cathode 
polarisation,  this  falls  to  the  value  -  1  *29  volts,  when  hydrogen  is 
liberated.  By  regulating  the  potential  difference  between  these 
values,  various  grades  of  reducing  energy  are  available. 

With  a  potential  greater  than  -  0*93  volt,  the  chief  reduction  pro¬ 
duct  of  nitrobenzene  is  azoxybenzene,  accompanied  by  small  quantities 
of  azobenzene,  hydrazobenzene,  and  aniline.  Special  experiments 
showed  that  hydrazobenzene  in  alkaline  alcoholic  solution  is  further 
reduced  only  with  great  difficulty,  and  the  author  accordingly  regards 
the  direct  line  of  reduction  as  being  C6H5'N02  — ►  C6H5*NO  — ► 
C6H6*NH’OH  — ►  C6H5*NH2,  the  nitrosobenzene  and  t he  phenylhydroxyl- 
amine  reacting  to  form  azoxybenzene.  The  presence  of  nitrosobenzene 
was  confirmed  :  that  it  cannot  be  isolated  in  quantity  is  due  to  the 
fact  that  the  potential  difference  between  platinum  and  an  alkaline 
alcoholic  solution  of  nitrosobenzene  is  only  —  0*48  volt.  The  hydrazo- 
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benzene  obtained  appears  to  be  the  reduction  product  of  the  secondarily 
formed  azoxybenzene. 

The  reduction  of  nitrobenzene  in  acid  alcoholic  solution  leads  to  the 
products  azoxybenzene,  benzidine,  aniline,  p-aminophenol,  and  phenet- 
idine ;  the  presence  of  the  two  latter  compounds  points  to  an  inter¬ 
mediate  formation  of  phenylhydroxylamine,  which  by  mere  standing 
in  acid  alcoholic  solution  yields  phenetidine.  The  benzidine  is  formed 
as  the  reduction  product,  not  of  the  phenylhydroxylamine,  but  of  the 
azoxybenzene ;  the  formation  of  this  compound  from  nitrosobenzene 
and  phenylhydroxylamine  takes  place  in  acid  alcoholic  solution  with 
much  less  rapidity  than  in  alkaline  alcoholic  solution. 

The  nature  of  the  whole  process  depends  on  the  energy  of  reduction 
as  determined  by  the  cathode  potential,  and  on  the  velocity  of  the 
secondary  chemical  reactions  involved.  J.  C.  P. 

Electrolytic  Reduction  of  Nitrobenzene.  By  Fritz  Haber 
and  Carl  Schmidt  (Zeit  physikcil.  Chem .,  1900,  32,  271 — 287). — The 
results  obtained  by  Haber  (see  previous  abstract)  are  confirmed  and 
supplemented. 

Phenylhydroxylamine  cannot  be  obtained  from  caustic  alkali  solutions, 
owing  to  its  instability  in  that  medium,  but  it  is  readily  isolated  by 
the  electrolytic  reduction  of  nitrobenzene  in  ammoniacal  alcoholic  solu¬ 
tion.  The  azobenzene  previously  detected  in  the  reduction  of  nitro¬ 
benzene  in  alkaline  alcoholic  solution  is  not  due  to  the  reduction  of 
the  azoxybenzene,  but  is  formed  by  the  action  of  nitrobenzene  on 
hydrazobenzene. 

The  authors  also  discuss  Moller’s  observation  (Abstr.,  1900,  i,  27), 
that  phenylcarbylamine  is  produced  in  the  electrolysis  of  alkaline 
alcoholic  solutions  of  nitrobenzene,  and  point  to  the  possibility  of  its 
being  formed  from  the  products  at  the  cathode.  J.  C.  P. 

Benzenesulphonamides  of  Primary  Bases,  and  the  Use  of 
Hinsberg’s  Reaction  for  Determination  of  Structure.  By 
Paul  Duden  (Ber.,  1900,  33,  477 — 481 ). — Whilst  benzenesulphon- 
ethylamide  is  dissolved  to  the  extent  of  82  per  cent,  by  one  equivalent 
of  W  sodium  hydroxide,  and  to  the  extent  of  94  per  cent,  by  3  mols., 
benzenesulphonheptylamide  and  benzenesulphoncamphylamide  are  not 
acted  on  by  alkalis,  except  in  concentrated  solutions,  when  they  are 
converted  into  the  slightly  soluble  sodium,  salts  ;  almost  the  whole  of 
the  latter  amides  can,  however,  be  recovered  by  extracting  the  alkaline 
solution  with  ether,  and  these  amides  are  therefore  practically  neutral 
substances  when  compared  with  the  benzenesulphonamides  from 
methylamine,  aniline,  <fcc. ;  it  is  suggested  that  perhaps  they  are 
‘pseudo-acids/  C6H5* S02*NHR,  which  are  converted  into  true  acids, 
06H5'S0(0H),NR,  by  strong  alkali.  The  author  concludes  that 
Hinsberg’s  reaction  cannot  be  trusted  in  determining  the  constitution 
of  bases.  T.  M.  L. 

1-Naphthyliodochloride,  1-Iodosonaphthalene,  4  :  4'-Diiodo- 
1  : l'-dinaphthyl,  1-Naphthylphenyliodonium  Hydroxide  and 
Derivatives  thereof.  By  Conrad  Willgerodt  and  Peter  Schlosser 
(Ber.,  1900,  33,  692 — 702). — 1-Naphthyliodochloride  (Abstr.,  1894, 
i,  295),  C10H7IC12,  prepared  by  passing  chlorine  into  a  well-cooled 
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solution  of  1-iodonaphthalene  in  glacial  acetic  acid  or  ether,  or  by 
dissolving  1-iodosonaphthalene  in  dilute  hydrochloric  acid,  separates 
in  long,  well-formed  needles,  and  rapidly  decomposes ;  the  products 
obtained  by  the  first  method  are  the  more  unstable,  decomposing  at 
34°  or  49°  respectively,  according  to  the  solvent  used  in  the  preparation, 
whilst  that  obtained  from  1-iodosonaphthalene  decomposes  at  56°,  or 
after  being  kept  for  about  20  hours.  In  chloroform  solution,  the 
decomposition  yields  iodine,  1-chloronaphthalene  tetrachloride,  and 
1  : 4 -chloroiodonaphthalene  ;  the  latter  is  a  pale  yellow  oil  which  boils 
above  300°,  is  more  stable  than  1-iodonaphthalene,  and  with  chlorine 
yields  an  unstable  iodochloride  convertible  by  sodium  hydroxide  into  a 
moderately  stable  iodoso-compound. 

1-Iodosonaphthalene  (loc.  cit.),  when  dissolved  in  glacial  acetic  acid, 
yields  the  acetate ,  C10H7‘I(OAc)2,  which  separates  in  short,  white 
needles  and  decomposes  at  192°  (corr.). 

The  basic  nitrate ,  C10H7’I(OH)N 03,  prepared  from  1-iodosonaphthalene 
and  dilute  nitric  acid,  is  decomposed  by  all  solvents  except  chloro¬ 
form  ;  from  the  latter,  it  separates  in  slender,  yellow  needles  which 
decompose  at  94°.  The  basic  sulphate ,  (C10H7I*OH)2SO4,  is  unstable, 
decomposing  explosively.  1-Iodosonaphthalene  in  contact  with  water 
at  the  ordinary  temperature  or  with  steam  yields  1-iodonaphthalene, 
iodic  acid,  and  probably  a  hydrocarbon(?  a  dinaphthyl).  Neither  1-iodoxy- 
naphthalene  nor  1  : 1-dinaphthyliodonium  iodide  could  be  prepared. 

When  the  foregoing  basic  sulphate  is  heated  with  either  glacial 
acetic  acid  or  chloroform  at  37°,  vigorous  action  occurs  and  4  :  M-diiodo- 
1  :  Y -dinaphthyl  is  formed  ;  this  crystallises  in  lustrous  prisms,  melts 
at  238 ‘6°  (corr.),  and  on  reduction  with  sodium  amalgam  in  absolute 
alcohol  yields  aa-dinaphthyl  (m.  p.  160*5°  corr.).  When  1-iodoso¬ 
naphthalene  is  dissolved  in  well-cooled  concentrated  sulphuric  acid, 
practically  none  of  the  expected  iodonium  compound  is  formed,  the 
principal  product  being  4  :  4'-diiodo~l  :  T-dinaphthyl ;  phosphoric 
oxide  acts  similarly.  The  iodo-iodochloride,  C20H12I*IC12,  prepared  from 
4  : 4'-diiodo-l  :  T-dinaphthyl  by  the  action  of  chlorine,  is  a  yellow, 
amorphous  powder  which  does  not  decompose  at  a  definite  tempera¬ 
ture ;  the  compound  (C10H6*  IC12)2  crystallises  from  chloroform  in 
beautiful,  long  needles  and  decomposes  at  124°. 

Phenyl-a-naphthyliodonium  hydroxide ,  Cl0H7*IPh*OH,  cannot  be  pre¬ 
pared  by  Victor  Meyer’s  method  from  1-iodosonaphthalene,  iodoxybenz- 
ene  and  moist  silver  oxide,  but  is  obtained  from  its  chloride  ;  it  exists 
only  in  aqueous  solution,  to  which  it  imparts  strongly  alkaline  pro¬ 
perties.  The  chloride ,  C10H7*IPh*Cl,  crystallises  from  water  in 
slender,  white  needles,  and  melts  at  168°;  the  corresponding  bromide 
is  similar  and  melts  at  179°,  whilst  the  iodide  is  very  sparingly 
soluble  in  water,  and  forms  slender,  yellow  needles  which  explode 
at  176°.  The  crystalline  nitrate ,  Cl0H7'IPh*NO3,  decomposes  at 
187 — 188°;  the  platinichloride}  at  145 — 150°;  whilst  the  mercuri - 
chloride  melts  at  145°.  W.  A.  D. 

Synthesis  of  Homologues  of  Diphenylmethane  by  Oxida¬ 
tion  of  Toluene  and  its  Homologues.  By  Max  Weiler  ( Ber ., 
1900,  33,  464 — 471).-— On  oxidising  toluene  with  manganese  dioxide 
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and  a  mixture  of  sulphuric  and  acetic  acids,  a  mixture  of  products 
results.  The  fraction  boiling  from  130 — 270°  contains  a  little  benz- 
aldehyde,  but  consists  chiefly  of  benzyl  acetate.  The  fraction  boiling  at 
270 — 300°,  when  oxidised  with  chromyl  chloride,  gives  a  little 
anthracene,  indicating  the  presence  of  dihydroanthracene  in  the 
original  oil,  but  chiefly  a  ketonic  mixture  of  phenyl  jo-tolyl  ketone,  with 
an  oil  which  is  shown  to  contain  a  considerable  amount  of  phenyl  o- 
tolyl  ketone,  since  it  gives  anthraquinone  when  oxidised  with  lead 
oxide  ;  dibenzyl  is  not  present  in  the  original  oil,  since  this  would 
have  been  isolated  from  the  oxidation  product  as  dibenzyl,  stilbene, 
or  benzaldehyde.  On  oxidation  with  potassium  permanganate,  the 
same  fraction  gives  benzoic,  terephthalic,  o-phthalic,  and  p-  and 
o-benzoyl  benzoic  acids,  but  not  jt?p-diphenyldicar  boxy  lie  acid,  showing 
that  jt^ditolyl  is  not  present  in  the  original  oil. 

Oxidation  of  mesitylene  with  manganese  dioxide  and  sulphuric  acid 
(62  per  cent.)  gave  s-dimethylbenzaldehyde  (about  31  per  cent,  of  the 
theoretical  amount),  mesitylenic  acid  (3  per  cent.),  a  hydrocarbon 
melting  at  132 — 133°  (0*9  per  cent.),pentamethyldiphenylmethane(ll  '5 
per  cent.),  and  higher  hydrocarbons.  With  manganese  dioxide,  sulph¬ 
uric  and  acetic  acids,  there  were  produced  traces  of  s-dimethylbenz- 
aldehyde,  pentamethyl  diphenyl  methane  (13*6  per  cent,  of  theoretical), 
the  hydrocarbon  melting  at  132 — 133°,  and  higher  hydrocarbons,  but 
no  s-dimethylbenzyl  alcohol.  The  hydrocarbon,  melting  at  132 — 133°, 
crystallises  in  square  plates  or  in  four-sided  prisms,  boils  undecomposed 
at  350°,  does  not  combine  with  picric  acid,  is  not  attacked  by  ferric 
chloride,  but  is  oxidised  completely  by  chromic  acid,  and  does  not  give 
fluorescent  solutions ;  it  is  probably  1:3:5:  7-tetramethyldihydro- 
anthracene,  corresponding  with  the  dihydroanthracene  formed  in  the 
oxidation  of  toluene.  T.  M.  L. 

New  Aromatic  Hydrocarbon,  C24H18,  from  Mineral  Oil.  By 
Josef  Klaudy  and  Isidor  Fink  (. Monatsh .,  1900,  21  118 — 136). — The 
authors  have  isolated  a  new  aromatic  hydrocarbon,  C24H18,  which  they 
name  crackene,  from  the  so-called  red  pitch,  which  is  obtained  as  a 
sticky  sublimate  when  the  distillation  of  Saxon  lignite  tar  is  conducted 
at  a  high  temperature.  After  some  months,  this  sublimate  becomes 
hard,  and  by  crystallisation  from  benzene  or  ethyl  acetate,  yielded  the 
hydrocarbon  in  the  form  of  yellow  leaflets  with  a  green  fluorescence ; 
it  melts  at  308°,  can  be  sublimed,  and  boils  with  decomposition  at 
about  500°. 

Dibromocrackene ,  C24H16Br2,  obtained  by  the  action  of  bromine 
dissolved  in  chloroform  on  crackene,  forms  small,  dark  yellow  leaflets 
melting  at  141°.  Chromic  acid  oxidises  the  hydrocarbon  to  crackene - 
quinone,  which  forms  dark  red,  microscopic  crystals  melting  at  208°, 
and  is  probably  an  o-diketone.  Dinitrocrackene  is  a  dark  red  powder, 
and  tetranitrocrackene  a  bright  yellow  powder,  which  melts  and  explodes 
below  100c. 

Dihydroxy  crackene,  C24H1U(0H)2,  formed  by  the  action  of  aqueous 
sodium  hydroxide  on  dinitrocrackene,  is  a  brown,  amorphous  mass. 
The  constitution  of  crackene  has  not  yet  been  determined ;  it  is 
probably  identical  with  the  hydrocarbon,  (C4H3)«£,  obtained  by  Divers 
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and  Nakamura  from  Japanese  petroleum  (Trans.,  1885,  924),  and 
with  Schmidt  and  Schultz’s  benzerythrene  (Abstr.,  1878,  323  ;  1881, 
435)  E,.  H.  P. 

Double  Halogen  Salts  of  Antimony  with  Aniline  and  the 
Toluidines.  By  Howard  H.  Higbee  (Amer.  Chem .  J.}  1900,  23, 
150 — 173). — Trianiline  an£i??mm0cAfori<ie,(NH2Ph)3,3HCl,SbCl3  +  H20, 
forms  thick,  colourless,  monoclinic  prisms,  which,  on  exposure  to  the 
air,  become  opaque,  and  of  a  greenish  colour  ;  on  gently  heating,  it 
decomposes,  with  loss  of  hydrogen  chloride.  Aniline  ant imoniochloride, 
NH2Ph,HCl,SbCl3  +  H20,  forms  long,  thin,  colourless  plates.  The 
corresponding  bromides  could  not  be  obtained ;  dianiline  antimonio - 
bromide ,  (NH2Ph)2,2HBr,SbBr3,  forms  canary-yellow,  lath-shaped, 
orthorhombic  crystals,  which  are  stable  in  the  air  ;  telraniline  anti- 
momo6romzc?e,(NH2Ph)4,4HBr,SbBr3  +  H20,  forms  transparent,  tabular, 
light  yellow,  orthorhombic  crystals  with  a  perfect  cleavage,  which,  on 
keeping,  become  opaque.  Of  the  aniline  antimonioiodides  (1), 
NH2Ph,HI,SbI3,  crystallises  in  stable,  minute,  scarlet  octahedra  ;  (2), 
(NH2Ph)3,3HI,(SbI3)2,  forms  slender,  carmine  needles,  whilst  (3), 
(NH2Ph)4.4HI,SbI3,  separates  in  golden-yellow  plates,  which,  on 
draining,  become  orange-red. 

From  o-toluidine  only  one  chloride ,  (C7H7*NH2)2,2HCl,SbCl3,  can  be 
obtained  ;  the  bromide ,  (C7H7*NH2)3,3HBr,SbBr8,  forms  light  yellow, 
stunted  prisms.  Of  the  iodides ,  (1),  C7H7’NH2,HI,SbI3,  crystallises  in 
short,  brick-red  needles;  (2),  (C7H7*NH2)3,3HI(SbI3)2,  forms  irregular, 
bronze-coloured  leaflets. 

m  -Toluidine  Salts. —Chlorides :  (1),(C7H7*NH2)3, 3HCl,SbCl8,  crystallises 
in  thin,  colourless,  orthorhombic  tables;  (2),  (C7H7’NH2)2,2HCl,SbCl3  + 
H20,  forms  colourless,  granular  crystals.  The  bromide , 

(07H7-NH2)2,2HBr,SbBr3, 

forms  long,  pale  yellow,  silky  needles  ;  the  iodide , 

.  (CjHr-NH2)3)3HI(Sbl3)2) 
lustrous,  brick-red  prisms. 

p- Toluidine  Salts. — Chlorides  :  (1),  (C7H7,NH2)2,2HCl,SbC]3  +  |H20, 
forms  long,  colourless,  silky  needles;  (2),  (C7H7*NH2)3,3HCl,SbCI3  + 
H(>0,  colourless,  granular  crystals.  Bromides  :  (L), 

(C7H7-NH2)2,2HBr,SbBr3, 

anhydrous,  and  also  with  1H20  ;  (2),  (C7H7*NH2)3,3HBr,SbBr3 ;  (3), 
(C7H7*NH2)4,4HBr,SbBr3.  In  dry  air,  these  compounds  are  canary- 
yellow,  but  when  exposed  to  a  damp  atmosphere  they  become  snow- 
white.  The  iodide ,  C7H7*NH2,HI,SbI3,  forms  light  orange,  blunt, 
prismatic  crystals,  and  darker  orange-coloured  needles.  W.  A.  D. 

Action  of  Formaldehyde  on  Anilides.  By  Carl  Goldschmidt 
(Chem.  Zeit .,  1900,  24,  97). — When  formanilide  is  dissolved  in  form¬ 
aldehyde  solution  (40  per  cent.)  and  water  added,  an  unstable  oil  is 
precipitated  which  yields  a  sodium  salt ;  but  if  the  solution  is  left  for 
24  hours  in  the  presence  of  hydrochloric  or  sulphuric  acid,  and  then 
treated  with  sodium  hydroxide,  a  white,  amorphous  base,  anhydro- 
'p-formaminobenzyl  alcohol ,  G16H1402N2,  separates,  which  is  easily 
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soluble  in  chloroform,  yields  salts,  and  combines  with  benzoyl 
chloride. 

Formyl-o-anisidine  yields  a  similar  compound.  E.  G. 

i/^Carbamides.  By  Ernst  Menne  (Her.,  1900,  33,  657 — 665. 
Compare  Gabriel,  Abstr.,  1889,  848,  &c.). — When  a  benzene  solution 
of  bromoethylamine,  prepared  by  shaking  the  hydrobromide  with  33 
per  cent,  potassium  hydroxide  solution,  is  mixed  with  phenylcarbimide, 
phenylbromoethylcarbamide ,  NHPh*  CO*NH*  CH2*  CH2Br,  melting  at 
106 — 107°,  is  formed;  when  this  is  boiled  with  water,  it  is  trans¬ 
formed  into  the  hydrobromide  of  W-phenylethylene-i^-carbamide, 
J3*CH2 

(Gabriel,  Abstr.,  1896,  i,  121),  the  picrate  of  which 

melts  and  decomposes  at  175°.  When  phenylthiocarbimide  is  used 
instead  of  phenylcarbimide,  the  hydrobromide  of  the  phenylethylene- 
i^-thiocarbamide  is  obtained  at  once,  no  intermediate  product  being 
formed ;  at  the  same  time,  a  compound  of  the  i^-thiocarbamide  with 


g _ OTT 

phenylthiocarbimide,  NHPh*  CS’NPh*  C<^  1  2 


N-CH/  meltinS  at  113° 


is 


formed.  The  picrate ,  aurichloride ,  and  platinichlovide  of  the  t//-thio- 
carbamide  melt  at  198 — 202°,  140 — 142°,  and  199 — 202°  respectively  ; 
by  treating  it  with  methyl  iodide,  the  liydriodide  of  phenylmethyl - 
ethylene-\f/-thiocarbamide,  melting  at  165°,  is  obtained  ;  the  correspond¬ 
ing  base  was  only  obtained  as  an  oil. 

By  mixing  aromatic  bases,  NH2R,  with  allylcarbimide  in  benzene 
solution,  allylcarbamides,  NHR*  CO*  NH*  CH2*  CH!CH2,  are  obtained  ; 
when  these  are  heated  at  100°  with  fuming  hydrochloric  acid,  /3-chloro- 
pyi'opylcarbamidea ,  NHB*  CO*NH’  CH2*  CHMeCl,  are  formed,  and,  with 

,0*CHMe 


alkalis,  can  be  converted  into  i/r-carbamides,  NHR*  •  The 

compounds  obtained  and  analysed  are  enumerated  below,  with  their 
melting  points  :  phenylallylcarbamide ,  1 15*5° ;  phenyl- fi-ehlw'opropylcarb- 
amide,\2\° ;  N-phenylpropylene-ty- carbamide,  1 32° ,  picrate,  166 — 168°, 
aurichloride ,  168°,  platinichloride  [R  =  Ph].  Starting  with  methylanil- 
ine  instead  of  aniline,  phenylmethylpropylene-xp- carbamide  is  obtained  as 
an  oil,  picrate ,  156 — 157°.  o-Tolylallylca/rbamide ,  152°  ;  o -tolyl-fi-chloro- 
pi'opyl  carbamide,  95 — 97°;  o-tolylp'opylene-\\t-carbamide,  80°,  picrate , 
168 — 170°,  aurichloride,  140 — 142°  [R  —  C6H4Me  (o)],  m -Tolylallyl- 
carbamide ,  115°;  m -tolyl-fi-chloropropylcarbamide  \  m-tolylpropylene- 
xp- carbamide,  86 — 87°,  picrate ,  aurichloride ,  115°,  platinichloride ,  157° 
[R  =  C6H4Me  (m)].  p -Tolylallylcarbamide,  139°;  p -tolyl-fi-chloropropyl- 
carbamide ,  138°;  'p-tolylpropylene-xp-carbamide ,  118°,  picrate,  184°, 
aurichloride ,  167 — 1 6  8°,  platinichloride ,  1 85°  [R  =  C6H4Me(£>)] .  2L-m-Xyl- 
allylcarbamide,  1 65° ;  2i-m.-xylyl-fi-chloropropylcarbamide ;  a-m-xylylpropyl- 
ene-{j/-carbamide,  86 — 88°,  picrate ,  172 — 174°,  aurichloride, platinichloride, 
[R  =  C6H3Me2  (2  :  4)].  o -Anieylallyl  carbamide,  112°;  o-anisyl-fi-chloro- 
propylcarbamide,  103°;  o-anisylpropylene-x/z-carbamide,  87 — 88°,  auri¬ 
chloride,  129°,  platinichloride,  160 — 161°  [R  =  C6H4*OMe  (o)].  m -Phene- 
tylallylcarbamide,  154°;  m  -phenetyl-fi-chloropropylcarbamide,  116°; 
m -phenetylpropylene-\\i- carbamide,  112 — 113°,  picrate,  166 — 168°,  auri¬ 
chloride,  150°,  platinichloride,  180°  [R  =  C6H4*OEt  (m)].  C.  F.  B. 
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Action  of  Phenylcarbimide  on  Ethyl  /3-Aminocrotonate. 
By  Robert  Behrend  and  Ferd.  C.  Meyer  ( Ber .,  1900,  33,  621 — 624). 
— Two  compounds  are  formed  by  the  action  of  phenylcarbimide  on 
ethyl  /?-aminocrotonate. 

1.  Ethyl  fi-phenyluraminocrotonate ,  NHPlrCO*NH*CMe!CH*C02Et, 
which  is  readily  soluble  in  ether,  but  crystallises  from  light  petroleum 
in  broad,  glistening  needles  melting  at  98 — 99°.  Its  constitution 
follows  from  the  fact  that,  on  hydrolysis  with  alcoholic  potash,  it  yields 
phenylmethylu  racil. 

2.  An  isomeric  compound,  NH!CMe*CH(00*NHPh),C02Et,  which 
is  almost  insoluble  in  ether  ;  it  crystallises  from  boiling  alcohol  in 
needles  melting  at  125 — 126°;  on  hydrolysis  with  alcoholic  potash,  it 
yields  ammonia,  carbon  dioxide,  aniline,  and  a  compound  melting  at 
83 — 84°,  probably  acetoacetanilide,  and  on  treatment  with  con¬ 
centrated  sulphuric  acid  it  yields  ethyl  acetylmalanilate  (Abstr. , 
1896,  i,  593). 

Phenylthiocarbimide  and  ethyl  /3-aminocrotonate  yield  a  thick  oil, 
together  with  crystals  of  ethyl  thiouraminocrotonate ,  melting  at  135°, 
which  on  hydrolysis  yields  phenylthiomethyluracil,  melting  at  255°. 
Methylthiocarbimide  gives  a  product  melting  at  146 — 147°. 

In  a  note  Behrend  states  that  the  two  dimethyluracils  (this  vol., 
i,  120)  are  structurally  isomeric,  although  they  yield  the  same  oxaluric 
acid,  and  he  now  agrees  with  Fischer’s  conclusion  that  8-methyluric 
acid  is  4-methyluric  acid,  not  6-methyluric  as  he  formerly  held 
(Behrend  and  Dietrich,  this  vol.,  i,  120).  J.  J.  S. 


Vinylideneoxanilide  and  its  Homologues.  By  Hans  von 
Peciimann  and  Otto  Ansel  ( Ber .,  1900,  33,  613 — 621.  Compare 

COjSTPIl 

Abstr.,  1897,  i,  135,  187). — The  constitution,  CO-  ,]^ph'^-'*^®2’  aS_ 


signed  to  vinylideneoxanilide  is  supported  by  the  fact  that  only  those 
fatty  acids  which  contain  at  least  one  hydrogen  atom  attached  to  the 
a-carbon  atom  are  capable  of  yielding  similar  derivatives  with  oxanil- 
ide.  Yinylideneoxanilide  is  capable  of  undergoing  two  separate  de¬ 
compositions — an  anilide  decomposition  into  acetic  acid  and  oxanilide 
or  oxanilic  acid  and  aniline,  and  an  amidine  decomposition  into 
oxalic  acid  and  vinylidenediphenyldiamine,  which  then  becomes  trans¬ 
formed  into  ethenyldiphenylamidine.  The  former  hydrolysis  is  most 
readily  brought  about  by  the  aid  of  alcoholic  solutions  of  acids,  or  by 
ammonia  and  aniline  ;  the  latter  hydrolysis  by  alcoholic  potassium 
hydroxide,  but  the  two  may  occur  simultaneously.  Yinylidene¬ 
oxanilide  is  formed  when  the  three  dicarboxylic  derivatives  of  oxanilide 
are  heated  with  acetic  anhydride  and  sodium  acetate.  Bromoethenyl- 
diphenylamidine  ( loc .  cit.)  melts  at  159°  and  not  at  189°.  Ethylidene - 


oxanilide, 


CO-NPh 

CONPh 


^>CHMe,  formed  when  the  vinylidene  compound  is 


reduced  with  zinc  dust  and  alcohol  in  the  presence  of  a  little  calcium 
chloride,  crystallises  from  alcohol  in  glistening  plates  melting  at 
218 — 219°,  and  is  readily  soluble  in  most  organic  solvents;  when 
warmed  with  alcoholic  potash,  it  yields  oxalic  acid  and  Eibner’s  ethyl- 
idenediphenyldiiimine.  Methyl  oxanilide-m-dicarboxylate,  obtained  by 
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heating  methyl  7n-aminobenzoate  and  oxalic  acid  over  the  free  flame, 
forms  a  crystalline  powder  melting  at  236°,  and  when  heated  for  6 — 7 
hours  with  sodium  acetate  and  acetic  anhydride,  yields  methyl  vinyl - 
ideneoxanilide-m-diccirboxylate ,  which  crystallises  in  glistening  needles 
melting  at  194°  and  is  sparingly  soluble  in  alcohol  or  benzene. 

Glyoxime-iV^-tolyl  ether,  sodium  acetate,  and  acetic  anhydride  yield 

vinylidene-Vi-oxalotoluidide,  9^  which  crystallises 

r  CO*N(C7H7;  2  J 

from  alcohol  in  glistening  scales  melting  at  178°;  when  warmed  with 
alcoholic  potash,  it  yields  y?-ditolylethenylamidine  melting  at 
121 — 121  '5°,  and,  when  reduced,  ethylidene-^-oxalotoluidide ,  crystal¬ 
lising  in  long,  glistening  plates  melting  at  223° ;  when  this  is 
treated  with  alcoholic  potash,  it  yields  ethylidene-^-ditolyldiamine , 
CHMe(NH*C7H7)2,  melting  at  61°. 

Bromovinylidene-fi-oxalotoluidide,  C3N202(C7H7)2'.CHBr,  obtained  by 
the  action  of  bromine  on  a  chloroform  solution  of  vinylideneoxanilide, 
crystallises  from  alcohol  in  prisms  which  turn  brown  at  140°  and 
melt  at  160° ;  on  treatment  with  alcoholic  potash,  it  is  converted  into 
\)-ditolylbromoethenylamidine ,  C7H7,NIC{CH2Br)*NH‘  C7H7,  which 
crystallises  in  glistening  plates  melting  at  148°. 

Glyoxiine-A~l  :  3  :  4-xylyl  ether,  sodium  acetate,  and  acetic  anhydride 
yield  an  oxalylo‘Xylidide  melting  at  205° 

CONPh 

Methylvinylideneoxanilidei  ^  ^>CICHMe,  obtained  from 


oxanilide,  sodium  propionate,  and  propionic  anhydride,  or,  still  better, 
from  glyoxime-A-phenvl  ether,  separates  from  its  hot  chloroform  solu¬ 
tion,  on  the  addition  of  light  petroleum,  as  small  prisms  melting  at 
274 — 275°;  on  treatment  with  alcoholic  potash,  it  yields  diphenyl- 
propenylamidine. 

Dimethylvinylideneoxanilide ,  obtained  from  sodium  isobutyrate,  iso- 
butyric  anhydride,  and  oxanilide,  forms  glistening  needles  melting  at 
196 — 198°,  and  readily  soluble  in  hot  alcohol  or  chloroform.  Di- 
phenyli8obutenylamidiney  NPhlCPr/^NHPh,  crystallises  in  transparent 
prisms  melting  at  90 — 91°. 

Dimethylethylacetic  [ a~dimethylbutyric ]  anhydride  is  a  colourless 
liquid  distilling  at  227 — 228°,  and  does  not  react  with  oxanilide  or 
glyoxime-iV-phenyl  ether.  J.  J.  S. 

4  : 1-Chloronaphthylamine.  By  Frederic  Reverdin  and  Pierre 
Crepieux  ( Ber.y  1900,  33,  682 — 684). — The  principal  product  of  the 
chlorination  of  1-acetylaminonaphthalene  (compare  Cleve,  Abstr.,  1887, 
494)  by  sodium  chlorate  and  hydrochloric  acid  in  acetic  acid  solution 
is  4 : 1-chloroacetylaminonaphthalene  (m.  p.  186 ’5°),  which  on  hydrolysis 
yields  4  : 1-chloronaphthylamine  melting  at  98° ;  the  latter  is  identical 
with  Seidler’s  ehloro-a-naphthylamine  of  undetermined  constitution 
(Abstr.,  1878,  983),  whilst  Atterberg’s  4 : 1-chloronaphthylamine, 
(Ber.y  1877,  10,  547)  melting  at  85 — 86°,  is  impure  and  after  re¬ 
crystallisation  from  light  petroleum  melts  at  98°.  W.  A.  D. 

Constitution  of  Tribromophenol  Bromide  (“  Tribromphenol- 
brom”).  By  Johannes  Thiele  and  Heinrich  Eichwede  ( Ber .,  1900, 
33,  673 — 674). — Tribromophenol  bromide  is  converted  by  lead  acetate 
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at  60 — 70°  in  dilute  acetic  acid  solution  into  2  :  6-dibromoquinone.  It 

Rr’PFK 

must  therefore  have  the  formula  Yet  it  does 

not  form  a  semicarbazone  ;  instead,  it  oxidises  the  semicarbazide, 
becoming  itself  reduced  to  tribromophenol,  C.  F.  B. 


Anethole  and  its  Isomerides.  By  William  R.  Orndorff  and 
D.  A.  Morton  ( Amer .  Chem.  J.,  1900,  23,  181 — 202.  Compare  Abstr., 
1898,  i,  129). — From  the  authors’  previous  work  ( loc .  cit.),  it  seemed 
probable  that  anethole  and  liquid  metanetbole  are  stereoisomerides 
bearing  the  same  relation  to  one  another  as  fumaric  and  maleic  acids. 
By  a  careful  examination  of  their  physical  and  chemical  properties, 
and  also  of  those  of  their  derivatives,  these  two  compounds  are  now 
shown  to  be  identical. 

By  the  action  of  alcoholic  potash  on  anethole,  an  additive  compound, 
C10Hi2O,C2H6O,  is  formed  as  a  thin,  colourless  oil,  lighter  than  water  * 
it  has  a  pleasant,  mint-like  odour,  does  not  decolorise  bromine,  and 
when  heated  decomposes  into  anethole,  alcohol,  and  solid  metanethole. 

Anethole  hydrobromide ,  C10H12O,HBr,  is  a  heavy  oil  resembling  the 
hydrochloride, 

On  distilling  anisoin,  it  decomposes  into  anethole  and  isoanethole, 
together  with  a  small  proportion  of  jp-methoxytoluene. 

An  improved  method  for  the  preparation  of  anisoin  is  given. 

T.  H.  P. 


Action  of  Picryl  Chloride  on  Catechol  in  Presence  of 
Alkalis.  By  Homer  W.  Hillyer  (Amer.  Chem .  «/.,  1900,  23, 
125 — 128). — On  warming  a  mixture  of  picryl  chloride  (1  mol.)  and 
catechol  (1  mol.)  dissolved  in  alcohol  containing  sodium  (2  at.)  for  6 
hours  at  60 — 70°,  sodium  chloride  and  nitrite  are  formed,  together 


with  3  :  5-dinitro-o-diphenylene  oxide ,  06H4<^q^>C6H2(N02)2  ;  to  in¬ 


dicate  the  analogy  of  this  substance  with  dinitrophenoxazine  (Turpin, 
Trans.,  1891,  69,  714),  the  name  dinitrophenoxozone  is  proposed.  It 
crystallises  from  glacial  acetic  acid  in  lemon-yellow,  spherical  aggre¬ 
gates,  melts  at  192 — 192*5°,  and  decomposes  when  rapidly  heated, 
but  sublimes  in  yellow  leaflets  when  cautiously  heated  ;  it  is  indifferent 
towards  dilute  alkalis  and  hydrochloric  acid,  and  dissolves  unchanged 
in  concentrated  sulphuric  acid,  being  precipitated  on  dilution. 

W.  A.  D. 


Preparation  of  Resorcinol  Monomethyl  Ether.  By  Victor 
Merz  and  H.  Strasser  (J.  pr.  Chem.,  1900,  [ii],  61,  109 — 113). — In 
preparing  resorcinol  monomethyl  ether  by  heating  resorcinol  with  potass¬ 
ium  hydrogen  sulphate  and  methyl  alcohol  (Wallach  and  Wiisten, 
Abstr.,  1883,  1096),  the  yield  amounted  in  three  experiments  to  30,  33, 
and  35  per  cent,  of  the  theoretical.  T.  M.  L. 

Eugenol,  Safrole,  and  Propylcatechol.  By  Raymond  Delange 
(Compt.  rend.,  1900,  130,  659 — 660). — Propylcatechol ,  O0HgPr(OH)2 
[Pr  :  OH :  OH  =  1:3:  4],  is  obtained  (1)  by  methylating  eugenol,  boiling 
the  resulting  allylveratrole  with  alcoholic  potash  to  convert  it  into  the 


290 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


isomeric  propenylveratrole,  reducing  the  latter  by  means  of  sodium  and 
boiling  alcohol,  and  treating  the  propylveratrole  thus  obtained  with 
hydriodic  acid  ;  (2)  by  boiling  safrole  with  alcoholic  potash,  reducing  the 
isosafrole  thus  formed  to  propylmethylenecatechol,  treating  the  latter 
with  phosphorus  pentachloride,  and  decomposing  the  dichloride 
produced  with  water.  Propylcatechol  is  a  white,  crystalline  compound 
of  faint,  agreeable  odour  ;  it  melts  at  60°,  boils  at  175 — 180°  under 
30  mm.  pressure,  and  is  slightly  soluble  in  water  and  very  soluble  in 
most  organic  solvents.  The  aqueous  solution  reduces  ammoniacal 
silver  nitrate  in  the  cold,  and  yields  a  greenish-blue  coloration  with 
ferric  chloride,  which  is  changed  to  wine-red  by  the  addition  of  sodium 
carbonate.  N.  L. 


Nitroso-derivatives  of  the  Phloroglucinol  Ethers.  By  Hugo 
Weidel  and  Jacques  Pollak  ( Monatsh .,  1900,  21,  15 — 35.  Compare 


Abstr.,  1898,  i,  15). — Phloroglucinol  monomethyl  ether ,  prepared  by 
the  etherification  of  phloroglucinol  at  low  temperatures,  boils  at  213° 
under  16  mm.  pressure,  and  solidifies  to  a  yellowish  mass  of  crystals, 
which  melts  at  75 — 78°;  by  the  authors'  method  of  treatment  ( loc .  citi),  it 


yields  a  diisonitroso-derivsitive,  probably  OMe^pl?  ,OH)*Pn>C:N-OH, 


which  forms  a  reddish-yellow  mass  of  crystals  melting  at  about  150°, 
gives  a  characteristic  monopotassium  derivative,  and  on  reduction 
with  stannous  chloride  and  hydrochloric  acid,  yields  2  :  i-diamino - 
3  : 5-dihydroxyanisole  hydrochloride ,  which  decomposes  on  exposure  to 
the  air,  but  forms  a  well-characterised  tetra-acetyl  derivative  melting 
at  169°. 


When  phloroglucinol  dimethyl  ether  is  treated  with  a  nitrite  and 
acetic  acid,  the  greater  part  is  converted  into  3  :  5 -dimethoxy -o-quinone - 
2 -monoxime,  small  quantities  of  3  :  5-dimethoxy-ip-quinone-2-monoxime 
being  formed  at  the  same  time.  3  :  5-T>imethoxy-o-quinone-2-monoxime 
crystallises  from  alcohol  in  dark  red,  lustrous  leaflets  melting  at 
175 — 176°,  and  on  reduction  with  stannous  chloride  and  hydrochloric 


acid  yields  2-amino -3  :  5 -dimethoxy phenol  hydrochloride ,  which  forms  red¬ 
dish  needles  melting  at  205 — 206°,  and  on  fusion  with  carbamide,  yields 


3  :  5  -  dimethoxy  carbonyl  -2-  aminophenol, 


co< 


NH-C-C(OMe):CH 
O — C CH— OOEt 


1 


which  crystallises  in  needles  melting  at  210 — 211°. 

3  :  5-Dimethoxy-/>-quinone-4-monoxime  forms  long,  yellow  needles, 
which  become  coloured  at  185°  and  melt  at  222°;  on  reduction,  it 
yields  i-amino-S  :  5 -dimethoxy phenol  hydrochloride ,  which  crystallises 
from  dilute  hydrochloric  acid,  with  H20,  in  snow-white,  silky  needles 
melting  and  decomposing  at  171 — 173°,  and  is  oxidised  by  ferric 
chloride  to  3  : 5-dimethoxyquinone,  thus  affording  a  proof  of  the  con¬ 
stitution  of  the  p-quinonemonoxime.  The  4-amino-3  :  5 -diethoxy phenol 
hydrochloride  previously  described  (loc.  cit .)  yields,  on  treatment  with 
ferric  chloride,  an  analogous  3 :  5-diethoxyquinone,  which  crystal¬ 
lises  from  chloroform  in  yellow  needles  melting  at  118 — 122°,  and 
gives  a  characteristic  red  coloration  with  concentrated  sulphuric  acid. 

E.  H.  P. 
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Ethylphloroglucinol  and  other  Derivatives  of  Ethylbenzene. 
By  Gustav  Weisweiller  (Moncitsh.,  1900,  21,  39 — 49). — 2  :  4=-Dinitro- 
l -ethylbenzene,  prepared  by  the  action,  at  125 — 130c,  of  a  mixture  of 

1  part  of  nitric  acid,  of  sp.  gr.  1*43,  and  2  parts  of  sulphuric  acid  on 
ethylbenzene,  is  a  viscous,  yellow  oil  which  boils  at  167*5°  under 
13  mm.  pressure  ;  when  reduced  by  tin  and  hydrochloric  acid,  it  yields 

2  :  4 -diamino-l -ethylbenzene  dihydrochloride ,  which  is  colourless  when 
crystallised  from  alcohol,  but  becomes  dark  red  on  contact  with  water  ; 
the  diacetyl  derivative  of  the  corresponding  base  is  formed  when  the 
dihydrochloride  is  treated  with  acetic  anhydride,  and  crystallises  in 
slender  needles  melting  at  224° ;  the  monoacetyl  derivative  formed  in 
small  quantities  at  the  same  time  melts  at  319 — 320°. 

s -Trinitroethylbenzene  is  prepared  by  the  action  of  a  mixture  of  1  part 
of  nitric  acid,  of  sp.  gr.  1*525,  and  4  parts  of  fuming  sulphuric  acid 
(S03  :  2.H2S04)  on  ethylbenzene  ;  it  is  separated  from  the  dinitro-deriva- 
tive  by  means  of  the  additive  compound  with  aniline,  C6H2Et(N02)3 
+  NH2Ph,  which  is  precipitated  by  light  petroleum  from  a  benzene 
solution  of  aniline  and  the  crude  nitration  product  in  red  needles 
melting  at  44 — 45°.  This  additive  compound  is  decomposed  by  acids 
into  an  aniline  salt  and  ^-trinitroethylbenzene,  which  crystallises 
from  alcohol  in  yellow  leaflets  melting  at  37° ;  on  reduction  with  tin 
and  hydrochloric  acid,  it  yields  diaminohy dr oxy ethylbenzene  dihydro¬ 
chloride ,  which  yields  a  triacetyl  derivative  of  the  base,  forming  small, 
white  needles  melting  at  259 — 262°.  When  the  dihydrochloride  is 
treated  with  a  large  excess  of  water,  it  is  converted  into  ethylphloro- 
glucinol ,  C6H2Et(OH)3,  which  boils  at  209 — 210°  under  12  mm.  pres¬ 
sure,  and  solidifies  to  a  mass  of  white  crystals  melting  at  119 — 120°  ; 
it  yields  a  liquid  triacetyl  derivative,  which  boils  at  208 — 209°  under 
15*8  mm.  pressure.  R.  H.  P. 


Action  of  Nitrous  Acid  on  Methylphloroglucinol.  By  Hugo 
Weidel  and  Jacques  Pollak  ( Monatsh .,  1900,  21,  50 — 61.  Compare 
preceding  page). — Methylphloroglucinol,  on  treatment  with  a  nitrite 
and  acetic  acid,  yields  a  dwsonftfroso-derivative, 


CMe<00 - C(N-OH)> 


:C(OH)*C(N*  OH)' 
which  crystallises  from  water,  with  H20,  in  bright,  yellow  needles  melt¬ 
ing  at  154 — 155°,  and  forms  a  characteristic  copper-red  potassium  salt ; 
on  reduction,  this  gives  the  very  unstable  3  :  5-diamino-2  :  4  :  §-trihydr- 
oxy toluene  hydrochloride ,  which  is  characterised  by  the  penta-acetyl 
derivative,  crystallising  in  needles  and  melting  at  217 — 218°.  During 
the  preparation  of  this  acetyl  derivative,  a  compound  of  undetermined 
composition  is  obtained,  which  forms  lustrous  tablets  melting  at 
114°.  When  the  diisonitroso-compound  is  treated  with  hydroxy lamine 
and  alcohol,  a  monoxime  is  obtained,  which  melts  at  189 — 190°,  and, 
on  reduction  with  tin  and  hydrochloric  acid,  yields  a  triaminodihydr- 
oxytoluene  dihydrochloride .  The  constitutions  of  this  oxime  and  of  its 
reduction  product  have  not  yet  been  determined.  R.  H.  P. 


Preparation  of  Dimethyl- 1  :2  :  3  :  5-phentetrol.  By  Heinrich 
Brunnmayr  ( Monatsh .,  1900,  21,  1  — 14). — Nitrosodimethylphloro- 

glucinol  is  easily  obtained  by  treating  dimethylphloroglucinol  at  —  5° 
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with  nitric  acid,  which  has  been  saturated  with  nitrous  acid  ;  it  crys¬ 
tallises  in  orange-red  tablets  melting  at  158°,  and  colours  concentrated 
hydrochloric  acid  an  intense  violet,  but  does  not  give  Liebermann’s 
reaction ;  it  is  easily  reduced  by  stannous  chloride,  yielding  amino- 
dimethylphloroglucinol  hydrochloride ,  which  crystallises  with  H20  in 
colourless  needles,  and  on  treatment  with  acetic  anhydride  yields  a 
penia-acetyl  derivative,  which  crystallises  in  small,  lustrous  cubes  melt¬ 
ing  at  169°.  Dihydroxy-m  xyloquinone ,  obtained  by  the  oxidation  of 
the  hydrochloride  just  mentioned  with  ferric  chloride,  crystallises  in 
deep  red,  lustrous  leaflets,  which  melt  and  sublime  at  167°;  it  is 
strongly  acidic,  dissolving  in  alkaline  liquids  giving  a  deep  blue-violet 
coloration.  On  reduction  by  stannous  chloride  in  acid  solution,  it  yields 
dimethyl-1  :  2  :  3  :  5 -phentetrol,  which  crystallises  from  light  petroleum 
in  pale  rose-coloured  needles  melting  at  189°,  gives  similar  colour  re¬ 
actions  to  those  described  by  Oettinger  (Abstr.,  1895,  i,  457)  for 
1:2:3 :5-phentetrol,  and  yields  a  tetrci-acetyl  derivative  which  crystallises 
in  colourless,  transparent  needles  melting  at  154°.  It.  H.  P. 

i/'-Phenylacetic  Acid.  By  Wilhelm  Braren  and  Eduard  Buchner 
(Ber.y  1900,  33,  684 — 691.  Compare  Abstr.,  1898,  i,  639 — 640). — On 
reducing  bromocycloheptenecarboxylic  acid  ( loc .  cit.)  with  zinc  dust 
and  acetic  acid,  A1-cycloheptenecarboxylic  acid  (suberenecarboxylic 
acid),  melting  at  51 — 52°,  is  formed,  together  apparently  with  a 
smaller  proportion  of  the  isomeric  A2-acid,  although  the  latter  could 
not  be  isolated.  /3-Isophenylacetic  acid,  on  reduction  with  sodium 
amalgam  at  the  ordinary  temperature,  gives  rise  to  A --cycloheptene- 
carboxylic  acid ,  which  melts  at  18 — 20°,  boils  at  250 — 253°  under 
735  mm.  pressure,  and  is  identical  with  the  so-called  Ta-A2-1  : 4-ethyl- 
cyclopentenecarboxylic  acid  obtained  by  Einhorn  and  Willstiitter 
(Abstr.,  1894,  i,  523)  on  reducing  jp-methylenedihydrobenzoic  acid 
(Abstr.,  1893,  i,  378) ;  the  amides  of  both  acids  are  also  identical. 
When  A2-cycloheptenecarboxylic  acid  is  heated  with  alcoholic  potassium 
hydroxide,  it  undergoes  rearrangement  into  the  foregoing  A1-acid. 

Bromocycloheptenecarboxylic  acid  readily  unites  with  bromine  at 
the  ordinary  temperature  in  glacial  acetic  acid  solution  to  form 
iribromocycloheptanecarboxylic  acid ,  which  crystallises  from  formic 
acid,  melts  at  161 — 162°,  and  is  stable  towards  aqueous  potassium 
permanganate. 

In  a  supplementary  note,  E.  Buchner  deals  very  fully  with  Will- 
statter’s  contention  (Abstr.,  1899,  i,  651)  that  the  amide  of  A1-cyclo- 
heptenecarboxylic  acid  melts  at  134 — 135°  ;  it  is  maintained  that  the 
true  melting  point  is  126°.  W.  A.  D. 

Symmetrical  y>Nitro-o-sulphobenzoic  Chloride.  By  Fred  S. 
Hollis  (. Amer .  Chem.  J 1900,  23,  233- — 255). — By  heating  potassium 
hydrogen  ynnitro-o-sulphobenzoate  (1  mol.)  with  phosphorus  penta- 
chloride  (2‘5.  mols.)  at  150°  for  5  hours,  the  unsymmetrical  dichloride 
of  the  acid  is  alone  formed  (compare  Bemsen  and  Gray,  Abstr., 
1897,  i,  477). 

The  action  of  benzene  and  aluminium  chloride  on  either  the  sym- 
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metrical  or  the  unsymmetrical  dichloride  of  y>-nitro-o-sulphobenzoic  acid 
gives  rise  to  p- nitro-o-benzoylbenzenesulphone  chloride , 

N02-C6H3<^|J1>0; 

it  separates  from  benzene  on  adding  ether  in  the  form  of  small, 
purple,  or  green,  apparently  monoclinic  crystals,  having  a  rhombohedral 
habit,  and  melts  at  177°.  By  the  action  of  either  hydrochloric  acid, 
sulphuric  acid,  water,  or  alcohol  on  the  sulphonic  chloride,  p-nitro-o- 
benzoylbenzenesulphonic  acid  is  formed  ;  its  barium  salt, 

(^13^8^6-^^) 2-^a>  # 

forms  monoclinic  crystals  containing  varying  amounts  of  water  of 
crystallisation  and  has  an  intensely  bitter  taste  ;  the  sodium  (with 
h20),  potassium ,  magnesium  (with  9-^H20),  calcium  (with  3H20),  and 
lead  (with  5|H20)  salts  are  described. 

On  heating  phosphorus  pentachloride  and  sodium  /?-nitro-o-benzoyl- 
benzenesulphonate  together,  the  corresponding  sulphonic  chloride, 
just  described,  is  obtained. 

The  action  of  ammonia  on  ^-nitro  o-benzoylbenzenesulphonic  chloride 
gives  rise  firstly  to  the  lactim  of  p- nitro-o-benzoylbenzenesulphonic  acid , 

N02-C6H3<gh>N,  which  is  a  pale  green,  granular  powder  melting 

at  234° ;  it  dissolves  readily  in  benzene,  but  only  slightly  in  alcohol, 
and  by  the  continued  action  of  ammonia  suffers  decomposition.  Con¬ 
centrated  hydrochloric  acid  at  a  high  temperature  converts  the  lactim 
into  ammonium  p-nitro-o-benzoylbenzenesulphonate ,  which  forms  either 
a  yellow,  crystalline  powder  or  thick,  acicular  crystals  ;  it  dissolves 
readily  in  water  and  gives  no  definite  melting  point.  T.  H.  P. 

Rearrangement  of  Imino-ethers.  II.  By  Henry  L.  Wheeler 
( Amer .  Ckem.  J 1900,  23,  135 — 150.  Compare  Wheeler  and  Johnson, 
Abstr.,  1899,  i,  431). — Methyl  iodide  acts  on  benziminomethyl  ether  at 
the  ordinary  temperature  in  the  same  manner  as  at  100°,  benzomethyl- 
amide  being  formed  along  with  benzamide,  benzonitrile,  and  a  trace  of 
cyanphenin  ;  the  proportion  of  methyl  iodide  used  has  no  influence  on 
the  result.  Similar  results  were  obtained  with  ethyl  iodide  and  benz- 
iminoethyl  ether  (compare  loc.  cit.)  ;  in  this  action,  no  benzodiethyl- 
amide  is  formed.  On  heating  benziminoisobutyl  ether  with  methyl 
iodide  for  4  hours  at  80 — 115°,  isobutyl  iodide  and  benzomethylamide 
are  formed,  together  with  a  smaller  proportion  of  benzamide  and  cyan¬ 
phenin  ;  benzomethylamide  melts  at  82°,  not  at  78°  as  stated  by 
Bom  burgh  (/?ec.  Trav.  Chim 1886,  4,  387).  When  benziminoisobutyl 
ether  is  heated  at  165 — 185°  for  several  hours  with  isobutyl  iodide, 
the  latter  is  decomposed  into  isobutylene  and  hydrogen  iodide,  which 
converts  the  imino-ether  into  benzamide  with  regeneration  of  isobutyl 
iodide ;  benzoisobutylamide ,  prepared  from  isobutylamine  by  the 
Baumann-Schotten  reaction,  crystallises  from  alcohol  in  chisel-shaped 
prisms,  melts  at  57 — 58°,  and  boils  at  173 — 178°  under  13  mm. 
pressure,  and  with  partial  decomposition  at  308 — 313°  under  760 
mm.  pressure.  Benziminoethyl  ether  and  isobutyl  iodide  yield 
benzamide,  benzonitrile,  cyanphenin,  benzethylamide,  benzoisobutyl- 
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amide,  and  a  small  quantity  of  a  substance  separating  from  alcohol  in 
colourless  crystals  and  melting  with  effervescence  at  192°. 

[With  Treat  B.  Johnson.] — Phenylacetiminomethyl  ether  and 
methyl  iodide,  when  heated  together  at  95 — 105°,  yield  phenylacetamide, 
phenylacetonitrile,  and  phenylacetomethylamide  ;  quantitative  experi¬ 
ments  show  that  neither  the  amount  of  methyl  iodide  used  nor  the 
time  of  heating  influences  the  relative  proportions  of  the  products 
formed.  Phenylacetiminoethyl  ether  and  ethyl  iodide  in  a  similar 
manner  give  phenylacetoethylamide. 

[With  Munson  D.  Atwater.] — Furfuriminomethyl  ether, 

OMe*  C(C4OHs):NH, 

prepared  from  furfuryl  cyanide  by  Pinner’s  method,  is  a  colourless  oil 
with  a  characteristic  odour  which  boils  at  52 — 57°  under  8  mm.  and 
at  169 — 172°  under  762  mm.  pressure;  with  methyl  iodide,  either  at 
the  ordinary  temperature  or  at  100°,  it  yields  a  small  quantity  of  pyro- 
mucamide,  together  with  a  larger  proportion  of  pyromucomethylamide, 
C6Hf02N,  which  crystallises  from  light  petroleum  and  forms  stout, 
colourless  crystals,  melts  at  64°,  and  boils  at  250 — 253°  under  the 
ordinary  pressure. 

p -Tolenyliminomethyl  ether ,  prepared  from  jo-toluonitrile  by  Pinner’s 
method,  boils  at  105*5°  under  10'5  mm.  pressqre;  with  methyl  iodide, 
it  yields  p-toluomethylamide  [m.  p.  144 — 145°;  Gattermann  and 
Schmidt  ( Annalen ,  1887,  244,  51)  give  143°].  When  heated  with 
methyl  alcohol  at  100 — 140°  for  6  hours  and  finally  at  150 — 175°,  it 
yields  j>>toluonitrile  and  a  vsmall  quantity  of  jo-toluamide,  no  molecular 
rearrangement  occurring. 

/3~ Naphth y limin oeihyl  ether ,  prepared  from  /?-naphthonitrile,  when 
heated  with  ethyl  iodide,  yields  only  a  small  proportion  of  /?-naphtho- 
ethylamide  (m.  p.  129 — 131°). 

[With  Bayard  Barnes.] — Although  silver  succinimide  yields  oxygen- 
ethers  with  alkyl  iodides  at  the  ordinary  temperature  (Comstock  and 
Wheeler,  Abstr.,  1892,  701),  nitrogen-ethers  are  obtained  at  higher 
temperatures  owing  to  rearrangement  occurring  ;  methyl  iodide  at 
100°  yields  succinomethylimide,  and  ethyl  iodide  during  12  hours 
at  100°,  succinoethylimide,  together  witli  a  certain  proportion  of  the 
oxygen-ether,  characterised  by  the  compound  it  forms  with  aniline 
(loc.  cit.). 

Benzoylbenziminoethyl  ether,  OEt*CPh!NBz,  when  heated  with 
ethyl  iodide  for  8  hours  at  110 — 120°,  does  not  undergo  rearrange¬ 
ment,  but  is  decomposed  into  benzonitrile  and  ethyl  benzoate. 

W.  A.  D. 

Decomposition  of  Benzenylmethyliminochloride.  By  Hans 
von  Pechmann  [with  JuLrus  Obermiller]  ( Ber 1900,33,  611 — 612. 
Compare  Abstr.,  1896,  i,  31). — The  compound  previously  obtained  by 
distilling  benzenylmethyliminochloride  under  diminished  pressure  is 
now  shown  to  be  cyanphenin.  When  the  same  iminochloride  is  boiled 
for  some  time,  or  is  distilled  several  times,  under  atmospheric  pres¬ 
sure,  it  is  decomposed  into  methyl  chloride  and  benzonitrile. 

Prom  Wallach’s  researches,  it  follows  that  aromatic  substituted 
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i  uiinoehlorides  of  aromatic  acids  can  be  distilled  without  undergoing 
decomposition,  whereas  aromatic  and  aliphatic  derivatives  of  imino- 
chlorides  of  aliphatic  acids  are  readily  decomposed.  The  authors 
think  it  probable  that  aliphatic  substituted  iminochlorides  of  aromatic 
acids  are  readily  decomposed  into  alkyl  chlorides  and  aromatic  nitriles 
or  their  polymerides.  J.  J.  S. 

Isomeric  Mono-esters  of  Phenylglycine-o-carboxylic  Acid. 
By  Daniel  Vorlander  and  Rudolf  von  Schilling  ( Ber .,  1900,  33, 
553 — 554). — Mono-esters  of  phenylglycinecarboxylic  acid  of  the 
constitution  C02H*0aH4*NH,CH2*C02It  are  obtained  by  the  direct 
esterification  of  the  acid,  or  by  heating  anthranilic  acid  with  the 
esters  of  monochloroacetic  acid.  The  methyl  ester  melts  at  160°,  and 
the  ethyl  ester  at  152°.  The  isomeric  mono-esters  are  obtained  by 
the  partial  hydrolysis  of  the  di-esters.  Both  the  methyl  and  ethyl 
esters  melt  somewhat  indefinitely  at  about  182°,  after  first  softening. 

A.  H. 

Action  of  Ammonia  and  Aniline  on  Phenylglycine  o-car- 
boxylic  Acid.  By  Daniel  Vorlander  and  H.  Weiss brenner 
(Ber.,  1900,  33,  555 — 556). — Ammonia  and  aniline  react  chiefly  with 
the  aliphatic  carboxyl  group  of  phenylglycine-o-earboxylic  acid,  or  its 
esters.  Ethyl  aminophenylglycine-o  carboxylate , 

C02Et-C6H4-NH-CH2-C0*NH2, 

crystallises  in  white  needles  melting  at  180 — 182°.  The  diamide 
forms  narrow  plates  melting  at  198—200°.  Anilinophenylglycine- o- 
carboxylic  acid ,  C02H*C6H4*NH*CH2*C0*NHPh,  crystallises  in  white 
needles  and  melts  and  decomposes  at  235°;  the  corresponding  methyl 
ester  melts  at  140  — 142°,  and  the  ethyl  ester  at  164  — 166°.  When 
the  methyl  or  ethyl  ester  of  the  anilino  compound  is  treated  with  sodium 
ethoxide  free  from  alcohol,  indoxylanilide , 

CcH4<S^2>C'CO-NHPh, 

is  produced ;  it  crystallises  in  colourless  needles,  and  decomposes 
gradually  when  slowly  heated ;  when  rapidly  heated,  indigotin  is 
formed.  A.  IT. 

Acetylation  of  Phenylglycine-o-carboxylic  Acid.  By  Daniel 
Vorlander  and  H.  Weissbrenner  (Ber.,  1900,  33,  556 — 557). — 
Diethyl  acetylplmiylglycine-o-carboxylate^O^A'Q^AA^^Ac^QAA^OO^t, 
obtained  by  the  action  of  acetic  anhydride  or  acetyl  chloride  on 
diethylphenylglycine-o-carboxylate,  crystallises  in  large,  colourless 
tablets  and  melts  at  61°.  By  sulphuric  acid,  containing  more  than 
99 T  per  cent,  of  acid,  it  is  converted  at  100°  into  indigotinsulphonic 
acid,  whilst  a  weaker  acid  does  not  produce  indigotin.  Indigotin  is 
also  produced  when  the  compound  is  boiled  with  20  per  cent,  aqueous 
potash  and  the  solution  exposed  to  the  air.  Acetylphenylglycine-o- 
carboxylic  acid  forms  white  crystals,  which  melt  and  decompose  at 
about  210°.  This  acid  is  identical  with  that  prepared  from  acetyl-o- 
tolylglycine  (German  Patent  102893).  It  is  readily  converted  into 
indigotin  by  strong  sulphuric  acid,  but  not  by  alkalis.  A.  IT. 
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Benzenestearosulphonic  [Sulphophenylstearic]  Acid  and 
other  Sulphonic  Acids  containing  the  Stearyl  Group.  By 

Ernst  Twitciiell  (Y.  Amer.  Chem.  Soc .,  1900,  22,  22 — 26). — Sulpho¬ 
phenylstearic  acid,  S03H-C6H4-C18H3502,  is  formed  when  a  mixture  of 
benzene  and  oleic  acid  is  treated  with  an  excess  of  sulphuric  acid,  care 
being  taken  to  avoid  any  excessive  rise  in  temperature.  When  dried 
at  100°,  it  forms  a  very  viscous  oil  which,  on  cooling,  sets  to  a  semi¬ 
solid  mass.  The  acid  and  both  its  normal  and  acid  alkali  salts  are 
soluble  in  water,  yielding  colloidal  solutions,  and  are  precipitated  by 
the  addition  of  an  acid,  alkali,  or  salt.  The  acid  is  only  slowly 
decomposed  by  heating  at  170°  with  hydrochloric  acid,  and  when  fused 
with  potash  it  gives  potassium  sulphite. 

Sulphonaphthylstearic  Acid ,  S08H*  C10H6*  C18H3509,  is  rather  less 
fluid  than  the  benzene  compound ;  sulphophenolstearic  acid  has  not  been 
obtained  in  a  pure  form.  J.  J.  S. 

Constitution  of  Chrysenic  Acid.  By  Carl  Graebe  (Ber.,  1900, 
33,  680 — 681). — In  the  preparation  of  chrysenic  acid,  according  to 
Bamberger  and  Burgdorf's  method  (Abstr.,  1890,  1312),  by  fusing 
chr)  soquinone  with  a  caustic  alkali,  a  better  yield  is  obtained  when 
lead  dioxide  is  added.  Besides  the  chrysenic  acid  melting  at  190° 
(corr.),  an  isomeride,  melting  at  114°  and  more  soluble,  is  obtained  ; 
this  is  named  /?- chrysenic  acid.  Both  acids  also  result  from  the  action 

Ci0H6. 

of  caustic  alkali  on  chrysoketone,  X  tt  ^^CO.  Of  the  two  possible 

°6±±4 

formulae,  that  in  which  the  two  ortho-positions  relatively  to  the 


ch:ch-c*ch: 


:CH 


must  be  as- 


carboxyl  are  substituted,  cH;Cjj.c.0(C02H):C-C6H5’ 

signed  to  /3-chrysenic  acid,  which  does  not  yield  an  ester  when  treated 
with  methyl  alcohol  and  sodium  chloride  at  the  ordinary  temperature, 
whilst  to  chrysenic  acid,  which  does  form  an  ester,  the  other  formula, 


ch-ch:oc10h7 
ch-oh:6-co„h’  must  be  *iven- 


C.  F.  B. 


Preparation  of  Naphthalic  Acid.  By  George  F.  J aubert  (Ber., 
1900,  33,  649). — A  reply  to  Anselm  and  Zuckmayer  (this  vol.,  i,  175). 

T.  H.  P. 


3 : 4-Dichloro-2-dimethylaminobenzoylbenzoic  Acid.  By  Emile 
Severin  ( Gompt .  rend.,  1900,  136,  723—725). — 3A-Dichloro-2di- 
methylaminobenzoylbenzoic  acid ,  NMe2*  C6H4*  CO*C6H2C]2*  C02H,  pre¬ 
pared  by  Haller  and  Guyot’s  method  (Abstr.,  1894,  i,  602)  from 
3  :  4-dichlorophthalic  anhydride  and  dimethylaniline,  crystallises  from 
alcohol  in  yellow  flakes  melting  at  222°.  The  acetate  (mixed  anhydride), 
NMe2*  C^HgOClg’CO’OAc,  formed  by  heating  it  with  acetic  anhydride 
on  the  water-bath  for  2  hours,  crystallises  from  hot  benzene  or  alcohol 
in  colourless  leaflets  and  melts  at  170°. 

The  methyl  ester  of  the  above  acid,  produced  by  treating  the  pre 
ceding  compound  with  the  theoretical  quantity  of  sodium  methoxide, 
forms  highly  refractive  crystals  melting  at  160°  ;  it  cannot  be  obtained 
from  its  acid  by  the  ordinary  methods  of  esterification,  the  latter  sub¬ 
stance  belonging  to  the  category  of  ortho-disubstituted  acids  studied 
by  V.  Meyer. 
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The  ethyl  ester  crystallises  in  colourless  needles  and  melts  at  156°. 

The  nitroso-com pound,  NMe2‘  C6H3(NO),CO*C6H2CJ2*  C02H,  formed 
by  the  action  of  sodium  nitrite  on  the  acid  dissolved  in  acetic  acid, 
crystallises  from  methyl  alcohol  in  yellow  needles  containing  1  mol.  of 
the  solvent,  and  melts  at  165°.  G.  T.  M. 


Nitroso-compounds  derived  from  Cyclic  2-Ketocarboxylic 
Esters  (Bisnitroso  2-ketocarboxylic  Esters  and  a  Oximinodi- 
carboxylic  Acids) .  By  W ilhelm  D ieckmann  ( Ber .  ,1900, 33, 5 7 9 — 5 95). 
— The  cyclic  2-ketocarboxylic  esters,  on  treatment  with  ethyl  nitrite 
and  sodium  ethoxide,  yield  the  corresponding  a-oximinodicarboxylic 
acids,  which  are  decomposed  by  heat,  with  formation  of  the  half-nitrile 
of  the  next  lower  homologue  ;  when,  however,  ethyl  nitrite  and  hydro¬ 
chloric  acid  or  acetyl  chloride  are  used,  the  2-ketocarboxylic  esters 
are  partly  converted  into  bisnitroso-2-ketocarboxylic  esters,  a  class  of 
compounds  which  are  very  similar  to  the  bisnitroso  compounds  of  the 
terpene  series  (von  Baeyer,  Abstr.,  1895,  i,  379),  and  on  treatment 
with  alcoholic  potash  are  easily  converted  into  the  a-oximinodicarb¬ 
oxylic  acids. 

Ethyl  a-oximinoadipate,  obtained  from  ethyl  2-ketopentamethylene- 
carboxylate,  forms  colourless  needles  melting  at  52 — 53°,  and  on 
hydrolysis  yields  a-oximinoadipic  acid ,  C02H*  C(N*  OH)*[CH2]3*  C02H, 
which  forms  small,  white  crystals  melting  at  151 — 152°,  yields  a 
characteristic  silver  hydrogen  salt,  and  when  heated  above  its  melting 
point  decomposes  with  the  formation  of  y -cyanobutyric  acid ,  which  crys¬ 
tallises  in  very  hygroscopic,  colourless  tablets  melting  at  about  45°. 

Diethyl  bisnitroso-%ketopentamethylznecarboxylate , 

P  CO  ■  CH  1 

N.202[C(C02Et)<CH.(l,H22J), 

obtained  from  ethyl  2-ketopentamethylenecarboxylate,  forms  colourless 
crystals,  which  on  warming  turn  green,  then  melt,  and  decompose 
at  114°. 

a- Oximinopimelic  acid ,  CO2HIC(N*0H)*[CH2]4*CO2H,  obtained  from 
ethyl  2-ketohexamethylenecarboxylate,  melts  at  142 — 143°,  forms  a 
crystalline  silver  hydrogen  salt,  and  when  heated  gives  an  oil  which, 
on  hydrolysis,  yields  adipic  acid.  Diethyl  bisnitroso-%ketohexamethylene - 
carboxylate  forms  colourless  crystals,  which  on  warming  turn  green, 
melt,  and  decompose  at  110°.  B,.  H.  P. 


Nitroso-compounds  from  Ethyl  Methyl-2  ketopentamethyl- 
enecar  boxy  late,  obtained  by  the  Condensation  of  Ethyl 
/3-Methyladipate,  and  their  Constitution.  By  Wilhelm  D  ieckmann 
and  A.  Groeneveld  {Ber.,  1900,  33,  595 — 605.  Compare  preceding 
abstract). — Ethyl  methyl-2-ketopentamethylenecarboxylate,  obtained 
by  the  condensation  of  ethyl  /3-methyladipate,  can  be  converted  into 
ethyl  a-oximino-y-methyladipate,  which  in  turn  can  be  converted  into 
/2-methylglutaric  acid,  thus  showing  that  the  methyl  group  occupies 
the  4-position  in  the  condensation  product,  which  has  the  formula 


CHMe-CHQ.  CHvCHMA 

_ qq>CH •  C02Et,  and  not  ^ _ co>CH-C02Et. 

2  2 
EtJtyl  a-oximino-fi-methyladipate ,  obtained  by  treating  ethyl  4-methyl- 
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2-ketopentamethylenecarboxylato  with  nitrous  acid,  melts  at  59—60° 
and  on  hydrolysis  yields  the  acid , 

C02II-C(ISr‘0H)-CH2-CHMe-CH2-C02H, 
which  forms  colourless  crystals  melting  at  162 — 163°,  yields  a  charac¬ 
teristic  silver  hydrogen  salt,  and  by  successive  treatment  with  acetic 
anhydride  and  potash  yields  /Tmefchylglutaric  acid. 

Ethyl  bisnitroso-k-methyl-2-ketopentamethylenecarboxylate  crystallises 
in  colourless,  prismatic  needles  melting  and  decomposing  at  94° ;  the 
corresponding  methyl  ester  is  very  similar  and  has  the  same  melting 
point,  both  yield  on  hydrolysis  a-oximino-y-methyladipic  acid. 

E.  H.  P. 

Acetals  from  Phenols.  By  E.  Fosse  ( Compt .  rend.,  1900,  130, 
725 — 727.  Compare  Claisen,  Absfcr.,  1887,  270;  Moureu,  Abstr., 
1898,  i,  660  ;  1899,  i,  30,  493  and  679). — as -Diphenoxy ethane,  ob¬ 
tained  by  heating  at  120°  a  dilute  alcoholic  solution  of  phenol,  ethyl- 
idene  chloride,  and  potassium  hydroxide  and  distilling  the  product 
under  diminished  pressure,  crystallises  from  liquid  methyl  chloride 
and  melts  at  10°  ;  at  the  ordinary  temperature,  it  is  an  amber-coloured 
oil  having  an  aromatic  odour;  it  boils  at  174 — 176°  under  27  mm. 
pressure  and  can  be  distilled  in  steam. 

as -Dinaphthoxyethane,  prepared  in  a  similar  manner,  crystallises  from 
alcohol  in  colourless  needles  melting  at  117°. 

When  heated  with  dilute  sulphuric  acid,  these  aromatic  acetals  are 
readily  hydrolysed  into  acetaldehyde  and  the  corresponding  phenol. 

G.  T.  M. 


Ketone  Reactions  of  Cyclopentadiene.  By  Johannes  Thiele 
( Ber.j  1900,  33,  666—673). — The  hydrogen  atom  in  the  grouping 
CH>C!C  has  not  the  same  replaceability  as  in  CH!C!0  ;  in  CH2(C!C)2, 
however,  the  replaceability  is  at  last  equal  to  that  in  ketones,  as  is 


exemplified  by  cyclopentadiene,  CH2*\ 


ch:ch 

chicet 


When  a  mixture  of 


this  substance  (Kramer  and  Spilker,  Abstr.,  1896,  i,  289)  with  ethyl 
nitrite  is  added  gradually  to  alcoholic  sodium  ethoxide  at  20 — 30°, 

bisisonitrosocyclopentadiene,  [  OH-iSCC^  *  I  )  ,  is  formed;  it  melts 

\  OH. Oxi/2 

and  decomposes  at  185 — 186°,  and  yields  a  benzoyl  derivative, 
(C5H4ONBz)2,  which  melts  and  decomposes  at  208 — 209°.  When  ethyl 
nitrate  is  used  instead  of  the  nitrite,  at  the  ordinary  temperature, 

CH'CH 

nitrocyclopentadiene ,  NO^CHX^  •  ,  is  formed  ;  this  substance  is 

OH. Oil- 


very  unstable,  but  its  sodium  and  silver  derivatives  were  prepared 
and  analysed  ;  with  an  alkali  diazobenzenesulphonate,  it  forms  a 
colouring  matter.  Cyclopentadiene  also  condenses  with  ethyl  oxalate 
in  the  presence  of  lukewarm  alcoholic  sodium  ethoxide ;  ethyl  cyclo - 

CH’CH 

pentadieneoxalate,  C02Et*CO* CH<Cnu .  I  was  isolated  in  the  form 

bil  •  U 11 


of  its  red  sodium  derivative,  which  could  not  be  obtained  pure,  how¬ 
ever  ;  with  an  alkali  diazobenzenesulphonate,  it  forms  a  dye.  Cyclo¬ 
pentadiene  also  condenses  with  acetone,  acetophenone,  or  benzophenone 
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in  the  presence  of  sodium  ethoxide  ;  the  first  product  boils  at  46° 
under  11  mm.,  153 — 154°  under  717  mm.  pressure  and  has  a  sp.  gr. 
0*8858  at  17°/4°;  the  second  boils  at  130*5°  under  10*5  mm.;  the 
third  melts  at  82° ;  they  are  coloured  orange  to  red,  and  are  more  or 
less  unstable  in  the  air.  They  are  named  dimethylfulvene ,  phenylmethyl- 
fulvene,  and  diphenylfulvene ,  being  regarded  as  derivatives  of  a  hydro- 


carbon,  GH2.C\  which 


is  named  fulvene  because  its  deriva¬ 


tives  are  coloured.  Evidently  the  carbon  nucleus  which  it  contains 
is  chromophoric  in  character ;  it  is  pointed  out  that  similar  nuclei 
exist  in  other  coloured  substances,  for  example,  in  quinone  and  phorone. 
Cyclopentadiene  also  condenses  with  aldehydes  to  form  coloured  pro¬ 
ducts,  but  these  are  very  unstable  ;  phenyl  fulvene  is  dark  red  and  melts 
at  about  31°;  with  formaldehyde, which  theoretically  should  yield  fulvene 
itself,  no  well-defined  product  could  be  obtained.  With  diazobenzene 
chloride  in  alkaline  solution  cyclopentadiene  yields  a  coloured  product, 
but  here,  again,  no  well-defined  substance  could  be  isolated.  C.  F.  B. 


Solubility  of  Benzophenone.  By  E.  Derrien  ( Compt .  rend., 
1900,  130,  721 — 723). — Determinations  of  the  solubility  of  benzo¬ 
phenone  in  thirty-two  organic  and  inorganic  solvents  are  recorded. 

G.  T.  M. 


Addition  of  Hydrogen  Cyanide  to  Quinone.  By  Johannes 
Thiele  and  J.  Meisenheimer  ( Ber .,  1900,  33,  675 — 676). — When  a 
strong  solution  of  potassium  cyanide  is  added  gradually  to  an  alcoholic 
solution  of  quinone  which  contains  sulphuric  acid  in  addition,  the 
solution  being  kept  cool,  quinol  and  o  dicyanoquinol, 

OH-C^(CffN)-C((g)>C-OH  +  2H20, 

are  formed,  the  latter  in  yield  greater  than  70  per  cent.  This  substance 
is  yellowish,  and  blackens  at  about  230°  when  anhydrous ;  it  is  stable 
with  aqueous  acids  and  alkalis,  bub  when  warmed  for  i  hour  on 
the  water-bath  with  concentrated  sulphuric  acid,  is  converted 
to  the  extent  of  about  90  per  cent,  into  p - dihydroxyphthalimide , 

C6H2(OH)2<gg>NH  +  3H20,  which  is  yellow,  does  not  melt  below 

240°,  and  yields  £>-dihydroxybenzoic  acid  when  boiled  for  several 
hours  with  strong  hydrochloric  acid.  Both  substances  give  fluorescent 
solutions.  C.  F.  B. 


Action  of  Nitrogen  Trioxide  on  a-Naphthaquinone.  By 
Julius  Schmidt  {Ber.,  1900,  33,  543 — 547). — a-Naphthaquinone  dis¬ 
solves  in  liquid  nitrogen  trioxide  (prepared  from  arsenious  anhydride 
and  nitric  acid),  and  after  several  days  thick,  dark  red  crystals  of 


1  :  3 -diketohydrindene  nitrosite, 


C6H4<S>0-N2O3- 


separate  ;  this 


melts  and  decomposes  at  160°,  gives  Liebermann’s  nitroso-reaction, 
dissolves  in  alkalis  with  a  deep  red  coloration,  and  slowly  decomposes 
on  keeping,  with  evolution  of  nitrous  fumes.  Water  at  the  ordinary 
temperature  converts  it  into  1  :  3 -diketohydrindene,  together  with 
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anhydrobisdiketohydrindene  (Wislicenus,  Abstr.,  1887,  587 ;  with 
Kotzle,  ibid.,  1889,  1067  ;  with  Reitzen stein,  Abstr.,  1894,  i,  133); 
the  latter  alone  is  formed  by  the  action  of  water  at  100°,  whilst  when 
the  dry  nitrosite  is  heated,  phthalic  anhydride  is  obtained. 

W.  A.  D. 

Spontaneous  Oxidation,  “  Autoxidation,”  and  Formation 
of  Active  Oxygen  (“  Sauerstoffaktivierung  ”).  By  Wilhelm 
Manchot  ( Ghem .  Centr .,  1900,  i,  132 — 133  ;  from  Habilitationsschrift , 
Gottingen ,  1899).  —  The  products  formed  by  the  direct  action  of 
oxygen  on  derivatives  of  anthracene,  phenanthrene,  and  similar  hydro¬ 
carbons  are  much  less  complex  and  more  easily  isolated  than  those 
similarly  obtained  from  benzene  derivatives.  By  the  action  of  atmo¬ 
spheric  oxygen  on  oxanthrol  in  presence  of  alkali,  the  red  solution 
becomes  colourless,  and  anthraquinone  is  formed.  When  sodium 
hydroxide  is  used,  nearly  half  the  total  quantity  of  oxygen  taking 
part  in  the  reaction  is  converted  into  sodium  peroxide.  The  peroxide 
was  estimated  by  means  of  potassium  permanganate.  When  a  Nj 4 
solution  of  barium  hydroxide  is  employed,  exactly  half  the  oxygen  is 
found  as  the  peroxide,  which  separates  out,  and  has  no  further  action 
on  the  oxanthrol.  Oxidation  also  takes  place  with  the  same  rapidity 
in  presence  of  Nj 4  solutions  of  ammonia,  potassium  cyanide,  or  sodium 
carbonate,  but  only  very  slowly  in  presence  of  water  alone,  and  still 
more  slowly  in  presence  of  dilute  hydrochloric  acid.  Ozone  is  not 
formed,  and  light  has  no  effect  on  the  oxidation.  Dihydrophenanthra- 
quinone,  under  similar  conditions,  passes  through  the  green  quin- 
hydrone  to  the  yellowish-red  phenanthraquinone,  half  the  oxygen 
forming  peroxide.  Hydrochrysenequinone  and  hydroretenequinone 
behave  like  hydrophenanthraquinone ;  the  formation  of  quinhydrone 
retards  the  reaction.  The  intermediate  products  of  the  oxidation  of 
the  hydroxybenzenes  could  not  be  isolated,  but  the  naphthols  yield  com¬ 
pounds  often  contaminated  with  tar.  Phenylhydroxynaphthol  forms 
phenylhydroxynaphthaquinone.  By  the  action  of  oxygen  on  hydrazo- 
benzene,  peroxide  is  formed,  but  the  reaction  takes  place  too  slowly  to 
allow  of  its  progress  being  followed.  Hydrazomethyl triazole,  although 
having  strongly  basic  properties,  is  oxidised  by  air  in  presence  of 
alkali  in  a  manner  precisely  similar  to  that  of  phenols,  peroxide  and 
azo-compounds  being  formed. 

In  this  process  of  oxidation,  the  oxygen  first  attacks  the  compounds, 
RH2  forming  R  and  H202,  the  alkali  acting  as  a  catalytic  agent,  and 
accelerating  the  action.  The  formation  of  salts  does  not  entirely 
explain  the  process,  for  oxanthrol  is  oxidised  much  more  rapidly  when 
it  is  shaken  with  borax  or  disodium  hydrogen  phosphate  solution  than 
when  water  alone  is  used,  although  ionisation  does  not  take  place,  for 
the  solution  does  not  become  red.  The  oxidation  of  hydrazobenzene 
is  very  slow  in  aqueous  alcoholic  solution,  but  is  considerably 
accelerated  by  the  addition  of  alkali.  The  acid  or  basic  properties  of 
the  compound  have  no  influence  on  the  rapidity  of  oxidation. 

The  catalytic  action  of  the  alkali  is  of  physiological  interest  in 
reference  to  the  absorption  of  oxygen  by  blood,  and  the  oxidations 
effected  in  it.  E.  W.  W. 
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Oxidation  of  the  Nature  of  Dehydrogenation  by  means  of 
Ferricyanides :  Oxidation  of  Camphor.  By  Alexandre  Etard 
{Compt.  rend.,  1900,  130,569 — 571). — The  results  of  various  observers 
show  that  when  carbon  compounds  containing  nitrogen,  such  as 
hydratropine,  phenylene-ethylenediamine,  aminoacetone  and  conicine, 
are  oxidised  by  means  of  alkali  ferricyanides,  they  lose  hydrogen,  but 
not  carbon.  Similarly,  when  camphor  is  treated  with  an  alkali  ferri- 
cyanide  at  the  ordinary  temperature,  it  is  converted  into  camphoric 
acid. 

It  is  incorrect  to  speak  of  strong  and  weak  oxidising  agents ;  the 
results  of  oxidation  depend  on  the  relative  constitution  of  the  oxidising 
agent  and  the  substance  oxidised.  C.  H.  B. 


Reaction  between  Aromatic  Aldehydes  and  the  Sodium 
Derivative  of  Borneol.  By  Albin  Haller  ( Compt .  rend.,  1900,  130, 
688 — 691.  Compare  Abstr.,  1891,  1498;  1899,  i,  770). — Benzyl- 
idene-c?-camphor  is  produced  when  the  sodium  derivative  of  either 
d-borneol  or  Z-isoborneol  is  treated  with  benzaldehyde ;  Z-borneol, 
however,  gives  rise  to  the  corresponding  derivative  of  ^camphor, 
the  following  compounds  having  been  prepared  in  order  to  corroborate 
this  observation. 


o-Methoxybenzylidene-l-camphor , 


W4< 


C:CH-C6H4-OMe 

CO 


produced 


by  adding  o-methoxy benzaldehyde  to  a  solution  of  the  sodium  derivative 
in  light  petroleum,  melts  at  92 — 94°,  and  has  [a]D  -414°58'  in 
alcoholic  solution,  whereas  its  optical  antipodes,  dissolved  in  toluene, 
gives  +431  ’50°. 

\y-Methoxybenzylidene-\-camphor  melts  at  125°,  and  has  [alD  -  528°17', 
whilst  the  dextrorotatory  compound  has  467*07°. 

Piper  onylideneA- camphor  crystallises  in  needles  melting  at  159  5° 
and  has  [aj^  -  393°8' ;  the  ^-modification  gives  435*40°. 

The  discrepancy  in  the  arithmetical  values  of  [a]D  for  the  antipodal 
forms  is  due  to  the  employment  of  solutions  of  varying  concentrations 
in  different  solvents.  G.  T.  M. 


Resolution  of  Racemic  Benzylidenecamphor.  Isomorphism 
of  the  Active  Components.  By  Jules  Minguin  {Compt.  rend., 
1900,  130,  510 — 513.  Compare  Abstr.,  1897,  i,  163,  and  1899,  i, 
771). — When  a  crystal  of  dextrorotatory  benzylidene  camphor  is 
introduced  into  a  supersaturated  toluene  solution  of  the  racemic 
compound,  optically  active  crystals  separate  which  appear  to  contain 
variable  proportions  of  the  two  active  components  ;  the  specific  rotation 
of  the  dextrorotatory  crystals  varies  from  178°  to  310°,  and  that  of  the 
1  oevoro tat ory  crystals  from  —130°  to  —262°;  the  active  compound 
has  [a]D  ±430°.  The  two  components  appear  to  exist  in  the  same 
crystal  in  an  unracemised  condition,  for  the  mixed  crystals,  like  those 
of  the  optically  active  components,  belong  to  the  orthorhombic  system, 
whereas  the  racemic  compound  crystallises  in  the  monoclinic  system. 
A  lmvorotatory  crystal  induces  crystallisation  in  a  supersaturated 
alcoholic  solution  of  the  dextrorotatory  compound  probably  because 
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the  racemic  compound  which  is  formed  is  insoluble  under  these 
conditions  ;  the  addition  of  a  racemic  crystal  produces  no  effect 
and  in  toluene  solutions  negative  results  are  obtained  in  both 
cases. 

The  optically  active  crystals  obtained  in  these  experiments  melt 
indefinitely  at  78 — 90°;  mixtures  of  the  two  antipodes  behave  in  a 
similar  manner,  whereas  the  racemic  compound  melts  at  78°  and  its 
active  components  at  96°.  G.  T.  M. 


The  Vinylamine  of  the  Camphor  Group.  By  Paul  Duden 
and  Alfred  E.  Macintyre  ( Ber .,  1900,  33,  481 — 483). — When  amino- 
borneol  is  treated  with  phosphorus  pentachloride,  it  is  converted  into 

ch-nh2 

l-chloro'2-camphanamine,  >  on  covering  this  base  with 

sodium  hydroxide  solution,  it  loses  hydrogen  chloride,  and  is  converted 

.C*NII2 

into  camphenamine,  >  which  readily  takes  up  hydrogen 


chloride  again,  and  is  reconverted  into  the  chloro-base.  In  favour  of 
the  vinylamine  constitution  for  the  base,  it  is  urged  that  (1)  it  is  un- 
saturated  towards  alkaline  permanganate;  (2)  the  molecular  refraction 
corresponds  with  one  ethylene  linking ;  (3)  it  interacts  with  methyl 
iodide  to  form  a  trimethylcamphenamine  iodide ,  C10H15*NMe3I ;  and 
(4)  it  reacts  with  benzaldehyde  (1  mol.)  to  form  a  benzylidene  compound, 
Ci0H15*NICHPh.  Benzenesulphocamphenamide ,  C10H15*NH*SO2Pb, 

crystallises  from  a  mixture  of  ether  and  light  petroleum  in  rhombic 
tablets  and  melts  at  95 — 96° ;  it  is  practically  insoluble  in  normal 
sodium  hydroxide  solution,  but  an  excess  of  6 — 7  per  cent,  alkali 
converts  it  very  largely  into  the  sodium  salt,  which  separates  in  felted 
needles ;  the  whole  of  the  amide  can  be  extracted  from  the  alkaline 
mother  liquor  by  adding  ether.  T.  M.  L. 


Action  of  Ethyl  Oxalate  on  Camphor,  V.  By  John  Bishop 
Tingle  and  Alfred  Tingle  (Amer.  Chem.  */.,  1900,  23,  214 — 230. 
Compare  Trans.,  1890,  652;  A  bstr.,  1897,  i,  484  ;  1898,  i,  443  ;  1899, 
i,  444). — a -Naphthylcamphoformeneaminecarboxylic  acid , 

<^>c:c(NH- C10H7)-CO2H, 

formed  by  the  action  of  camphoroxalic  acid  (1  mol.)  on  a-naphthyl- 
amine  (0'5  mol.)  in  alcoholic  solution,  crystallises  from  benzene  in 
well-developed,  amber  prisms  containing  \  mol.  C6H6 ;  at  100 — 105°, 
the  crystals  become  opaque,  then  change  to  a  yellow  powder  which 
melts  and  decomposes  at  170°.  The  acid  readily  dissolves  in  sodium 
carbonate  solution,  but  gives  no  coloration  with  ferric  chloride  and 
alcohol. 

Naphthylcamphoj ormeneaminecarboxylic  acid ,  obtained  in  a  manner 
similar  to  the  a- derivative,  crystallises  from  toluene  in  bright  yellow 
needles  melting  and  decomposing  at  173°. 

Orthophenylenediamine  condenses  with  camphoroxalic  acid,  forming 
a  compound ,  G]8H20O2l!l2,  which  crystallises  from  benzene  in  bright 
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yellow  needles  melting  at  246° ;  it  dissolves  slightly  in  hot  water, 
boiling  hydrochloric  acid,  or  sodium  hydroxide  solution,  being  practi¬ 
cally  unacted  on  by  these  solvents  ;  concentrated  sulphuric  acid 
readily  dissolves  it  in  the  cold,  giving  a  red  coloration. 

With  semicarbazide  hydrochloride,  camphoroxalic  acid  yields  two  com- 

C  H 

pounds  of  the  composition  '  80^>C:C(NH-NH-  00  -NH2)-C02H.  The 

a-semi-carbazide  separates  from  acetone  in  small,  white  needles,  melting 
and  decomposing  at  21 8°;  it  is  soluble  in'warm  sodium  carbonate  solution, 
and  is  reprecipitated  in  a  gelatinous  condition  on  the  addition  of  acid  ; 
it  gives  no  coloration  with  ferric  chloride  and  alcohol,  and  does  not 
evolve  ammonia  when  heated  with  caustic  alkali  solution.  The 
(3-isomeride  is  precipitated  from  glacial  acetic  acid  solution  by  the 
addition  of  alcohol  in  the  form  of  cubical  aggregates  of  colourless, 
microscopic  needles,  which  melt  and  decompose  at  209 — 210°;  it 
behaves  similarly  to  the  a-compound  with  ferric  chloride  and  with 
sodium  carbonate,  and  from  solution  in  the  latter,  acids  precipitate 
the  a-compound. 

Ethyl  camphoroxalate  condenses  with  aniline  hydrochloride  in 
presence  of  alcoholic  potash,  yielding  ethyl  phenylcamplioformeneamine- 


CQTL 


carboxylate ,  I8  14^>CiC(NHPh)#C02Et,  which  crystallises  from  benz- 
OO 

ene  in  almost  white,  microscopic  needles,  melting  and  decomposing 


at  158—160°. 


Ethyl  fi-naphthylcamphoformeneaminecarboxylate ,  C21H22ON*  C02Et, 
is  obtained  in  a  similar  manner,  using  yS-naphthylamine  in  place 
of  aniline  ;  it  crystallises  from  benzene  in  colourless,  microscopic 
needles  which  soften  at  about  160°  and  melt  and  decompose  at  about 
174°,  the  melting  point  varying  with  the  rapidity  of  heating. 

Ethyl  semicarbazylcamphiformenecarboxylate ,  C12H1802N3*C02Et,  pre¬ 
pared  by  condensing  ethyl  camphoroxalate  with  semicarbazide  hydro¬ 
chloride  in  presence  of  potassium  acetate  and  alcohol,  dissolves 
readily  in  chloroform,  ether,  or  ethyl  acetate  ;  from  the  last-named 
solvent,  it  separates  in  colourless  needles  melting  at  202°. 

Phenylcamphoformeneamine  reacts  with  benzoyl  chloride  in  presence 
of  a  little  sodium  hydroxide,  yielding  a  compound  which  crystallises 
from  benzene  in  cruciform  aggregrates  of  prisms  melting  at  160 — 161°. 
With  phenylsulphonic  chloride,  the  amine  gives  a  substance ,  crys¬ 
tallising  from  benzene  in  colourless  needles,  melting  at  133°.  The 
action  of  acetic  anhydride  on  the  amine  gives  rise  to  a  compound 
which  separates  from  a  mixture  of  ethyl  acetate  and  light  petroleum 
in  colourless  crystals  which  could  not  be  obtained  free  from  resinous 
matter;  it  melts  at  134°.  T.  H.  P. 


Genesis  of  Compounds  of  the  Menthol  Series  in  Plants. 
By  Eugene  Ciiarabot  ( Compt .  rend .,  1900,  130,  518 — 519.  Compare 
this  vol.,  ii,  101,  241). — Specimens  of  the  essential  oil  of  Mentha 
piperita ,  obtained  from  the  plant  in  three  stages  of  growth,  were 
analysed,  with  the  results  given  on  p.  304. 

At  the  commencement,  the  oil  is  very  rich  in  free  menthol,  and 

z  2 
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Oil  extracted 
from  the  plant 
before  budding. 

Oil  extracted  after  the 
formation  of  buds. 

Oil  extracted 
from  the 
plant  in  flower. 

(«)  Leaves. 

(6)Inflorescence 

Sp.  gr.  at  18° . 

0*9025 

0*9016 

0*9081 

0  9200 

Rotatory  power  at 

18°.  Z  =  100mm. 

-  24°10/ 

-  26° 

-  20°15' 

-  2°37' 

Menthyl  esters(cal- 

culated  to  men- 

thyl  acetate)  ... 

3*7  per  cent. 

10*3  per  cent. 

7  *5  per  cent. 

10*7  per  cent. 

Combined  menthol 

2*9 

8*1  „ 

5*9 

3*4  „ 

Free  ,, 

44*3  „ 

42*2  „ 

29*9 

32*1 

Total  , , 

47*2 

50*3  „ 

35*8 

40*5  „ 

Menthone  . 

5*2  „ 

4*2 

167  „ 

10-2 

contains  only  a  small  amount  of  menthone  ;  as  the  green  parts  de¬ 
velop,  the  quantity  of  combined  menthol  increases.  The  results 
obtained  with  the  third  sample  of  oil  indicate  that  the  accumulation 
of  esters  takes  place  only  in  the  leaves,  and  that,  as  the  oil  passes 
to  the  flowering  parts,  the  amount  of  esters  diminishes  ;  at  the 
same  time,  the  quantity  of  menthone  increases.  The  menthol,  which 
is  produced  during  the  development  of  the  green  parts  of  the  plant, 
becomes  ef  terified  in  the  leaves,  and  undergoes  oxidation  to  menthone 
in  the  inflorescence.  The  formation  of  the  latter  compound  depends 
on  the  flowering  of  the  plant ;  when  the  reproductive  functions  are 
arrested  by  the  action  of  certain  insects,  the  amount  of  ketone  pro¬ 
duced  is  very  small.  G.  T.  M. 

Benzenesulphamino-compounds  of  Primary  Bases.  By 
RichakdWillstatter  and  Rudolf  Lessing  ( Ber .,  1900, 33,  557 — 559). 
— Benzenesulphonic  chloride  reacts  with  certain  primary  bases  of  the 
terpene  group  to  form  amino-compounds,  which,  in  contradiction  to 
Hinsberg’s  rule,  are  insoluble  in  alkalis.  Benzenesulphondihydro- 
carvylamide ,  CjoH^’NH’SOgPh,  crystallises  in  colourless  needles 
melting  at  132°,  and  is  not  altered -by  concentrated  aqueous  soda. 
Benzenesulphondihydroeucarvylamide  crystallises  in  quadratic  tablets 
melting  at  103 — 105°,  and  is  also  insoluble  in  alkalis.  A.  H. 

Curangin,  the  Glucoside  of  Curanga  Amara.  By  S.  E. 
Boorsma  (Chem.  Centr 1900,  i,  298  ;  from  Ned.  Tijd.  Pharm .,  11, 
366 — 371.  Compare  this  vol.,  i,  243).* — Curangaegenin,  C30H47O7, 
does  not  contain  methoxy-groups.  The  formula  was  confirmed  by 
molecular  weight  determinations.  Curangin  is  either  non-poisonous 
or  only  very  slightly  poisonous.  E.  W.  W. 

Aloe  emodin  and  Frangula-emodin.  By  O.  A.  Oesterle 
{Arch.  Pharm.,  1899,  237,  699 — 704). — Emodin  extracted  from 
Frangula  bark  crystallises  in  orange-red  needles  and  melts  at  250°. 
It  can  also  be  distinguished  from  aloe-emodin  (Abstr.,  1899,  i,  538)  by 
heating  it  for  a  little  while  with  strong  sulphuric  acid,  bringing  a 
few  drops  of  the  mixture  into  water,  and  making  alkaline  with 
ammonia,  when  a  cherry-red  solution  is  formed,  which  gives  an 
absorption  band  between  0*56  and  0*47//.  Under  similar  circumstances, 
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aloe-emodin  yields  a  distinctly  violet  solution,  with  an  absorption  band 
between  0*59  and  0'49ju. 

When  heated  with  propionic  anhydride,  aloe-emodin  yields  a  yellow 
product  melting  at  152 — 153°;  the  product  from  frangula-emodin 
melts  at  121 — 122°.  When  treated  with  benzoyl  chloride  and  sodium 
hydroxide,  aloe-emodin  yields  a  tribenzoyl  derivative,  whilst  frangula- 
emodin  gives  a  dibenzoyl  derivative  ;  these  are  yellow,  and  melt  at 
235°  and  225°  respectively.  C.  F.  B. 


Cause  of  the  Change  of  Colour  of  Congo  Red  by  the  Action 
of  Acids.  By  St.  Schimansky  ( Chem .  Cenlr 1900,  i,  423  ;  from 
Mitt.  TechnoL  Gewerb-Mus.  Wien ,  1900,  39 — 40). — By  the  action  of 
acids  on  Congo  red,  it  becomes  blue,  but  this  is  not  due,  as  hitherto 
supposed,  to  the  formation  of  the  free  dye,  but  rather  to  the  pro¬ 
duction  of  an  unstable  hydrogen  chloride  compound,  which  is  gradually 
decomposed  by  washing  with  water.  The  free  dye,  which  is  brownish- 
red  and  soluble  in  water,  is  prepared  by  treating  a  solution  with 
excess  of  hydrochloric  acid,  and  washing  the  precipitate  with  water, 
until  the  filtrate  acquires  a  pale  pink  colour.  E.  W.  W. 

A  Glycol  and  Aldol  of  the  Furfuran  Series.  By  Gustav 
Lindauer  ( Moncttsh .,  1900,  21,  72 — 79). — Furfuraldehyde  and  iso- 
butaldehyde  condense  in  the  presence  of  alcoholic  potash  to  form 
yf urfuryl-/3j3-di?nethylpropylene  glycol ,  04OH3 •  C H(OH) •  C  Me2 •  CH2*  OH, 
which  is  a  hygroscopic,  colourless  substance,  melts  at  64°,  is 
volatile  with  steam,  and  boils  at  257°  (corr.).  The  diacetate  is  a 
colourless  liquid,  which  boils  at  176 — 177°  under  42  mm.  pressure. 
The  two  aldehydes,  when  shaken  together  with  a  cold  saturated 
solution  of  potassium  carbonate,  form  a  thick  oil,  which  cannot  be 
distilled,  and  is  probably  the  aldol  corresponding  with  the  above 
glycol,  which  is  formed  when  this  oil  is  reduced  by  means  of  aluminium 
amalgam.  R.  H.  P. 


Furfuroylacetic  Acid  and  Methyl  Furfuryl  Ketone.  By  S.  S. 
Sandelin  ( Ber .,  1900,  33,  492 — 494.  Compare  Marquis,  Abstr., 
1899,  i,  798). — Ethyl  furfur  oylacotate,  C^H^CO’CH^COgEt,  may  be 
obtained  by  the  action  of  sodium  on  a  mixture  of  ethyl  acetate  and 
ethyl  pyromucate,  according  to  Claisen  and  Bowman’s  method  (Abstr., 
1887,  583)  ;  it  is  an  almost  odourless,  greenish-yellow  oil  distilling  at 
170°  under  33  mm.  pressure;  its  copper  derivative,  C18H1808Cu,  is  a 
green,  microcrystalline  powder  melting  at  175°.  When  the  ester  is 
warmed  for  several  hours  on  the  water-bath  with  a  slight  excess  of  phenyl- 

hydrazine,  it  yields  \-phenyl-Zfurfurylpyrazolone ,  NPh^ 

crystallising  in  colourless  plates  and  melting  at  179°,  and  when 
boiled  with  sulphuric  acid  (1  in  25)  for  some  2|  hours,  and  then 
extracted  with  ether,  it  yields  methyl  furfuryl  ketone  melting  at  33° 
and  distilling  at  173°,  the phenylhy dr azoneoi  which  melts  at  86*5°  and 
the  oxime  at  92°.  When  the  oxime  is  treated  with  Beckmann’s  mix¬ 
ture,  it  yields  a  small  quantity  of  a  nitrogen  compound  melting  at 
108°,  which,  when  hydrolysed  with  potassium  hydroxide,  yields  a 
compound  melting  at  99°,  J.  J.  S, 


N=C*aOH, 
CO -CH, 
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Furylsuccinic  Acid  [Furfurylsuccinic  Acid].  By  S.  S.  Sandelin 
(Ber.y  1900,  33,  487 — 489.  Compare  Abstr.,  1898,  i,  467). — Ethyl 
P-cyano-fi-furfurylpropionate ,  C4OH3*  CH(CN)*CH2,C02Et,  is  formed 
when  ethyl  furfurylmalonate  is  heated  for  7  hours  at  60°  with  an 
aqueous  alcoholic  solution  of  potassium  cyanide  (1  mol.) ;  it  distils  at 
174‘5°  under  33  mm.  pressure,  readily  turns  brown,  and,  on  hydrolysis 
with  an  excess  of  barium  hydroxide,  yields  furfurylsuccinic  acid. 
ft-Cyano-fi-furfurylpropionic  acid  is  obtained,  together  with  consider¬ 
able  amounts  of  bye-products,  when  2  mols.  of  potassium  cyanide  are 
employed;  it  crystallises  from  benzene  in  needles  melting  at  109°, 
dissolves  in  water,  but  is  insoluble  in  light  petroleum,  and  is  readily 
hydrolysed  to  the  succinic  acid  ;  its  calcium  and  barium  salts  are 
readily  soluble  in  water,  whereas  the  silver  salt  is  insoluble,  but 
readily  decomposes.  When  dissolved  in  hot  water,  it  is  hydrolysed  to 
furfurylsuccinamic  acid,  C4OH3*  CH(CO#NH2)*CH2»  C02H,  which  crys¬ 
tallises  in  colourless  needles  melting  at  155°.  The  diamide ,  obtained 
by  the  action  of  concentrated  ammonia  on  the  methyl  ester,  crystal¬ 
lises  from  boiling  water  in  thin  plates  melting  and  decomposing  above 
220°;  th e  dihydrazide  forms  a  white  powder  melting  at  159 — 161°, 
dissolves  readily  in  water,  and  yields  a  dibenzylidene  derivative, 
C22H2o03N4,  melting  at  199 — 200°.  J.  J.  S. 

Furfurylsuccinic  Acid  [Furfurylcarbinylsuccinic  Acid]. 

By  S.  S.  Sandelin  ( Ber 1900,33,  489 — 491). — Ethyl  furfurylcarbinyl- 
malonate ,  obtained  from  the  acid  (Abstr.,  1888,  678)  by  the  aid  of 
sulphuric  acid  and  alcohol,  is  a  pale  yellow  oil  distilling  at  171 — 173° 
under  33  mm.  pressure ;  it  reacts  with  sodium  ethoxide  and  ethyl 
chloroacetate,  yielding  ethyl  y-furfurylp'opane-aftft-tricarboxylate , 

C4OH3  *  CH2*  C(CH2*  COaEt)  (C02Et  )2, 
which  is  a  thick,  yellowish  oil  distilling  at  212 — -2 13*5°  under  25  mm. 
pressure ;  when  hydrolysed  with  excess  of  alcoholic  potash,  it  yields 
the  acid ,  which,  after  solution  in  ether  and  precipitation  with  light 
petroleum,  forms  minute  needles  melting  and  decomposing  at  155 — 156°. 
When  the  acid  is  heated  at  155 — 160°,  it  loses  carbon  dioxide  and 
yields  furfurylcarbinylsuccinic  acid , 

C4OH3*  CH2*  CH(C02  H)  *ch2*  co2h, 

crystallising  from  acetic  acid  in  plates  melting  at  139 '5 — 140°  and 
insoluble  in  benzene,  chloroform,  or  light  petroleum  ;  the  ethyl  ester  is 
a  pale  yellow  oil  distilling  at  2 1 3 *5 — 215°  under  67  mm.  pressure. 

J.  J.  S. 

Hydro xylamin©  Derivatives  of  Tetrahydropyrone  Com¬ 
pounds.  By  Pavel  Iw.  Petrenko-Kritschenko  (J.  Buss.  Phys . 
Chem.  Soc.y  1899,  31,  901—905,  and  Ber.,  1900,  33,  744—747.  Com¬ 
pare  Abstr.,  1899,  i,  706). — o-Diethoxydiphenyltetrahydropyroneoxime 
crystallises  with  various  organic  liquids,  giving  the  following  com¬ 
pounds.  With  glycerol,  in  which  it  is  only  slightly  soluble,  C91H2504N  + 
C3H803,  which  melts  at  about  126°.  Ethylene  glycol  readily  dissolves 
the  oxime,  and  deposits  shining  crystals  of  the  composition  C21H2504N  -+• 
2JC2H602,  which  melt,  when  quickly  heated,  at  about  106°.  Benzene 
yields  efflorescent  crystals  of  the  formula  C21H2504N  +  1 JC6H6,  and  with 
carbon  tetrachloride  the  compound  C2lH2504N  +  2CC14  is  formed.  With 
quinoline,  C21H2504N  +  2C9H^N,  melting  at  about  104°,  is  obtained,  and 
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aniline  gives  C21H2504N  4-  2^C6H7N.  Compounds  were  also  obtained 
with  ethyl  malonate,  ethyl  acetoacetate,  ether,  amyl  alcohol,  isovaleric 
acid,  ethylene  bromide,  and  nitrobenzene,  but  in  all  these  cases  crystals 
deposited  at  different  temperatures  did  not  give  concordant  numbers 
on  analysis. 

o-Dimethoxydiphenyltetrahydropyroneoxime  crystallises  with  ethyl 
malonate,  ethyl  acetoacetate,  or  acetic  acid,  forming  compounds  of 
indefinite  composition. 

Diphenyltetrahydropyroneoxime  is  readily  dissolved  by  ethylene 
glycol,  and  the  solution  deposits  shining  crystals  having  the  composi¬ 
tion  Cl7H1702N  -f  2C2H602  and  melting  at  145°.  With  glycerol,  it 
gives  shining  needles  of  the  formula  Cl7HT^02N  +  C3H803,  and  melting 
at  147°.  With  ethyl  malonate  and  ethyl  acetoacetate,  indefinite  com¬ 
pounds  are  obtained. 

The  benzoyl  derivative  of  diphenyltetrahydropyroneoxime, 


n<r-CHPh-CH 

UN)HPh-CH 


2^CIN*OBz,  separates  from  acetic  acid  solution  in  white 
2 


crystals  which  melt  at  157°  and  dissolve  slightly  in  alcohol,  but  are 


insoluble  in  water. 


T.  H.  P. 


Synthesis  of  Tetrahydropyrone  Derivatives.  By  Pavel 
Iw.  Petrenko-Kritschenko  and  E.  Eltchaninoff  (J.  Russ.  Phys . 
Chem.  Soc.y  1899,  31,  905 — 909.  Compare  Abstr.,  1899,  i,  440). — 
On  condensing  benzaldehyde  with  ethyl  acetonedicarboxylate  in  pre¬ 
sence  either  of  hydrochloric  acid  or  ammonia,  a  mixture  of  isomeric 
ethyl  diphenyltetrahydropyronedicarboxylates  is  obtained  with  melt¬ 
ing  point  varying  from  116 — 126°;  the  solubilities  of  these  isomerides 
are  apparently  nearly  equal,  since  they  could  not  be  separated  by 
crystallisation.  When  methyl  acetonedicarboxylate  is  used  instead  of 
the  ethyl  ester  in  this  condensation,  in  presence  of  hydrochloric  acid, 
the  corresponding  methyl  derivative,  having  the  composition  C21H20Oc, 
and  the  melting  point  194°,  is  obtained  ;  when  ammonia  is  used  as 
the  condensing  agent,  an  isomeric  compound  melting  at  146 — 149°  is 
obtained,  which,  however,  could  not  be  separated  from  a  small  quan¬ 
tity  of  an  admixed  isomeride.  In  presence  of  a  few  drops  of 
diethylamine,  benzaldehyde  and  methyl  acetonedicarboxylate  condense 
to  form  methyl  benzylidenebisacetonedicarboxylate , 

CHPh[CH(C02Me)*C0*CH2*C02Me]2, 
which  melts  at  167 — 172°,  and  is  slightly  soluble  in  alcohol,  chloro¬ 
form,  or  benzene,  but  insoluble  in  water ;  its  alcoholic  solution  gives 
a  faint  red  colour  with  ferric  chloride.  T.  H.  P. 


Bis-Phenylethylenetetrahydropyronecarboxylic  Acid  and 
its  Derivatives.  By  Edoardo  Coen  ( Gcizzetta ,  1900,  30,  i,  1 — 8). — 
2  :  b-Diphenylethylenetetrahydrojiyrone-S-carboxylic  acid , 

co2h-ch-co*ch2 

CHPhICH-CH-O-CH-CHICHPh, 

obtained  by  passing  hydrogen  chloride  into  a  mixture  of  2  mols.  of 
cinnamaldehyde  and  one  of  acetonedicarboxylic  acid  dissolved  in  acetic 
acid,  separates  from  benzene  as  an  orange-yellow  powder  and  melts  at 
210 — 211°  ;  it  is  soluble  in  alcohol,  ether,  or  ethyl  acetate.  The  bromo - 
derivative, C22H1904Br,  separates  from  alcohol  as  a  yellow  powder  melting 
and  decomposing  at  above  280°,  and  dissolves  in  benzene  or  ether,  and,  to 
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a  less  extent,  in  alcohol.  The  ethyl  ester  of  the  acid,  C24H2404,  is 
precipitated  from  benzene  solution,  by  the  addition  of  light  petroleum, 
as  a  yellow  powder  melting  at  233°.  By  the  action  of  alcoholic 
ammonia  on  the  ethyl  ester,  three  isomeric  bases ,  of  the  composition 
C44H4AN,  are  obtained.  The  first  of  these  is  a  yellow  substance, 
and  when  crystallised  from  alcohol  melts  at  244 — 245° ;  the  second  is 
soluble  in  ethyl  acetate  and  melts  at  above  280° ;  and  the  third  is 
insoluble  in  all  solvents.  They  yield  pale  yellow,  crystalline  platini - 
chlorides.  T.  H.  P, 


2-MethyF7-hydroxypheno-3-pyrone(2-Methyl-7-hydroxychrom- 
one).  By  M.  Bloch  and  Stanislaus  von  Kostanecki  (. Ber .,  1900, 
33,  471 — 476). — The  name  “  chromone”  is  introduced  for  pheno-y- 
,0 — CH 


pyrone,  C6H4<C0>'jH- 

a- Acetyl 2  :  4 diethoxy  acetophenone ,  CH2Ac,CO*C6H4(OEt)2,  is  pre¬ 
pared  by  the  action  of  ethyl  acetoacetate  on  resacetophenone  diethyl  ether, 
crystallises  from  dilute  alcohol  in  colourless  prisms,  melts  at  90°,  and 
gives  a  red  coloration  with  .ferric  chloride  in  alcoholic  solution. 
When  heated  with  hydriodic  acid,  it  gives  Y-ethoxy-Z-methylchromone , 

OEt*CfiHo<^  n^e,  which  crystallises  from  dilute  alcohol  in  broad, 

silky  needles,  melts  at  123 — 124°,  and  gives  a  violet-blue  fluorescence 
when  dissolved  in  sulphuric  acid.  In  this  respect,  it  resembles 

O — CH 

3:7 -diethoxy  chromone,  OEt’C^Hg^QQ the  diethyl  ether  of 

Schall  and  Dralle’s  oxidation  product  of  brazilin  (Abstr.,  1892,  502  ; 
compare  Feuerstein  and  Kostanecki,  Abstr.,  1899,  i,  538),  which 
crystallises  in  large,  flat  needles,  and  melts  at  125°.  When  heated 
with  sodium  ethoxide,  7-ethoxy-2-methylchromone  is  hydrolysed  into 
acetic  acid  and  resacetophenone  monoethyl  ether, 

CH3*CO*C6H3(OH)*OEt. 

X>— CMe 

7-Ilydroxy-%-methylchromo7ie,OJl*CQH2<^QQ'^Q  >  is  produced  in  the 

action  of  hydriodic  acid  on  aeetyldiethoxyacetophenone,  along  with 
the  ethyl  ether  already  described,  from  which  it  can  be  prepared  by 
the  further  action  of  hydriodic  acid  ;  it  crystallises  from  dilute  alcohol 
in  short,  thick,  well-formed,  microscopic  prisms,  melts  at  249 — 250°, 
and  gives  a  blue-violet  fluorescence  when  dissolved  in  sulphuric  acid. 

T.  M.  L. 


f  1 


Condensation  of  Homologous  Phloroglucinols  with  Salicyl- 
aldehyde.  By  Hugo  Weidel  and  Franz  Wenzel  ( Monatsh .,  1900, 
21,  62 — 71). — When  dimethylphloroglucinol  and  salicylaldehyde,  dis¬ 
solved  in  acetic  acid,  are  heated  together  with  hydrochloric  acid, 
crystals  containing  hydrochloric  acid  separate  out,  which,  on  treatment 
with  water,  decompose  and  leave  5  :  7 -dimethyl-8-hydroxyfluorone  \  this 
crystallises  in  dark  red  prisms  melting  at  275°  and  yields  an  acetyl 
derivative,  which  forms  clusters  of  lustrous,  yellow  needles,  and  melts 
at  208 — 210° ;  on  treatment  with  potash  and  methyl  iodide,  it  forms  a 
pseudomeihyl  ether ,  which  crystallises  in  dull,  orange-yellow  needles 
melting  at  133°, 
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Methylphloroglueinol  and  salicylaldehylde  form  a  similar  condensa¬ 
tion  product,  (5-or  fJ-)meihyl-&-hydroxyjluoroney  which.  is  a  very  insoluble 
substance  crystallising  only  from  methyl  alcohol  in  ochreous,  micro¬ 
scopic  needles  melting  and  decomposing  at  220°. 

it.  H.  P. 

Ricinine.  By  Thomas  Evans  (J.  Amer.  Chem .  Soc .,  1900,  22, 
39 — 46.  Compare  Tuson,  Trans.,  1864,  17,  195,  Werner  Jahresber ., 
1870,  877,  and  Schulze,  Abstr.,  1898,  i,  42). — It  appears  that  the 
compounds  obtained  by  Tuson  and  by  Schulze  are  identical ;  Tuson’s 
method  of  extraction  yields  somewhat  less  satisfactory  results  than 
Schulze’s,  although  the  product  obtained  is  lighter  in  colour.  It  has 
been  found  advantageous  to  substitute  boiling  toluene  for  alcohol  in 
Tuson’s  method.  When  recrystallised  from  alcohol,  ricinine  forms 
small  plates  melting  at  193°.  The  analytical  data  agree  fairly  well 
with  those  obtained  by  Schulze  and  point  to  the  composition  C16H1604lSr4. 

A  dibromide ,  probably  C]6H1604ISr4Br2,  or  C16Hu04N4Br2,  is  obtained 
when  ricinine  is  treated  with  bromine  in  either  aqueous  or  chloroform 
solution  ’  it  crystallises  in  long,  brittle  needles  melting  and  decomposing 
at  230°,  and  is  only  sparingly  soluble  in  most  solvents.  Alkaline 
potassium  permanganate  readily  oxidises  ricinine,  yielding  an  acid 
which  crystallises  in  colourless  needles  melting  at  279 — 280°,  but 
turns  black  a  few  degrees  lower.  A  second  oxidation  product 
crystallising  in  red  prisms  and  soluble  in  benzene  to  a  reddish-yellow 
solution  with  a  green  fluorescence  has  also  been  obtained.  J.  J.  S. 


Chloro-derivatives  of  Oxygenated  Alkaloids.  Action  of 
Chlorine  on  Strychnine  in  Glacial  Acetic  Acid  Solution.  By 
Gaetano  Minunni  and  Giovanni  Ortoleva  ( Gazzetta ,  1 900, 30,  i,  39 — 54). 
— The  principal  product  obtained  bypassing  chlorine  into  an  acetic  acid 
solution  of  strychnine  is  a  tetrachlorostrychnine,  G21H1802N2C14H- H20, 
which  separates  from  alcohol  in  white,  prismatic  crystals  soluble  in 
glacial  acetic  acid,  and  very  slightly  so  in  alcohol ;  its  hydrochloride  dis¬ 
solves  in  acetic  acid.  It  forms  an  oxime ,  C21H18ON2Cl4!N,OH  +  2H20, 
which  at  160°  loses  |H20  and  begins  to  decompose  ;  it  is  soluble  in 
alkali  hydroxide  solution,  and  is  reprecipitated  by  acids.  The  hydro¬ 
chloride  of  the  oxime,  C21H1902N3C14,HC1  +  2JH20,  is  slightly  soluble 
in  boiling  alcohol,  from  which  it  may  be  crystallised. 

Besides  the  tetrachloro-derivative,  a  small  quantity  of  a  liexa- 
chlorostrychniney  C21H1602N2C16,  is  also  obtained  ;  it  is  a  white  compound 
readily  soluble  in  glacial  acetic  acid.  T.  H.  P. 


Pyrrolealdehyde.  By  Eugen  Bamberger  and  G.  Djierdjian  (Ber.y 
1900,  33,  536 — 542). — Reimer’s  reaction  takes  place  with  pyrrole, 


giving  rise  to  pyrrole-2-aldehydey 


CH-NHL 

>  this  melts  at  45°, 


and,  unlike  benzaldehyde,  forms  large,  colourless,  rhombic  crystals,  is 
odourless,  does  not  redden  magenta  which  has  been  decolorised  by 
sulphurous  acid,  and  is  not  oxidised  by  the  air  •  with  alkaline  potass¬ 
ium  permanganate,  it  yields  pyrroline-2-carboxylic  acid  (Ciamician  and 
Silber,  Abstr.,  1884,  1044),  a  fact  which  determines  its  structure. 
The  sodium  hydrogen  sulphite  derivative ,  C5H604NSNa,  crystallises 
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from  water  in  lustrous  leaflets,  and  the  phenylhydrazone  from  light 
petroleum  in  white,  shining  needles  melting  at  139 — 139 *5° ;  the 
p -nitrophenylhydrazone  crystallises  from  xylene  in  reddish-black  needles 
with  an  intense,  steel-blue  surface-colour,  and  melts  at  182*5 — 183°. 
The  author  emphasises  the  fact  that  the  latter  compound  gives  brown¬ 
ish-yellow  solutions  with  chloroform,  xylene,  carbon  tetrachloride,  or 
ether,  although  with  methyl  or  ethyl  alcohol,  glacial  acetic  acid,  or 
ethyl  acetate  dark  red  solutions  are  obtained  ;  the  explanation  is, 
perhaps,  to  be  sought  for  in  the  different  dissociating  powers  of  the 
solvents  named.  The  ^-nitrophenylhydrazones  of  a  large  number  of 
other  ketones  and  aldehydes  show  a  similar  behaviour  ;  that  derived 
from  diacetyl,  C10HuO3N3,  hitherto  undescribed,  forms  orange-yellow 
needles  with  a  silky  lustre,  and  melts  at  229*5 — 230*5°.  Pyrrole- 
cildoxime  crystallises  from  chloroform  or  benzene  in  white,  silky  needles 
and  melts  at  164*5°.  W.  A,  D. 

Derivatives  of  5:6: 8-Trimethylquinoline.  By  Hjalmar 
Wikander  ( Ber 1900,  33,  646 — 648). — 5:6:8 -Trimethylquinoline 
methiodide ,  C12H13N,MeI,  crystallises  from  water  in  large,  yellow, 
prismatic  rods  and  needles  melting  and  decomposing  at  208 — 209°. 
The  methodichr ornate,  (C12H13NMe)2Cr207,  separates  from  aqueous 
solution  in  small,  yellow,  sparkling  needles  which  darken  at  206°  and 
explode  at  216°.  The  methochloride ,  C12H13N,MeCl -f  1 JH20,  dissolves 
in  alcohol,  and  on  precipitating  with  ether  separates  in  small,  bluish- 
green,  prickly  prisms  which  soften  at  82°  and  melt  at  135°.  The  base 
yields  a  dibromide ,  C12H13NBr2,  which  crystallises  from  acetic  acid  in 
large,  dark  yellow,  needles. 

5  :  6  \%-Trimetltyltetrahydroquinoline ,  C12Hl7N,  obtained  by  reducing 
the  trimethylquinoline,  is  a  thick,  strongly-smelling  oil,  boiling  at 
287 — 290°.  Its  hydrochloride  crystallises  from  water  in  a  felt-like 
mass  of  small  needles  which  soften  at  230°  and  melt  and  decompose 
at  238 — 239°.  T.  H.  P. 

Syntheses  of  2-  and  4-Hydroxyquinolines.  By  Budolf 
Camps  {Arch.  Pharm .,  1899,  237,  659 — 691). — Most  of  the  results 
detailed  in  this  paper  have  been  already  published  (this  vol.,  i,  115), 
but  the  following  compounds  appear  to  have  been  described  for  the 
first  time.  Propionyl-o-jlavaniline  is  yellowish,  and  melts  at  137°; 
butyryl-o-jlavaniline  is  white,  and  melts  at  104°.  2-Hydroxy-i  methyl-Z- 
ethylquinoline  melts  at  226° ;  k-hydroxy-2-propylquinoline  melts  at 
166°,  and  the  orange  platinichloride  melts  and  decomposes  at  228°. 
%IIydroxy~i-phenylquinoline  melts  at  259°,  and  has  only  feeble  acid 
and  basic  properties  ;  when  distilled  with  zinc-dust  in  a  current  of 
hydrogen  gas,  it  yields  4-phenylquinoline.  C.  F.  B. 

Malonic  Acid  Derivatives  of  Dibromo-a  naphthaquinone. 
By  Carl  T.  Ltebermann  [and  in  part  E.  Hoyer]  ( Ber .,  1900,  33, 
566 — 578.  Compare  Abstr.,  1899,  i,  522). — Ethylamine  1-etJiyl- 
naphthindolinonequinone-Z-carboxylate  forms  lustrous,  steel-blue  prisms  ; 
the  sodium  salt  crystallises  in  the  form  of  dark  blue  needles,  and  the 
copper  salt  is  precipitated  as  red  clots  from  a  solution  of  copper  acetate. 
a-Bromonajyhthaquinone-S-ethylacetamide ,  obtained  as  a  bye-product  in 
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the  formation  of  ethyl  ethylnaphthindolinonequinonecarboxylate, 
(loc.  cit.)  forms  red  prisms.  This  ester,  on  hydrolysis,  yields  2 -hydroxy- 

.CO-C-NEt^ 

1  -ethylnaphthindolequinone,  which  from  its 

solution  in  caustic  alkalis  is  precipitated  by  acids  as  a  blue  powder 
closely  resembling  indigotin  as  regards  its  solubilities  and  behaviour 
with  sulphuric  acid  ;  it  does  not,  however,  colour  mordants. 

Ethyl  2 -hydroxy- 1  -  benzyl-a-naphthindolequinone - 3  -cccrbo  xyl ate , 

°r> a  4  \£0  •  C — C(C02Et  y  u  ’ 

prepared  by  the  action  of  benzylamine  on  ethyl  2-bromo-a-naphtha- 
quinone-3-malonate,  forms  yellow,  silky  needles,  which  melt  about 
160°,  colours  mordants,  and,  on  hydrolysis,  yields  2-hydroxy-\-benzyl- 
a-naphth  indolequinone. 

Ethyl  bromo-a-napththaquinoneacetoacetate  condenses  with  ethyl- 

amine  to  form  the  ethylamide  of  2-methyl-l-ethylnaphthindolequinone- 

XX>C - NEt^  .  _  , 

3-car  boxy  lie  acid,  which  foims 

lustrous,  dark  steel-blue  needles. 

COC-OH 

2-Hydroxy-a-naphthaquinone-3-acetic  acid ,  -CO  H* 

2  2 

prepared  by  treating  ethyl  bromo-  or  chloro-a-naphthaquinonemalon- 
ate  with  alkalis,  forms  bright  yellow  tablets,  which  melt  at 
206 — 207°;  the  sodium,  copper ,  and  ethylamine  salts  were  prepared 
and  analysed  :  the  monomethyl  ester  forms  bright  yellow  needles  melt¬ 
ing  at  144 — 145°. 

By  the  action  of  alcoholic  potash  on  ethyl  bromonaphthaquinone- 
acetoacetate,  a  compound ,  Clc.Hg03Br,  is  obtained  as  a  yellow,  crystal¬ 
line  substance  melting  at  134°;  its  solutions  in  alkali  hydroxides  or 
carbonates  show  strong  fluorescence.  Its  monoethyl  ester  melts  at 
180°,  the  monomethyl  ester  at  158°,  but  neither  exhibit  the  fluorescence 
of  the  parent  substance. 

C0-C-CH(C02Et)2 

Ethyl  a~naphthaquino7iedimalonate,  C6H4<\QQ.Q.Qjj(Qo^Et)1  J  *orms 

yellow  crystals  which  melt  at  98°  and  dissolve  in  alkalis  with  green 
fluorescence ;  alkalis  convert  it  into  ethyl  a-naphthaquinoneisoindonedi- 

.CO-C-CH(COJEt).  .  ,  J  , 

carboxylate ,  C6H4  ^CO-C-CH^COgEt)^00,  whlch  cr7stalllses  m  dark 

green  needles  with  a  violet  iridescence. 

CO-C-CH2*COMe 

Ethyl  2 -acetonyl-a-naphthaquinone-3 -acetate ,  C6H4\qq,  ^tJ 

prepared  by  leaving  a  mixture  of  dibromonaphthaquinone  (1  mol.), 
ethyl  acetoacetate  (1  mol.),  and  sodium  ethoxide  (2  mols.)  overnight, 
crystallises  in  red  needles  melting  at  158°.  B.  H.  P. 


Action  of  Iodine  on  Antipyrine.  By  J.  Bougault  (J.  Pliarm ., 
1900,  [vi],  11,  97 — 100). — The  author’s  method  for  the  estimation  of 
antipyrine  (Abstr.,  1899,  ii,  193)  is  also  applicable  to  the  estimation 
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of  hypnal  and  salipyrine,  1  gram  of  the  former  absorbing  0*7185 
gram  of  iodine,  and  1  gram  of  the  latter  0*7791  gram  of  iodine. 

When  concentrated  alcoholic  solutions  of  4  mols.  of  antipyrine,4  mols. 
of  iodine,  and  3  mols.  of  mercuric  chloride  are  heated  to  70 — 80°  and 
then  mixed  together,  the  compound  4CnHnON2T,HgCl2,HgI2,2HCi 
is  gradually  deposited  as  a  light  yellow,  crystalline  powder.  If, 
however,  only  2  mols.  of  mercuric  chloride  are  used  for  every  4  mols. 
of  antipyrine,  then  the  bright  yellow,  crystalline  compound , 
2C11H11ON2I,HgI2,HCl,  is  obtained.  H.  R.  Le  S. 

Iodoantipyrine.  By  J.  Bougault  (J.  Pkarm, .,  1900,  [vi],  11, 
100 — 102.  Compare  Abstr.,  1886, 158). — Pure  iodoantipyrine  may  be  ob¬ 
tained  by  decomposing  the  compound  4CnHnON2I,HgCl2,HgI2,2HCl 
with  a  solution  of  potassium  iodide  made  alkaline  with  a  little  sodium 
carbonate.  It  may  also  be  readily  prepared  by  adding  iodine,  dissolved 
in  a  solution  of  potassium  iodide,  to  a  boiling  solution  of  antipyrine 
and  sodium  acetate  in  water.  On  cooling  the  mixture,  the  iodoanti¬ 
pyrine  is  precipitated  in  almost  theoretical  amount. 

100  c.c.  of  water  at  17°  dissolve  0*080  gram  of  antipyrine. 

H.  R.  Le  S. 

1 -Phenyl- 4- methylpyrazolone.  By  Fritz  Fichter,  Joseph 
Enzenauer,  and  Emil  Uellenberg  ( Ber.,  1900,  33,  494 — 499). — 
When  an  aqueous  solution  of  citradibromopyrotartaric  acid  (1  mol.)  is 
warmed  on  the  water-bath  with  phenylhydrazine  (3  mols.),  carbon 
dioxide  is  evolved,  and  a  deposit  of  Knorr’s  l-phenyl-3-methylpyr- 
azolone-4-azobenzene  (Abstr.,  1887,  602)  and  l-phenyl-4:-methyl-5- 
pyrazolone  is  formed  \  the  two  may  be  separated  by  the  aid  of  benzene, 
in  which  the  azo-derivative  is  soluble.  The  same  phenylmethyl- 
pyrazolone  is  obtained  when  Wislicenus  and  Arnold’s  1 -phenyl-4- 
methylpyrazolone-3-carboxylic  acid  ( Annalen ,  1888,  246,  331)  is  dis¬ 
tilled  under  9  mm.  pressure,  or  when  ethyl?/5-bromo-a,-methylacrylate  is 
heated  at  120 — 130°  with  phenylhydrazine.  The  latter  synthesis 
indicates  that  bromomethylacrylic  acid  is  probably  an  intermediate 
product  in  the  preparation  of  the  pyrazolone  from  citradibromopyro- 

NH-CH 

tartaric  acid.  l-Phenyl-4-methyl-5-pyrazolone,  NPh<^Q  #  crys¬ 
tallises  from  alcohol  in  glistening,  flat  needles  melting  at  210°,  and 
dissolves  readily  in  both  alkalis  and  acids,  but  does  not  react  with 
nitrous  acid,  or  yet  with  diazobenzene  (Abstr.,  1895,  i,  395) ;  with 
bromine,  it  yields  a  k-bromo-X-phenyl-i-methyl-S-pyrazolone  melting  at 
242°,  and  with  benzaldehyde  a  benzylidene  derivative  melting  and 
decomposing  at  216 — 225°. 

In  the  synthesis  of  l-phenyl-4-methyl-5-pyrazolone  from  ethyl  bromo- 
methylacrylate,  an  isomeric  base,  l-phenylA-methyl-S-pyrazolone ,  is 
always  formed  ;  in  fact,  it  is  the  main  product  when  the  condensation 
takes  place  on  the  water-bath  ;  it  crystallises  in  glistening  needles 
melting  at  145°,  yields  a  nitro- derivative  which  crystallises  in  yellow, 
glistening  needles  melting  at  124°,  an  acetyl  derivative,  2-acetyl-l- 
phenyl-k-methyl-3-pyrazolone,  melting  at  167°,  and  also  reacts  with 
diazobenzene  J.  J.  S. 
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Action  of  Diazomethane  on  Picryl  Acetate.  By  Hans  von 
Pechmann  ( Ber.f  1900,  33,  627 — 631.  Compare  Heinke,  Abstr.,  1898, 
i,  413). — Pyrazolinedimethylenepicryl  acetate , 

C  H-  CH-  C(CH202N) :  CH, 

N<:NH*C(N02)-C(0Ae):C-CH202N  ’ 

i-c(ch2o2n):ch 
no2)-c(oac) : c-cii2o,n  ’  are 

both  obtained  when  powdered  picryl  acetate  is  added  to  an  ethereal 
solution  of  diazomethane,  and  may  be  separated  by  careful  treatment 
with  cold  acetone  and  water,  in  which  the  pyrazole  derivative  is  the  less 
soluble.  Pyrazolinedimethylenepicryl  acetate  forms  pale  yellow,  six- 
sided  prisms  melting  and  decomposing  at  144°,  is  only  sparingly 
soluble  in  alcohol,  ether,  or  benzene,  and  when  warmed  with  concen¬ 
trated  hydrochloric  acid,  or,  still  better,  with  alcohol  and  hydrochloric 
acid,  is  converted  into  pyrazoledimethylenedinitrophenol , 

oh-  c-c(ch2o2n):ch 

JS<^-NH-C-C(0H)=C-CH202N  ’ 
which  crystallises  from  acetic  acid  in  colourless  prisms  melting  at 
239*5°,  and  when  oxidised  with  nitric  acid  yields  pyrazole-4 : 5- 
dicarboxylic  acid  (Abstr.,  1899,  i,  948).  Trimethyl enepicryl  acetate 
crystallises  from  dilute  acetone  or  alcohol  in  colourless  needles  melting 
at  140 — 141°;  it  dissolves  readily  in  the  usual  solvents,  and  when 
warmed  with  dilute  sulphuric  acid,  yields  hydroxylamine.  The  con¬ 
stitution  of  the  group  CH202N  is  not  known.  J.  J.  S. 

Diaminodixenylamine.  By  Victor  Meuz  and  H.  Strasser 
(J.  pr.  Chem.j  1900,  [ii],  01,  103 — 107). — Diaminodixenylamine 
[ di-p-amino-di-diphenylamine J,  NH(C6H4  -C6H4-NH2)2,  prepared  by 
heating  a  mixture  of  benzidine  and  finely- divided  benzidine  hydro¬ 
chloride  in  a  current  of  carbon  dioxide  at  330 — 340°,  distils  at 
370 — 380°  under  2*5  mm.  pressure,  dissolves  readily  in  hot  aniline, 
and  crystallises  from  a  large  volume  of  benzene  in  minute,  white 
flakes  ;  it  blackens  when  heated  in  the  air,  but  when  heated  in  a  sealed 
tube  melts  at  220 — 221°  ;  it  forms  a  hydrochloride ,  C24H211S[3,2HC1. 

T.  M.  L. 

Glauconic  Acids.  II.  By  Oscar  G.  Doebner  (. Ber .,  1900,  33, 
677 — 680.  Compare  Abstr.,  1898,  i,  384). — Glauconic.  acids  have 
been  prepared  from  />-toluidine  and  jt?-anisidine ;  the  methods  were 
those  employed  previously,  except  that  it  was  found  best  to  oxidise 
the  hydroglauconic  to  the  glauconic  acid  by  means  of  a  concentrated 
solution  of  potassium  ferricyanide,  avoiding  an  excess. 

From  jo-toluidine :  Hydro-6-methylglauconic  acid  melts  at  272°; 
dihydro-6-methylquinaldine ,  also  obtained  by  distilling  6-methyl 
quinaldine  with  zinc  dust,  smells  like  aniseed,  boils  at  262 — 264°,  and 
forms  a  picrate  melting  at  153°;  §-methylglauconic  acid  forms  dark 
blue  flocks  and  yields  alkali  salts,  crystallising  in  slender,  blue  needles. 

From  £>-anisidine  :  6-M  ethoxy  hydroglauconic  acid  is  brownish-yellow, 
and  melts  and  decomposes  at  228 — 230° ;  b-methoxy glauconic  acid 
forms  dark  blue  flocks  ;  its  alkali  salts  crystallise  in  blue  needles  with  a 


and  trimethylenepicryl  acetate ,  CH2\^ 
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coppery  lustre  and  dissolve  in  water  and  alcohol  with  a  bluish-red 
fluorescence.  C.  F.  B. 


Action  of  Tetramethyldiaminobenzophenone  on  a-Dinaphthyl- 
benzidine.  By  Yictor  Merz  and  H.  Strasser  (J.  pr.  Chem.,  1900, 
[ii],  61, 107 — 109). — a-Naphthylbenzidine  condenses  with  1  mol.  only 
of  tetramethyldiaminobenzophenone  when  the  mixture  reacts  in 
naphthalene  solution  with  phosphorus  oxychloride  ;  the  product  is  a 
dark  copper-coloured  pigment  with  a  metallic  lustre,  and  is  regarded 
as  having  the  constitution 

O10H7-NH-C6H4*C6H4^HOi:C10H6:O(CGH4-NMe2)2; 
it  was  not  isolated  in  a  pure  state.  T.  M.  L. 


Dihydro- 1  :  2  : 3 : 4-tetrazine  (Osotetrazine).  By  Hans  von 


Pechmann  and  Wilhelm  Bauer  (Ber.,  1900, 33, 644 — 646). — Dibenzoyl- 

CMe!N*NBz 

dimethyl  osotetrazine,  I  *  i  ,  obtained  by  oxidising  diacetyldi- 

CMelN-NBz  J  b  J 


benzoylosazone,  crystallises  in  white  needles  melting  at  140°.  On 
removing  the  benzoyl  groups  by  means  of  hydrochloric  acid,  first 
benzoyldimethylosotetrazine ,  forming  white,  nodular  crystals  melting  at 
95°,  is  obtained,  and  finally  dimethylosotetrazine ,  C4H8N4,  which  crys¬ 
tallises,  on  adding  light  petroleum  to  its  benzene  solution,  in  colourless 
leaflets  which  melt  at  95°  and  explode  when  quickly  heated.  Dimethyl¬ 
osotetrazine  is  soluble  in  most  solvents,  its  aqueous  solution  having  a 
neutral  reaction.  With  mercuric  chloride,  it  gives  a  white  precipitate, 
which  crystallises  from  hot  water  in  needles  melting  at  146 — 147°. 
Ferric  chloride  colours  the  solution  yellowish-red,  whilst  on  adding 
silver  nitrate,  colourless  needles  are  slowly  deposited.  On  boiling,  it 
reduces  Fehling’s  solution  and  alkaline  silver  solutions,  and,  when 
acted  on  by  sulphuric  acid  and  dichromate,  undergoes  vigorous  oxida¬ 
tion,  even  in  the  cold.  T.  H.  P. 


Conversion  of  Tetrazine  into  Triazole  Derivatives.  By  Max 
Busch  and  Carl  Heinrichs  (Ber.,  1900,  33,  455 — 463.  Compare 
Hantzsch  and  Silberrad,  this  vol.,  i,  261). — Diethyl  diphenyl carbazide- 
dicarboxylate ,  C0(NPh,NH,C02Et)2,  prepared  by  the  action  of  carbonyl 
chloride  on  ethyl  phenylcarbazinate,  crystallises  from  light  petroleum 
in  white  needles  and  melts  at  194°. 


Phenylurazine ,  C°<2ffH^S>C-OH,  PrePared  by  the  action  of 


carbethoxyphenylhydrazinecarboxylic  chloride,  C0Cl*NPh*NH*C02Et, 
on  hydrazine  hydrate,  crystallises  from  water  in  large  needles,  and  from 
alcohol  in  glistening  flakes,  melts  at  244 — 245°,  dissolves  readily  in 
alkali  hydroxides  or  carbonates,  has  no  basic  properties,  is  not  attacked 
by  ferric  chloride  or  mercuric  oxide,  and  gives  no  definite  oxidation 
product  with  potassium  permanganate  or  with  nitric  acid  ;  the  potass - 
turn  and  sodium  salts  crystallise  in  glistening  needles  ;  the  triacetyl 
derivative  crystallises  from  alcohol  in  beautiful,  colourless  flakes 
and  melts  at  128°.  With  benzaldehyde,  phenylurazine  forms  an 


NH’CO’N^  ^/CO'NPhx^ 

additive  compound,  I  I  ^>CHPh,  or  N\ — CHPh — 7N  which 

HPh-CO-lT  \n:c(0H)/ 
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crystallises  from  alcohol  in  glistening  flakes,  melts  at  175°,  dis¬ 
solves  in  dilute  sodium  hydroxide,  and  is  decomposed  by  dilute  acids. 
The  methyl  ether  crystallises  from  alcohol,  benzene,  or  water,  melts  at 
135 — 136°,  is  readily  decomposed  by  alkalis,  and  has  no  basic  pro¬ 
perties.  By  the  action  of  nitrous  acid,  phenylurazine  is  converted 


N=C-OH 

into  phenylurazole,  NPh<\QQ .  (Pinner,  Abstr.,  1887,  1043); 

the  methyl  ether  similarly  <rives  a  methyl  phenylurazole ,  to  which 

N=C-OMe  N=C-OMe  .  . 

the  formula  NPh<\^^j^-  or  ^^^^0(011)  *N  assi&nea  1 

this  crystallises  from  water  in  snow-white,  glistening  flakes,  melts  at 
182 — 185°,  and,  unlike  methylurazine,  has  acid  properties,  and  dis¬ 
solves  in  alkali  carbonates.  T.  M.  L. 


Diazotisation  ofSafranine.  By  George  F.Jaubert  ( Gompt .  rend., 
1900,  130,  661 — 663). — The  red,  or  monoacid,  and  the  blue,  or  diacid, 
salts  of  phenosafranine  are  shown  by  titration  with  sodium  nitrite 
solution  to  yield  only  monodiazo-derivatives  ;  they  therefore  contain  a 
single  amino-group  capable  of  diazotisation  and  possess  a  paraquinonoid 
structure.  On  the  other  hand,  the  green,  or  triacid,  salts,  which  are 
stable  only  in  concentrated  acid  solution,  react  with  twice  the  quantity 
of  sodium  nitrite  to  form  a  bisdiazo-derivative,  and  have  therefore  the 
orthoquinonoid  structure  of  an  azonium  base.  N.  L. 

Oxidation  of  Hydrazobenzene  in  Alkaline  Alcoholic  Solution 
by  Atmospheric  Oxygen.  By  Augustin  Bistrzycki  ( Ber .,  1900, 
33,  476.  Compare  Bamberger,  this  vol.,  i,  220). — The  oxidation  of 
hydrazobenzene  by  atmospheric  oxygen  is  greatly  facilitated  by  adding 
alkali  to  the  alcoholic  solution.  T.  M.  L. 


Transformation  of  Bromodiazonium  Chlorides  into  Chloro- 
diazonium  Bromides.  By  Arthur  Hantzsch  and  J.  S.  Smythe 
{Ber.,  1900,  33,  505 — 522). — It  is  shown  that  certain  o-bromodiazo- 
nium  chlorides  are  readily  transformed,  either  in  the  dry  state  or  in 
solution,  into  o-chlorodiazonium  bromides,  by  an  intramolecular  change. 
A  similar,  bub  slower,  interchange  also  occurs  when  the  halogen  atoms 
are  in  the  para -position  relatively  to  one  another,  but  no  such  change 
takes  place  between  groups  in  the  meta-position  ;  thus  2  : 6-dibromo- 
benzenediazonium  chloride  is  more  rapidly  transformed  than  the 
2  :  4-dibromo-compound,  and  3  :  5-dibromotoluene-4-diazonium  chloride 
than  3  :  5-dibromotoluene-2-diazonium  chloride.  Moreover,  in  the  case 
of  2  : 4-dibromodiazonium  chloride  (N2C1  =  1)  there  is  formed  a  greater 
proportion  of  l-chloro-4-bromo-  than  of  4-chloro-l-bromo-diazonium 
bromide.  Experiments  with  2:4:  6-tribromodiazonium  chloride  show 
that  the  rate  of  transformation  in  solution  is  apparently  inversely 
proportional  to  the  dissociating  power  of  the  solvent  ;  thus  it  is  most 
rapid  in  ethyl  alcohol,  less  so  in  glacial  acetic  acid,  still  less  in  methyl 
alcohol,  and  is  almost  zero  in  aqueous  solution.  Experiments  with  the 
same  salt  in  methyl  alcoholic  solution  show  that  the  transformation 
occurs  according  to  the  equation  Ijt .  log.  aja  —  x  characteristic  of  a 
unimolecular  reaction  ;  this,  taken  in  conjunction  with  the  inhibiting 
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action  of  dissociating  solvents,  proves  that  the  change  is  iiitra-  and  not 
mter-molecular. 

By  increasing  the  number  of  bromine  atoms  in  the  benzene  nucleus, 
the  rate  of  interchange  of  chlorine  and  bromine  is  greatly  accelerated  ; 
thus  both  o-  and  y>-bromodiazonium  chlorides  remain  unchanged  in 
alcoholic  solution,  although  2  : 4-  and  2  : 6-dibromobenzenediazonium 
chlorides  and  3 : 5-dibromotoluene-2-  and  -4-diazonium  chlorides  are 
rapidly  transformed.  With  2:4: 6-tribromobenzene-  and  2:4:6- 
tribromotoluene*3-diazonium  chlorides,  the  action  is  still  more 
rapid,  whilst  all  attempts  to  prepare  pentabromobenzenediazonium 
chloride  free  from  the  isomeric  bromide  formed  by  transformation 
were  fruitless.  On  diazotising  pentabromoaniline  hydrochloride  in 
ethereal  solution  and  subsequently  boiling  with  alcohol,  2:4:6- 
trichlorodibromobenzene  (m.  p.  119°)  is  formed. 

A  methyl  group  in  the  ortho-  or  para-,  or  even  in  the  meta-position 
relatively  to  the  diazo-group  diminishes  the  tendency  towards  inter¬ 
change  between  chlorine  and  bromine ;  increasing  the  dilution  has  the 
same  effect,  whilst  raising  the  temperature  greatly  accelerates  the 
transformation.  In  aqueous  solution,  the  rate  of  transformation  is 
increased  by  increasing  the  number  of  free  halogen  ions,  or  more 
markedly  by  increasing  the  number  of  hydrogen  ions. 

The  diazo-salts  of  pentabromoaniline  can  be  isolated  only  with 
difficulty )  the  diazo-nitrate  is  described,  but  attempts  to  prepare  the 
diazo-bromide  yielded  only  the  perbromide>  C6Br5*N2*Br3,  as  a  crys¬ 
talline  powder  exploding  at  170°;  this  perbromide,  when  boiled  with 
alcohol,  yields hexabromobenzene,  and  treatment  with  aqueous  ammonia 
gives  rise  to  pentabromodiazobenzeneimide,  CbBr,*Nq,  which  decomposes 
at  about  155°.  W.  A.  D. 

Cause  of  Ehrlich’s  Diazo-reaction  [in  Urine],  By  Ludwig 
Brieger  ( Chem .  Centr .,  1900,  i,  373;  from  Med.  Woch.f  1900,  6). — 
The  author  has  attempted  to  isolate  the  substance  which  causes  the 
diazo-reaction.  Urine  from  patients  suffering  from  phthisis  and  typhoid 
was  precipitated  with  lead  acetate,  and  the  precipitate  decomposed  by 
means  of  hydrogen  sulphide.  The  filtrate  was  then  evaporated  in  a 
vacuum  to  a  syrup  which  gave  a  strong  diazo-reaction.  The  phosphates 
were  removed  by  means  of  ammonia  and  alcohol,  and  the  filtrate 
evaporated ;  the  residue  was  dissolved  in  water  and  the  filtrate  yielded 
with  alcohol  a  deliquescent  precipitate  which  showed  the  diazo-reaction 
in  a  high  degree.  It  is  non-poisonous.  The  author  has  not  as  yet 
succeeded  in  obtaining  a  perfectly  pure  product  (compare  Clemens, 
this  vol.,  i,  227).  L.  de  K. 

A  Cuprous  Salt  of  Diazoaminobenzene.  By  Louis  Meunier 
and  A.  Bigot  (Bull.Soc.  Chim .,  1900,  [iii],  23,103 — 106). — When  a 
concentrated  alcoholic  solution  of  diazoaminobenzene  is  agitated  for 
about  12  hours  with  freshly  prepared  powdered  copper,  and  the  pro¬ 
duct  washed  with  alcohol  and  finally  exhausted  with  boiling  benzene, 
a  compound ,  Cu2(NPh*NINPh),  is  obtained  which  crystallises  in 
orange-yellow  needles,  decomposes  at  270°,  and  is  insoluble  in  water, 
alcohol,  ether,  or  light  petroleum.  When  treated  with  hydrogen 
sulphide  in  benzene  solution,  it  is  decomposed,  with  production  of 
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cuprous  sulphide  and  diazoaminobenzene ;  it  is  also  decomposed  by 
dilute  acetic  and  hydrochloric  acids,  with  the  liberation  of  two-thirds 
of  the  nitrogen,  and  by  nitric  acid  with  explosion  and  incandescence. 
If,  however,  dry  hydrogen  chloride  is  passed  into  the  benzene  solution 
of  the  compound,  an  unstable,  yellowish-white  substance,  of  the 
composition  Cu2(NPhHCl*NINPh),  is  precipitated  ;  this  is  soluble  in 
water. 

Sodium  diazoaminobenzenedi-p-disulphonate  reacts  with  powdered 
copper  to  form  an  amorphous,  orange-yellow  compound  which  is 
soluble  in  water,  and  is  decomposed  by  hydrogen  sulphide  and  by 
dilute  acetic  acid.  A  similar  substance,  for  which  no  solvent  could 
be  found,  appears  to  be  formed  from  jo-dinitrodiazoaminobenzene. 

N.  L. 

The  Condition  of  Nitrogen  in  the  Proteid  Molecule.  By 
Walther  Hausmann  (Zeit.  physiol.  Chem .,  1900,  29,  136 — 145. 
Compare  Abstr.,  1899,  i,  653). — A  number  of  other  proteidshave  now 
been  subjected  to  analyses  on  the  plan  previously  adopted.  The 
following  table  gives  the  main  results  : — 


Amidic 

Diarnino- 

Monamino- 

nitrogen, 

nitrogen, 

nitrogen, 

Proteid. 

per  cent. 

per  cent. 

per  cent. 

Casein . 

13-37 

11-71 

75*98 

Crystallised  egg  albumin  . 

8-53 

21*33 

67-80 

Oxy haemoglobin  (horse) . 

6*18 

23*51 

63-26 

Serum-globulin  (horse) . 

8*9 

24*95 

68*28 

Proto-albumose  (from  fibrin). . 

7*14 

25*42 

68*17 

Globin  (horse)  . 

4*62 

29-37 

67-08 

Proteids  of  pine  seeds  . 

10*3 

32-8 

56*90 

Gelatin  . 

1*61 

35*83 

62*56 

Edestin  . 

10*25 

38*15 

54*99 

Hetero-albumose  (from  fibrin) 

6-45 

38*93 

57*40 
W.  D.  H. 

Proportion  of  Basic  Nitrogen  in  Elastin.  By  Allan  C. 
Eustis  ( Proc .  Amer .  Physiol.  Soc .,  Dec.,  1899  \Amer.  J .  Physiol. ,  1900, 
3,  xxxi). — The  proportion  of  basic  nitrogen  split  off  from  elastin 
by  hydrochloric  acid  is  differently  given  by  different  observers.  Five 
experiments  are  here  recorded,  and  the  results  vary  from  0*86  to 
17*69  percent. 

The  conclusion  is  drawn  that  the  method  in  use  for  the  separation 
of  hexon  bases  by  phosphotungstic  acid  is  untrustworthy  quantita¬ 
tively.  W.  D.  H. 

Mucin  from  Bone.  By  William  J.  Gies  (Proc.  Amer.  Physiol. 
Poe.,  Dec.,  1899  ;  Amer.  J.  Physiol .,  1900,  3,  vii — viii). — After  the 
removal  of  the  inorganic  substances  from  bone,  lime-water  extracts 
from  the  residue  a  mucin-like  substance.  Young  formerly  failed  to 
obtain  mucin ;  he  did  not,  however,  first  remove  the  inorganic  sub¬ 
stances  (Abstr.,  1893,  ii,  134).  W.  D.  H. 

Mucin.  By  P.  A.  Levene  (Proc.  Amer .  Physiol.  Soc.,  Dec.,  1899  ; 
Amer .  J.  Physiol .,  1900, 3,  viii). — The  acid  properties  of  mucins  are  not 
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explained  on  the  general  supposition  that  a  mucin  is  a  compound  of 
proteid  and  carbohydrate.  Both  tendon  mucin  and  submaxillary 
mucin  yield  an  acid  substance  on  decomposition.  It  contains  sulphur, 
and  preliminary  experiments  indicate  it  to  be  a  substance  similar  to 
chondroitin-sulphuric  acid,  in  which  the  sulphuric  acid  is  in  ethereal 
combination.  W.  D.  H. 

Basic  Decomposition  Products  of  Edestin.  By  P.  A.  Levene 
and  Lafayette  B.  Mendel  (Proc.  Amer.  Physiol .  Soc.,  Dec.,  1899 ; 
Amer.  J.  Physiol ,,  1900,  3,  iv). — Pure  crystallised  edestin  was  decom¬ 
posed  by  hydrochloric  acid  and  stannous  cbloride.  In  the  phospho- 
tungstic  acid  precipitate,  the  bases  histidine,  lysine,  and  arginine  were 
separated  by  Kossel’s  method.  W.  D.  H. 

Ovarial  Mucoids.  By  J.  B.  Leathes  ( Chem .  Centr .,  1900,  i,  45; 
from  Arch .  exp .  Path .  Pharm.,43, 245 — 258). — Paramucosin ,  C12H23O10N, 
probably  OH-CH2[OH(OH)]4*CH:iSr-CH(CHO)-[CH(OH)]3-CH2-OH, 
obtained  from  MitjukofPs  paramucin  ( Arch .  Gynakol .,  49,  278)  by  means 
of  the  copper  alkali  method,  possesses  reducing  properties  and  when 
decomposed  by  hydrochloric  acid  yields  a  simple  osamine  and  not  a 
glucosamine.  By  boiling  the  impure  paramucosin,  from  which  the 
albumin  has  been  removed,  with  potassium  hydroxide  solution,  a  base 
is  formed  which  may  be  easily  separated  from  paramucosin  by  boiling 
the  copper  compound.  Like  protamine,  this  base  gives  the  biuret 
reaction.  It  is  precipitated  by  phosphotungstie  acid,  but  not  by 
ferrocyanic  or  nitric  acid  and  does  not  give  Millon’s  reaction. 

E.  W.  W. 

Cyano-methaemoglobin  and  Photo-methaemoglobin.  By 
John  Scott  Haldane  (J.  Physiol .,  1900,  25,  230 — 232). — Bock 
( Skand .  Arch.  Physiol .,  6,  299)  prepared,  by  the  influence  of  light  on 
methemoglobin  crystals,  a  red  substance  giving  a  spectrum  very  much 
like  that  of  haemoglobin  ;  it  is  crystallisable  and  he  termed  it  photo- 
methaemoglobin.  Kobert  (Maly's  Jahresb 1891,  443)  found  that 
when  hydrocyanic  acid  or  a  cyanide  is  added  to  a  solution  of  met- 
haemoglobin,  a  similar  red  colour  is  obtained  ;  this  may  be  used  as  a 
delicate  test  for  hydrocyanic  acid.  The  present  research  shows  the 
two  substances  are  identical ;  the  action  of  light  is  to  liberate  hydro¬ 
cyanic  acid  from  the  potassium  ferricyanide  used  to  prepare  methemo¬ 
globin.  Cyano-methemoglobin  is  doubtless  a  cyanogen  compound  of 
hemoglobin,  but  there  is  no  displacement  of  oxygen.  It  is  not 
identical  with  Hoppe-Seyler’s  cyanhematin  as  stated  by  Szigeti 
(Maly's  Jahresb .,  1893,  620).  W.  D.  H. 

Neutral  Haematin.  By  V.  Arnold  (Zeit.  physiol.  Chem 1900,  29, 
78 — 85). — Neutral  hematin,  which  has  not  been  described  before,  is 
of  a  yellowish-red  colour ;  the  yellow  tint,  as  in  oxyhemoglobin, 
being  more  pronounced  on  dilution.  It  shows  two  absorption  bands 
rather  nearer  the  violet  end  of  the  spectrum  than  those  of  oxy¬ 
hemoglobin.  It  can  be  obtained  from  oxyhemoglobin  or  more  readily 
from  methemoglobin  solution  by  adding  sodium  chloride  and  then 
from  a  third  to  a  half  the  volume  of  alcohol ;  the  presence  of  the 
salt  prevents  precipitation  by  the  alcohol.  It  may  also  be  obtained 
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by  neutralising  a  solution  of  alkaline  haematin,  and  dissolving  out 
with  alcohol  in  the  presence  of  salt ;  dilution  with  water  precipitates 
it.  By  heat,  the  red  colour  is  changed  to  brown,  and  the  spectrum 
of  alkaline  haematin  is  seen  •  the  colour  and  absorption  bands  of 
neutral  haematin  return  on  cooling.  W.  D.  H. 

Decomposition  Products  of  Heematin.  By  W illiam  KIjster  (Zeit. 
physiol.  Chem.,  1900,  29,  185 — 192.  Compare  Abstr.,  1899,  i,  468,  and 
this  vol.,  i,  68). — It  appeared  probable  in  former  work  that  the  sub¬ 
stance  C8H805  was  not  a  primary  oxidation  product  of  haematin,  but 
was  due  to  secondary  changes  occurring  in  the  dibasic  haematic  acid, 
C8H9N04.  This  view  is  now  confirmed  by  further  experiments. 

W.  D.  H. 

Preparation  of  a-  and  5-Nucleic  Acid,  and  of  Nucleothymic 
Acid.  By  Albert  Neumann  ( Chem .  Oentr .,  1899,  ii,  1028  ;  from 
Arch.  Anat.  Phys.,  1899,  552 — 555.  Compare  Abstr.,  1899,  i,  467). — 
Prepared  thymoid  glands,  after  boiling  with  very  dilute  acetic  acid, 
are  macerated  and  then  boiled  with  a  solution  of  sodium  acetate 
containing  a  little  sodium  hydroxide,  the  boiling  being  continued 
for  half  an  hour  if  the  a-acid  is  required,  and  for  2  hours  for  the 
5-acid.  After  neutralising  with  dilute  acetic  acid,  the  liquid  is  filtered 
hot,  evaporated  at  40°  to  f — 1  litre,  and  then  treated  with  an  equal 
volume  of  alcohol,  when  the  sodium  salt  separates  on  cooling.  Nucleo¬ 
thymic  acid  is  prepared  by  dissolving  a-  or  5-nucleic  acid  in  20  times  its 
weight  of  water  at  60°  as  quickly  as  possible,  and  pouring  the  solution 
into  3  times  its  volume  of  alcohol  containing  15  c.c.  of  concentrated 
hydrochloric  acid  per  litre.  The  precipitate  is  dissolved  in  cold  water 
and  again  precipitated  by  alcoholic  hydrochloric  acid  solution. 

E.  W.  W. 

Thymin.  By  Walter  Jones  (Zeit.  physiol.  Chem.,  1900,  29, 
20 — 23). — Thymin  was  originally  described  by  Kossel  as  one  of  the 
decomposition  products  of  the  nucleic  acid  of  the  thymus  gland.  It 
has  since  been  obtained  from  nucleic  acid  from  other  sources.  Its 
constitution  is  not  known,  although  its  low  percentage  of  hydrogen 
possibly  indicates  a  cyclic  structure.  Bromothymin,  C5H703N2Br, 
crystallises  in  long,  concentrically-grouped,  transparent  prisms,  and 
begins  to  decompose  at  1 30°.  Thymin  is  isomeric,  not  identical,  with 
methyl  uracil.  W.  D.  H. 

Reactions  of  Phrenosin,  the  Cerebro-galactoside  from  the 
Human  Brain.  By  John  L.  W.  Thudichum  (J.  pr.  Chem.,  1899,  [  ii  ], 
60,  487—506.  Compare  Abstr.,  1882, 537,  and  1896,  i,  400).— When 
phrenosin  is  triturated  with  a  concentrated  aqueous  solution  of 
mercuric  nitrate,  and  the  product  dissolved  in  strong  nitric  acid  and 
reprecipitated  by  the  addition  of  water,  a  compound  is  obtained  which 
contains  no  mercury  ;  it  is  soluble  in  ether,  and  on  evaporation  of  the 
ethereal  solution  remains  as  a  hard,  snow-white  mass,  which,  on  treat¬ 
ment  with  water,  swells  and  gradually  becomes  transparent. 

A  hot  alcoholic  solution  of  phrenosin  yields  with  strong  aqueous 
mercuric  nitrate,  a  thick,  white  precipitate,  in  which  N  :  Hg  —  3:4.  If 
this  substance  is  washed  with  dilute  nitric  acid,  a  white  residue  is 
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obtained  of  the  composition  C41H7908N,2HgN03,3Hg0,2H20,  which  is 
insoluble  in  alcohol,  ether,  or  benzene  ;  when  heated  at  85 — 100°  in 
a  stream  of  dry  air,  it  loses  water,  becomes  yellow,  and  is  then  soluble 
in  ether. 

Sphingosine  (Abstr.,  1882,  537)  melts  at  75 — 80°,  and  resolidifies  at 
70°.  It  yields  the  oleocholide  reaction  in  the  presence  of  sucrose. 
The  nitrate ,  Cl7HB502N,HN03,  is  a  white,  crystalline  salt,  which  re¬ 
acts  with  mercuri'c  nitrate  to  form  the  compounds  Cl7H3502N,HgN03 
and  Cl7H3502N,Hg0  ;  on  heating  the  latter  with  nitric  acid,  an  acid, 
probably  isomeric  with  palmitic  acid,  is  formed  ;  the  picrate  melts  at 
75°;  the  platinichloride  forms  slender  needles.  A  double  platini- 
chloride  of  sphingosine  and  psychosine, 

Cl7H3502N,HCl,C33H4507N,PtCl4, 
crystallises  from  alcohol  in  slender  needles. 

When  hydrolysed  with  baryta,  sphingomyelin ,  C58H121O10N2P,  does 
not  yield  glycerophosphoric  acid,  but  neurine  and  a  “  phosphatide  ” 
which  contains  the  sphingosyl  radicle,  are  produced.  Sphingomyelin 
reacts  with  cadmium  chloride  to  form  the  compound 

C51H99O10N2P,2CdCI2. 

The  paper  concludes  with  a  complete  list  of  the  products  which  the 
author  has  obtained  from  phrenosin.  E.  G. 

Seminase,  a  new  Enzyme.  By  Emile  Bourquelot  and  Henri 
Herissey  ( Compt .  rend.y  1900,  130,  340 — 342.  Compare  this  voh,  ii, 
35). — The  enzyme  obtained  from  the  seeds  of  fenu-greek  and  lucerne 
rapidly  hydrolyses  the  albumen  obtained  from  carob-tree,  but  only 
slowly  hydrolyses  potato-starch.  A  parallel  experiment  made  with 
diastase  gave  very  slow  hydrolysis  in  the  former  and  rapid  hydrolysis 
in  the  latter  case.  To  this  enzyme,  which  is  present  in  considerable 
amount  in  the  above  seeds,  the  name  seminase  is  given.  H.  B.  Le  S. 

Precipitation  of  Zymase  from  Yeast  Extract.  By  Bo  beet 
Albert  and  Eduard  Buchner  ( Ber .,  1900,  33,  266 — 271). — On  pour¬ 
ing  yeast  extract  into  twelve  times  its  volume  of  absolute  alcohol  or, 
better,  into  a  mixture  of  10  vols.  of  alcohol  and  2  vols.  of  ether,  a 
flocculent  precipitate  is  obtained  containing  nearly  the  whole  of 
the  zymase,  the  activity  of  the  latter  not  being  impaired  by  drying  ; 
with  less  alcohol,  the  precipitation  is  not  complete.  It  appears  that 
the  active  zymase  only  constitutes  a  very  small  percentage  by  weight 
of  the  precipitate,  and  redissolves  only  slowly  on  stirring  with  water, 
having  apparently  undergone  some  change  under  the  influence  of  the 
alcohol ;  several  hours  contact  with  alcohol  diminishes  the  activity  of 
zymase  in  a  very  marked  manner.  Acetone  only  partially  precipitates 
zymase  from  yeast  extract.  W.  A.  D. 
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Certain  Laws  and  their  Application  in  Organic  Chemistry. 
By  Arthur  Michael  (J.pr.  Chern .,  1899,  [ii],  60,  286^—384  ;  409 — 486. 
Compare  Abstr.,  1888,  1055,  1056). — An  attempt  is  made  to  account 
for  various  reactions,  chiefly  of  organic  compounds,  from  a  single 
point  of  view,  by  considering  the  sum  of  the  influences  exerted 
upon  one  another,  directly  and  indirectly,  by  all  the  atoms  in  the 
molecule.  The  reactions  considered  are  for  the  most  part  the  addition 
and  elimination  of  halogens,  hydrogen  haloids,  and  water ;  and  the 
substitution^  halogens  for  hydrogen,  and  of  hydroxyl  for  halogens 
and  vice  versd .  Several  reactions  have  been  reinvestigated  by  im¬ 
proved  methods ;  namely,  the  polymerisation  of  allylene  under  the 
influence  of  sulphuric  acid,  and  the  addition  of  hydrogen  iodide, 
bromine  chloride,  iodine  chloride,  and  hypochlorous  acid  to  propylene. 
It  was  found  that  a  single  additive  product  is  seldom,  if  ever, 
formed  ;  the  other  possible  isomeride  is  also  formed,  although  often 
in  a  very  small  amount.  An  ingenious  method  of  separating  isomeric 
ketones  (into  which  isomeric  halogen  derivatives  can  be  converted, 
through  the  carbinols)  by  means  of  their  different  behaviour  with 
semicarbazide  salts  is  described.  With  the  dichloroacetate,  for 
instance,  2-pentenone  forms  a  semicarbazone,  but  3-pentenone  does 
not ;  the  latter  does,  however,  with  semicarbazide  hydrogen  phosphate, 
and  so  does  2-hexenone,  but  not  3-hexenone. 

The  paper  is  not  one  that  admits  of  satisfactory  abstraction ;  refer¬ 
ence  must  be  made  to  the  original,  C.  F.  B. 

Preparation  of  Saturated  Hydrocarbons.  By  Alesei  A. 
Wolkoff  and*  Boris  N.  Menschutkin  ( J ’.  Russ .  Phys.  Chem.  Soc.f 
1899,  31,  1009 — 1015). — The  gases  of  the  paraffin  series  are  readily 
prepared  by  adding  alcohol  (1  mol.),  drop  by  drop,  to  a  mixture  of  an 
alkyl  iodide  (1  mol.)  and  twice  the  calculated  quantity  of  powdered 
magnesium,  no  extraneous  heating  being  required.  This  method  of 
preparation,  although  furnishing  a  good  lecture  experiment,  yields 
hydrocarbons  containing  appreciable  quantities  of  free  hydrogen,  the 
proportion  of  which  is  largely  increased  if  the  alcohol  is  used  in 
excess  ;  traces  of  the  alkyl  iodide  are  also  present,  even  after  the  gas 
has  been  passed  through  a  reflux  condenser,  but  are  removed  by 
washing  with  alcohol.  Better  results  are  obtained  by  warming  in  a 
water-bath  a  mixture  of  equal  parts  of  zinc  dust  and  alkyl  iodide, 
together  with  a  quantity  of  water  equivalent  to  the  iodide  taken  ;  the 
reaction,  which  should  be  carried  out  in  a  flask  connected  with  a 
reflux  condenser,  begins  at  50 — 60°  and  is  completed  at  100°.  Thus 
prepared,  the  gases  contain  no  free  hydrogen,  but  a  small  quantity  of  un¬ 
saturated  compounds  which  are  entirely  removed  by  means  of  potass¬ 
ium  permanganate  either  in  solution  or  in  the  moist  state. 
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Velocity  of  Formation  of  Olefines.  By  S.  Brussoff  (J.  Russ . 
j Phys.  Chem.  Soc .,  1900,  32,  7 — 28). — A  series  of  experiments  has  been 
carried  out  on  the  action  of  alcoholic  alkali  solutions  on  alkyl  halogen 
compounds.  The  alkyl  haloid,  together  with  an  equivalent  quantity 
of  alcoholic  potash,  was  heated  in  a  bath  of  benzene  vapour  and  the 
olefine  collected  in  a  graduated  tube  over  water ;  the  time  taken 
for  each  20  c.c.  of  gas  to  collect  is  regarded  as  the  velocity  of  the 
reaction  during  that  time.  The  proportion  of  the  ether  formed  along 
with  the  olefine  is  obtained  by  determining  the  amount  of  potash  left 
undecomposed  at  the  end  of  the  reaction.  From  a  preliminary  ex¬ 
periment  with  isobutyl  iodide,  it  was  found  that  the  curve  plotted 
with  the  velocities  of  reaction  as  ordinates  and  the  total  amount  of 
reaction,  as  measured  by  the  volume  of  gas  evolved,  as  abscissse,  is 
not  regular  unless  a  certain  quantity  of  potassium  iodide  is  added ; 
this  was  therefore  done  in  all  the  following  experiments.  The  curves 
thus  obtained  for  propyl,  isopropyl,  butyl,  isobutyl,  sec-butyl,  and 
Zertf-butyl  iodides,  and  for  isopropyl  and  isobutyl  bromides,  rise 
quickly  to  a  maximum,  then  fall  and  finally  become  straight  lines, 
which  theory  would  indicate  them  to  be.  Further,  the  theoretical 
maxima  of  the  curves,  namely,  the  points  where  the  rectilinear  parts 
meet  the  vertical  axis,  are  very  nearly  identical  with  the  observed 
maximum  velocities  of  reaction.  In  the  case  of  £er£-butyl  iodide,  con¬ 
siderable  deviation  from  this  behaviour  occurs,  as  after  rising  to  a 
maximum  the  velocity  of  reaction  remains  constant  for  some  time  and 
then  falls  regularly. 

The  different  alkyl  iodides  yield  very  different  proportions  of 
olefines ;  thus,  using  quantities  of  the  iodides  capable  of  giving  300 
c.c.  of  olefine,  the  following  are  the  actual  volumes  obtained :  from 
ethyl  iodide,  54  c.c.  ;  propyl  iodide,  122  c.c. ;  n-butyl  iodide,  117  c.c. ; 
tert-butyl  iodide,  245  c.c. ;  isobutyl  iodide,  265  c.c. ;  isopropyl  iodide, 
278  c.c. ;  sec-butyl  iodide,  290  c.c.  Thus  the  .yield  of  olefine  is  least 
with  normal  iodides  and  is  increased  by  lengthening  the  carbon  atom 
chain  and  also  by  introducing  side-chains.  The  maximum  velocities 
of  reaction  for  the  four  butyl  iodides  have  the  following  relative 
values:  for  the  normal  compound,  1;  the  iso-compound,  2*84;  the 
secondary,  5*06  ;  and  the  tertiary,  8  00.  Hence  the  velocity  of  reaction 
has  also  its  least  value  for  a  normal  carbon  chain  and  is  greater,  the 
greater  the  number  of  side-chains  present  in  the  molecule  ;  it  is  further 
increased  if  the  iodine  atom  and  a  side-chain  are  joined  to  the  same 
carbon  atom.  A  comparison  of  the  volumes  of  olefine  obtained  and  of 
the  maximum  velocities  of  reaction  when  different  halogen  compounds 
of  the  same  alkyl  group  are  employed  shows  that  the  iodo-compounds 
are  much  more  suitable  than  the  bromides  for  the  preparation  of 
olefines,  whilst  the  chlorides  are  quite  unsuitable.  The  replacement 
of  ethyl  by  methyl  alcohol  as  a  solvent  makes  no  difference  either  in 
the  volume  of  olefine  obtained  or  in  the  velocity  of  reaction  in  the  cases 
of  iso -  and  sec-butyl  iodides  ;  with  the  Zertf-iodide,  although  the  same 
volume  of  olefine  is  obtained,  yet  the  maximum  velocity  of  reaction  when 
methyl  alcohol  is  employed  is  2*5  times  as  great  as  with  ethyl  alcohol. 
The  use  of  alcoholic  soda  instead  of  potash  makes  little  difference 
to  the  volume  of  gas  or  to  the  velocity  of  reaction.  T.  H.  P. 
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Laboratory  Method  for  the  Continuous  and  Uniform 
Generation  of  Acetylene,  and  for  its  Purification,  By  John 
A.  Mathews  (J.  Amer .  Chem .  Soc ,,  1900,  22,  106 — 108). — Acetylene 
is  evolved  in  a  steady  stream  when  calcium  carbide  is  covered  with 
absolute  alcohol,  and  water  added  drop  by  drop.  It  may  be  purified  by 
passing  it  through  a  solution  of  copper  sulphate  acidified  with  sulphuric 
acid,  and  afterwards  over  pumice  stone  saturated  with  an  acetic  or 
sulphuric  acid  solution  of  chromic  acid.  E.  G. 

Gold  Carbide.  By  John  A.  Mathews  and  L.  L.  Watters  (J. 
Amer.  Chem.  Soc .,  1900,  22,  108 — 111). — The  yellow  explosive  pre¬ 
cipitate,  which  Berthelot  (Ann.  Chim.  Fhys .,  1866,  [iv],  9,  425)  found 
to  be  produced  when  acetylene  is  passed  into  a  solution  of  aurous 
thiosulphate,  is  aurous  carbide ,  Au2C2.  It  is  decomposed  by  hydrochloric 
acid  with  the  formation  of  acetylene  and  aurous  chloride,  and  on  boiling 
with  water  is  resolved  into  its  constituent  elements. 

By  the  action  of  acetylene  on  solution  of  auric  chloride,  metallic 
gold  is  precipitated,  but  no  precipitate  is  produced  if  the  solution  has 
been  rendered  alkaline  with  potassium  hydroxide  ;  solution  of  potassium 
auric  cyanide  also  yields  no  precipitate.  E.  G. 


Action  of  Amyl  Chloride  on  Calcium  Carbide.  By  P.  Lefebvre 
(Compt.rend.,  1900, 130, 1036 — 1039). — The  liquid  products  of  the  action 
of  amyl  chloride  on  calcium  carbide  at  a  dull  red  heat  include  /Jmethyl- 
AP-butylene,/?-methyl-Aa~butylene,  and  sec-amyl  and  tert- amyl  chlorides, 
whilst  the  gaseous  products  consist  of  hydrogen,  acetylene,  ethylene, 
and  other  hydrocarbons  of  the  ethylene  series.  The  primary  reaction 
is  considered  to  be  CaC2  +  2C5HnCl  —  C2H2  +  2C5H10  +  CaCl2.  N.  L. 


Compounds  of  Aluminium  Haloid  Salts  with  Organic  and 
Inorganic  Substances.  II,  By  Michael  I.  Konowaloff  and  W. 
Plotnikoff  (J.  Fuss.  Fhys.  Chem .  Soc.,  1899,  31,  1020 — 1027.  Com¬ 
pare  Abstr.,  1899,  i,  470). — The  molecular  weight  of  the  compound 
(AlBr3,EtBr)2,CS2  (loc.  cit.)  in  boiling  ethyl  bromide,  has  for  a  6  per 
cent,  solution  the  value  940*4,  and  for  a  20  per  cent,  solution  1778, 
the  number  required  by  the  formula  being  828. 

Bromoform  and  aluminium  bromide  react  in  carbon  disulphide  solu¬ 
tion  with  the  formation  of  the  compound,  AlBr3,CHBrs,CS2,  which 
separates  in  slender,  prismatic,  yellow,  dichroic  crystals  which,  when 
heated  out  of  contact  with  air,  melt  and  partially  decompose  at 
120*7 — 121*3°;  it  dissolves  slightly  in  ethyl  bromide  and  more  readily 
in  ether.  In  aqueous  solution,  it  decomposes  with  the  formation  of 
aluminium  hydroxide,  hydrogen  bromide,  and  bromomethylene  dithio- 


g 

carbonate,  CO<^g^>CHBr ;  this  compound  separates  from  ether  in 


hard,  almost  colourless  crystals  which  are  soluble  in  ether  or  light 
petroleum,  and  melt  and  decompose  at  52 — 52*5°. 

Ethylidene  bromide  readily  reacts  with  aluminium  bromide  in 
carbon  disulphide  solution,  giving  the  compound  AlBr3,C2H4Br2,CS2, 
whilst  from  tribromopropane  A1B  3,C0H5Br.,,CS2  is  obtained. 

T.  H.  P. 
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Iodide  of  Cuprous  Acetylide.  By  Marcellin  P.  E.  Berthelot 
and  Marcel  Delepine  (Ann.  Ghirn .  Phys .,  1900,  [vii],  19,  54 — 56). — 
The  iodide ,  CugC2I,CuI,  of  cuprous  acetylide  is  obtained  as  a  bright 
red  precipitate  by  passing  acetylene  into  a  slightly  alkaline  solution  of 
cuprous  iodide  in  potassium  iodide  ;  the  quantity  of  alkali  present 
must  not  exceed  the  amount  required  to  combine  with  the  hydrogen 
iodide  set  free  during  the  formation  of  cuprous  acetylide,  otherwise 
substances  containing  more  copper,  such  as  3Cu2C2,Cu2I2  and 
Cu2C2,Cu2I*OH,  are  produced ;  the  latter  of  these,  when  dehydrated, 
yields  the  compound  (Cu2C2,Cu2I)20.  G.  T.  M. 

Nitration  of  Menthane  and  of  Trie  thy  lmethane.  By  Michael 
I.  Konowaloff  (J.  Rvlss.  Phys.  Cliem.  Soc .,  1899,  31,  1027 — 1029). — 
[With  A.  Jebenko.] — When  menthane  is  heated  at  110°  with  nitric 
acid  of  sp.  gr.  1*075,  a  mixture  of  mononitro  compounds,  C10H19O2N, 
is  obtained,  about  71  per  cent,  of  the  product  being  tertiary  nitro¬ 
compound  and  the  rest  primary  and  secondary.  When  heated  with 
dilute  nitric  acid,  menthane  is  partially  converted  into  diisobutyl  and 
diisoamyl. 

[With  S.  Kotsina.] — On  nitrating  triethylmethane  at  120°  with 
nitric  acid  of  sp.  gr.  1*075,  57  per  cent,  of  the  product  consists  of  the 
£er2-nitro-derivative,  which  boils  at  190 — 191°  under  743  mm.  pressure, 
and  has  a  sp.  gr.  0*9623  at  0°/0°  and  0*9471  at  20°/0°  ;  its  molecular 
refraction  (Lorenz  and  Lorentz  formula)  is  39*437  at  20°.  The 
remainder  (43  per  cent.)  of  the  nitrated  product,  which  is  a  mixture  of 
the  primary  and  secondary  nitro-derivatives,  boils  at  195 — 197°  under 
750  mm.  pressure,  has  a  sp.  gr.  0  9603  at0°/0°and  0*9452  at  20°/0°; 
its  molecular  refraction  (Lorenz  and  Lorentz  formula)  is  40*065. 

T.  H.  P. 

Salts  of  Nitro-compounds  with  Nitrated  Bases.  Separation 
of  Nitro  compounds  of  Different  Types.  By  Michael  I.  Kono¬ 
waloff  (J.  Russ.  Phys.  Chem.  aSoc.,  1900,32,  73 — 75). — The  ammonium 
salts  of  primary  or  secondary  nitro-compounds  are  readily  obtained 
by  the  action  of  ammonium  chloride  on  the  corresponding  sodium  or 
potassium  compounds.  The  other  method  of  preparing  these  salts, 
namely,  by  the  action  of  alcoholic  ammonia  on  the  nitro  compound, 
gives  good  results  with  co-nitrodiphenylmethane,  co-nitrotoluene,  and 
primary  nitromesitylene  and  nitro-yKxylene ;  the  reaction  in  these 
cases  takes  place  with  development  of  heat  and  proceeds  to  an  end, 
the  solid  ammonium  salt  being  obtained.  With  the  primary  fatty 
compounds,  nitromethane,  nitroethane,  nitropentane,  nitrodnsoamyl 
and  nitromenthane,  very  slight  action  takes  place  with  alcoholic 
ammonia,  whilst  no  ammonium  salt  is  produced  with  nitrohexa- 
methylene  or  /?-nitro-y-ethylpentane,  which  are  secondary  nitro¬ 
compounds.  The  action  of  alcoholic  ammonia  can  hence  be  used  as  a 
method  of  separating  nitro-compounds  of  different  types,  as  the 
ammonium  salts  of  these  compounds  are  in  general  readily  soluble  in 
water,  and  therefore  can  be  easily  removed  from  any  nitro-compound 
not  acted  on  by  the  ammonia. 

Another  means  of  separation  of  different  nitro-compounds  is  pre¬ 
sented  by  piperidine,  which  reacts  energetically  with  nitro-compounds 
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containing  a  phenyl  group  to  form  well-crystallised  salts,  whilst  with 
other  nitro-derivatives,  piperidine  reacts  only  slightly  or  not  at  all. 

Aqueous  solutions  of  the  ammonium  salts  of  nitro-compounds  are 
decomposed  on  the  water-bath,  ammonia  being  evolved  and  the  nitro- 
derivative  left  behind.  On  heating  the  ammonium  salt  of  co-nitrodi- 
phenylmethane  at  above  150°,  water  and  gases  are  evolved  and  a  nearly 
theoretical  yield  of  benzophenone  obtained  ;  this  may  be  useful  as  a 
general  method  of  converting  secondary  nitro  compounds  into  ketones. 

T.  H.  P. 

Pentahydric  Alcohol  from  Methyldiallylcarbinol.  By 
Stefhan  Maximovitsoh  (J.  Russ.  Phys.  Oftem.  Roc.,  1900,  32,  61 — 65). 
—  When  methyldiallylcarbinol  is  oxidised  by  gradually  adding  1  per 
cent,  potassium  permanganate  solution,  a  pentahydric  alcohol  of  the 
constitution  OH* CMe[CH2* CH(OH)*CH2* OH]2  is  obtained;  it  is  a 
viscid  liquid  with  a  sweet  taste,  and  dissolves  in  water  or  alcohol,  but 
is  almost  insoluble  in  ether.  With  acetic  anhydride,  it  gives  a  mixture 
of  a  tetra-acetyl  derivative  with  a  small  quantity  of  the  £)e?i£a-compound, 
the  difficulty  in  completely  acetylating  being  due  to  the  tertiary 
nature  of  one  of  the  hydroxyl  groups.  The  mixed  acetyl  derivative  is 
a  colourless,  viscous  liquid,  soluble  in  water,  alcohol,  or  ether. 

T.  H.  P. 

Sulphine  and  Thetine  Derivatives.  By  Daniel  Stromholm 
(Ber.y  1900,  33,  823 — 841.  Compare  Abstr.,  1898,  i,  624  ;  this  vol., 
i,  12). — Trimethylsulphine  iodide  boils  slightly  above  200°  without 
previously  melting,  the  picrate  melts  at  193°,  the  acid  tartrate  and 
the  antimonyl  tartrate ,  SMe3*C02*C2H402,C02(Sb0)  +  |tH20,  form 
deliquescent  plates ;  the  stannochloride ,  SMe3Cl,SnCl2,  melts  and 
decomposes  at  216°,  and  the  lead  salt,  SMe3Cl,PbCJ2,  crystallises  in 
needles. 

Ethyl  isopropyl  sulphide  combines  with'methyl  iodide,  at  the  ordinary 
temperature,  to  form  methylethylisopropylsulphine  iodide ,  SMeEtPr^I, 
a  white,  deliquescent  substance;  the  cadmioiodide ,  2C6H15IS,CdI2,  melts 
at  166°,  and  th e  platinichloride,  (SMeEtPr^)2PtCl6,  forms  large,  reddish- 
yellow,  orthorhombic  crystals,  and  on  heating  at  140°  loses  isopropyl 
chloride  yielding  the  compound ,  (SMeEt)2PtCI4,  which  melts  at  163°. 
The  stannichloride ,  (C6H15S)2SnCIG,  forms  well-defined  crystals,  and 
melts  and  decomposes  at  190°. 

Methylethylpropylsulphine  iodide ,  SMeEtPraI,  is  non-crystalline,  but 
yields  a  platinichloride  which  forms  reddish-yellow,  monoclinic  crystals 
[a  ib  :  c—  1*733  : 1  :  1*712;  /?  =  81°54'],  and  decomposes  at  140°,  without 
yielding  a  compound  analogous  with  that  derived  from  the  correspond¬ 
ing  isopropyl  derivative;  the  stannichloride  forms  lustrous  crystals 
and  melts  at  220°. 

Methylethylbutylsulphine  platinichloride  forms  ill-defined  crystals  ; 
the  corresponding  iso  butyl  derivative,  (C7H17S)2PtCl6,  forms  lustrous, 
reddish-brown,  monoclinic  crystals  [a  :b  =  1*0230  : 1  :  0*8880  , 
^  =  83°38'],  and  the  analogous  sec -butyl  compound  regular  octahedra. 
Methylethylamylsulphine  platinichloride  forms  long  prisms,  whilst 
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methylethylhexylsulphine  platinichloride  melts  at  124°;  the  platini- 
chlorides  of  methylethylsecoetylsulphine,  methyldipropylsulphine, 
methyl dnsopropylsulphine  [rhombic  crystals,  a:b:c  =  1*3500:1 :1  *3794], 
methylpropyKsobutylsulphinejinethyKsopropyKsobutylsulphine, methyl- 
dmobutylsulphine,  and  methyldiamylsulphine  are  also  described; 

In  the  interaction  of  benzyl  ethyl  sulphide  with  methyl  iodide,  partial 
rearrangement  occurs,  dimethylethylsulphine  iodide  being  formed  as 
well  as  benzylmethylsulphine  iodide ;  the  platinichloride  derived 
from  the  latter  forms  small,  reddish-yellow  needles  and  melts  at 
142 — 144°.  BenzylmethyKsopropylsulphine  platinichloride  forms 
sparingly  soluble  plates  and  melts  at  160°. 

A  table  of  solubilities  of  all  the  platinichlorides  described  is 
appended. 


The  bromide ,  OIS<^Q^2,Q^2^>SMeBr?  forms  white,  easily  soluble 

crystals,  and  melts  and  decomposes  at  181 — 184°;  the  platinichloride, 
(C5HuOS2)2PtCl6,  derived  therefrom  was  also  prepared.  The  action  of 
chlorine  on  oxydiethylenedisulphidemethylsulphine  chloride  yields  the 
(ii'c/iforo-derivative,  C5H90S2C13,  which  forms  sparingly  soluble  crystals 
and  decomposes  at  167°;  the  monochloro -derivative,  C5H10OS2C12,  is 
obtained  with  greater  difficulty,  and  decomposes  at  140°. 

Thetine  bromide  and  bromoacetic  acid  do  not  interact  in  aqueous 
solution;  in  the  dry  state,  they  yield  at  100°  a  brown,  semi-liquid 
product,  insoluble  in  water.  Similar  indefinite  results  were  obtained 
with  methyl  iodide  and  thetine  bromide,  and  with  bromoacetic  acid 
and  diethylenedisulphidemethylsulphine  iodide. 

Dimethylacetalylsulphine  iodide ,  SMe2I*CH2*CH(OEt)2,  cannot  be 
obtained  by  the  interaction  of  dimethylsulphide  with  chloroacetal,  but 
is  prepared  from  methylthioacetal,  SMe*  CH2*  CH(OEt)2,  and  methyl 
iodide  ;  it  forms  slender,  silky  crystals,  and  the  platinichloride ,  small, 
yellow,  monoclinic  plates  [a  :  b  :  c—  1  *3110  :  1  :  1*6618  ;  /3~72°50']. 
Methylethylacetalylsulphine  platinichloride , 

[SMeEt- CH2- CH(OEt)2]PtCl6, 
forms  large,  yellowish-red,  monoclinic  crystals 

[a:b:c  —  1*4438  : 1  :  1*6381  ;  /3  =  66°29']. 

Methyletbylthetine  tartrate  could  not  be  obtained  crystalline,  and 
attempts  to  resolve  the  compound  into  optically  active  components  by 
means  of  ferments  and  tl  other  methods  ”  failed  (compare  Pope  and 
Peachey,  Proc,,  1900,  16,  12).  E  thy  lisopropyl  thetine  bromide , 

SEtPr£Br-CH2-C02H, 

is  a  white  powder,  which  does  not  yield  a  crystalline  compound  with 
cinchonine ;  ethylisobutylthetine  bromide  forms  long,  thin  needles, 
and  melts  and  decomposes  at  109°;  benzylethylthetine  platinichloride , 
(C11H1502S)2PtCl6,  was  also  prepared.  The  iodide , 

CH2<^-slieIi^>CH'  C0*H’ 


prepared  from  tetrahydro-2-thiophencarboxylic  acid  and  methyl 
iodide,  is  a  white  mass,  whilst  the  thetine ,  O6H10O2S  +  H20,  obtained 
therefrom  separates  from  alcohol  in  beautiful  crystals,  and  melts  at 
105°;  the  corresponding  b'omide  forms  large,  rhombohedral  crystals, 
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and  melts  at  128°;  the  ctuvichloride,  C6H1I02SAuCl4,  decomposes  at 
170°,  and  the  platmichl or ide  forms  triclinic  crystals 

[a:b:c  =  1*309:1  :  1*726  *  a  =  62°33',  0  =  83°24',  y  =  80°42'], 
and  decomposes  at  190°. 

Vinyl  bromide  and  dimethyl  sulphide  do  not  interact.  Ethyl  vinyl 
sulphide ,  prepared  from  ethylsodiomercaptan  and  vinyl  bromide,  boils 
at  90*5 — 91  *5°  (uncorr.),  has  a  sp.  gr.  0*887  at  14°,  and  does  not  react 
with  methyl  iodide  at  the  ordinary  temperature  \  at  50°,  dimethyl- 
ethylsulphine  appears  to  be  formed  rather  than  methylethylvinyl- 
sulphine. 

None  of  the  compounds  described  containing  an  asymmetric  sulphur 
atom  could  be  resolved  into  optically  active  components  by  means  of 
Penicillium  glaucum ,  or  by  means  of  the  strychnine  or  tartaric  acid 
salts ;  in  most  cases,  the  acid  tartrates  formed  non-crystallisable 

syrups.  The  thetine  salts  of  the  type  CH2<^^j-^^£>COoH,  which 

should  exist  in  cis-  and  tfnms-forms,  were  found  to  be  perfectly  homo¬ 
geneous,  whilst  no  transformation  phenomenon  was  observed  in  dealing 
with  them.  W.  A.  D. 

Attempts  to  obtain  Optical  Antipodes  of  Quadrivalent  Sul¬ 
phur  Derivatives.  By  L.  Vanzetti  ( Gazzetta ,  1900,  30,  i,  175 — 186). 
— Methylethyl-a-propionothetine  bromide ,  SMeEtBr*  CHMe*  C02H,  pre¬ 
pared  by  the  action  of  a-bromopropionic  acid  on  methyl  ethyl  sulphide, 
crystallises  in  deliquescent,  transparent  plates.  Treatment  with 
freshly  precipitated  silver  chloride  yields  the  corresponding  chloride , 
which  forms  a  platinichloride ,  (C6H1202S)2,H2PtCl6,  separating  from 
water  in  yellowish- brown,  triclinic  plates  melting  and  decomposing 
at  132 — 133°  [a  :  6  :  c  =  0*96547  :  1  :  0*84245  ;  a  =  82°27';  0=121°; 
y  =  127°23']. 

Methylethyl-fi-propionothetine  bromide ,  SMeEtBr*CH2*  CH2*C02Hf  is 
obtained  as  a  syrup  by  the  interaction  of  0-bromopropionic  acid  and 
methyl  ethyl  sulphide  in  molecular  proportion.  The  platinichloride ^ 
which  separates  as  a  drusy  mass  of  scaly  crystals  or  as  microscopic 
octahedra,  melts  and  decomposes  at  164°. 

Unsuccessful  attempts  were  made  to  resolve  these  thetines  by  means 
of  Penicillium  glaucum ,  Alucor  mucedo ,  and  Beggiatoa  (compare  Pope 
and  Peachey,  Proe.,  1900,  16,  12,  43).  T.  H.  P. 

Energy  of  some  Hydroxy sulphonic  Acids.  By  F.  Cojazzi 
( Gazzetta ,  1900,  30,  i,  187 — 188). — The  velocities  of  hydrolysis  of 
methyl  acetate  by  means  of  hydroxymethane-,  hydroxyethane-,  and 
hydro xypentane-sulphonic  acids  has  been  measured,  and  also  the  electrical 
conductivities  of  the  sodium  salts  of  these  acids.  The  acids  are  very 
strongly  dissociated,  the  value  0*97  being  obtained  for  fiv/poo  with 
dilutions  of  256  to  512  litres.  Neither  Ostwald’s,  nor  van’t  Hoff’s, 
nor  Rudolphi’s  dissociation  formula  gives  a  constant  value.  The 
velocities  of  reaction  of  the  acids  are  in  each  case  slightly  less  than 
the  values  for  the  isomeric  alkyl  hydrogen  sulphates,  T.  H.  P. 

Iodation  of  Fatty  Acids.  By  W.  Zernoff  (J.  Russ .  Phys .  Chem. 
Soc .,  1899,31,  1029 — 1033). — By  the  interaction  of  tsobutyryl  chloride 
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(1  mol.),  sulphur  monochloride  mol.),  and  iodine,  hydrogen  chloride 
is  evolved,  sulphur  deposited,  and  a-iodoisobutyryl  chloride  obtained  ; 
on  hydrolysis,  the  latter  yields  a-iodoisobutyric  cbcid,  C4H702I,  which 
separates  in  large,  Hat  needles,  or  from  a  mixture  of  acetone  and  light 
petroleum,  in  long,  well-developed  transparent  prisms*  It  melts  at 
73°  and  dissolves  readily  in  alcohol,  ether,  or  acetone,  and  to  a  less 
extent  in  light  petroleum  or  water ;  it  turns  brown  in  2  or  3  days, 
even  when  kept  in  a  desiccator  in  the  dark. 

Schiitzenberger’s  method  (Compt.  rend.,  1868,  i,  1344)  of  preparing 
iodoacetic  acid,  namely,  acting  on  the  anhydride  of  the  acid  with 
iodine  and  iodic  acid,  was  applied  to  isobutyric  acid,  but  no  crystallisable 
product  was  obtained.  T.  H.  P. 

/3-Methyl  ethylhydraerylic  Acid  and  /^M ethyl© thy lacry lie 
Acid.  By  Aristarch  Pokrovsky  {J.  Russ.  Rhys.  Chem.  Soc.f  1900,  32, 
65 — 69). — ^-Methylethylhy  dr  acrylic  acid ,  0H’CMeEt*CH2*C02H,  is  ob¬ 
tained  by  oxidising  methylethylallylcarbinol  with  dilute  aqueous  potass¬ 
ium  permanganate  as  a  transparent,  syrupy  liquid  readily  soluble  in 
water,  alcohol,  or  ether.  Its  calcium  salt  separates  in  laminae;  the  barium 
salt  forms  radiating  fibrous  aggregates,  the  fibres  having  approximately 
straight  extinction  ;  the  zinc  salt,  which  forms  slender,  prismatic 
crystals,  and  the  silver  salt  are  less  soluble  in  water  than  the  preceding 
salts  ;  the  copper  and  lead  salts  separate  from  water  in  resinous  masses, 
the  former  slowly  crystallising  on  standing  in  a  desiccator. 

fi-Methylethylacrylic  acid ,  CMeEtICH>C02H,  prepared  from  the 
hydracrylic  acid  by  dehydration  with  sulphuric  acid,  forms  a  viscous 
liquid,  readily  soluble  in  water,  alcohol,  or  ether ;  the  silver  salt 
separates  from  water  as  a  flaky  precipitate.  T.  H.  P. 

/3-Methyl  Zer£-Butylhydracrylic  Acid.  By  Zinovy  Talanzeff  ( J 
Russ.  Rhys.  Chem.  Soc.,  1900,32,69 — 72). — This  acid,  which  was  obtained 
by  Gnedin  (Abstr.,  1898,  i,  291)  by  oxidising  methyl-ter£-butylallyl- 
carbinol  with  potassium  permanganate,  but  was  not  investigated  by 
him,  separates,  on  gently  evaporating  its  ethereal  solution,  in  oblong 
monoclinic  plates  melting  at  72 — 73°;  angle  of  extinction,  42°.  It 
dissolves  readily  in  alcohol  or  ether,  but  only  slightly  in  water.  The 
sodium  and  calcium  salts  both  separate  from  water  in  dark,  badly 
formed  crystals;  the  magnesium  salt  is  decomposed  in  aqueous  solution, 
but  separates  from  dilute  alcohol,  whilst  the  normal  zinc  salt  could 
not  be  prepared ;  the  silver  salt  crystallises  from  water  in  slender 
needles.  T.  H.  P. 

Action  of  Caro’s  Reagent  on  Ketones.  By  Adolf  von  Baeyer 
and  Victor  Villiger  ( Ber .,  1900,  33,  858 — 864.  Compare  this  vol., 
i,  133  and  206). — When  a  solution  of  benzoyl  peroxide  in  ether  is 
treated  with  an  atomic  proportion  of  sodium  dissolved  in  alcohol,  the 
sodium  derivative  of  benzoyl  hydrogen  peroxide,  COPh*0*ONa,  is 
precipitated  ;  the  substance  liberates  iodine  from  potassium  iodide,  and 
converts  aniline  into  nitrosobenzene,  confirming  the  authors’  opinion 
that  Caro's  reagent  contains  an  acid  analogous  to  4  chamber  crystals.' 

The  fact  that  acetone  peroxide  prepared  by  Caro’s  reagent  melts  at 
132 — 133°,  whilst  the  peroxide  prepared  by  Wolffenstein  melts  at 
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94 — 95°  (compare  this  vol.,  i,  133),  is  due  to  the  circumstance  that 
the  former  substance  has  a  molecular  weight  corresponding  with  that 
required  for  the  formula  (C3H602)2,  the  compound  of  lower  melting 
point  having  the  formula  (C3H602)3. 

When  chloroacebone  is  treated  with  Caro’s  reagent,  the  product 
consists  of  an  oil  and  a  crystalline  substance,  which  melts  at  104 — 105°, 
and  is  indifferent  towards  potassium  iodide ;  it  explodes  when  struck. 

The  yield  of  the  lactone  of  c-hydroxy  ^-dimethyloctoic  acid  from 
menthone  is  increased  by  adding  glacial  acetic  acid  to  the  reagent 
before  the  addition  of  the  ketone.  The  ethyl  ester  of  €-hydroxy-/3£-di- 
methyloctoic  acid,  prepared  from  the  lactone  and  alcoholic  sulphuric 
acid,  boils  at  152 — 155°  under  15  mm.  pressure. 

Hydroxymethylhexoic  acid ,  C7H1403,  is  a  syrup,  forming  a  crystal¬ 
line  silver  salt ;  the  ethyl  ester,  produced  by  the  action  of  Caro’s 
reagent  on  alcoholic  methylcycfohexanone,  boils  at  141 — 142'5°  under 
15  mm.  pressure. 

Suberone  peroxide ,  C7H1202,  prepared  by  adding  suberone  to  a  cold 
mixture  of  potassium  persulphate,  alcohol,  and  the  monohydrate  of 
sulphuric  acid,  crystallises  from  ether  in  rhombic  leaflets,  and  melts 
at  99 — 100°;  it  is  indifferent  towards  potassium  iodide  and  boiling 
caustic  soda. 

Hydroxyheptoic  (heptane-7 -ol-l-oic)  acid ,  C7H1403,  is  a  syrup, 
forming  crystalline  calcium ,  zinc ,  lead ,  and  silver  salts  ;  the  ethyl  ester 
occurs  in  the  filtrate  from  suberone  peroxide,  and  boils  at  146 — 155° 
under  15  mm.  pressure. 

£-Iodoheptoic  acid ,  C7H1302I,  obtained  on  heating  the  foregoing  acid 
with  hydriodic  acid,  crystallises  in  lustrous  leaflets,  and  melts  at 
49—51°. 

£- Bromoheptoic  acid,  C7H1302Br,  melts  at  30 — 31°.  Potassium 
permanganate  oxidises  hydroxyheptoic  acid  to  pimelic  acid. 

M.  O.  F. 


Constitution  of  ?so-Lauronic  Acid.  By  Gr.  Blanc  ( CompL  rend., 
1900,  130,  840 — 841). — When  tsolauronic  acid  is  reduced  with 
sodium  amalgam  in  alkaline  solution,  it  yields  dihydroisolauronic  acid, 
C9H2403,  which  is  a  y-ketonic  acid  and  not  a  /?-hydroxy-acid  as  Perkin 
has  stated  (Trans.,  1898,  73,  804).  When  this  is  oxidised  with  very 
dilute  sodium  hypobromite  solution,  it  yields  a  new  acid,  C9H140Q, 
which  melts  at  167 — 168°,  loses  carbon  dioxide,  and  is  converted  into 
aa*dimethyladipic  acid. 

It  follows  that  the  acid  C9Hu06  has  the  constitution 
COsH-  CMe2*  CH2-  CH2*  0H(CO2H)2, 


whilst  dihydroisolauronic  acid  is  CMe2<^ 


CO— CH 
CH2-CH 


2>CH-C02H,  and 
2 


isolauronic  acid,  CMe2<C 
i,  925). 


CH  -  CH  >°’C02H  (compare  Abstr,  1899, 

C.  H.  B. 


/^Hydroxy-aa/l-Trimethyladipic  Acid.  By  Edmond  E.  Blaise 
(i Compt .  rend.,  1900,  130,  1033 — 1036). — Methyl  Isevulate  condenses 
with  methyl  bromoiso butyrate  in  the  presence  of  zinc  to  form  a  com¬ 
pound  which,  on  treatment  with  dilute  sulphuric  acid,  yields  the 
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methyl  ester, 


9H2‘ 

CO“ 


Cff< 
— 0 


^>CMe*CMe2*C0.2Me,  of  the  lactonic  acid  cor¬ 


responding  with  /Lhydroxy-aa/Ltrimethyladipic  acid.  This  is  an  oily 
liquid  which  boils  at  162 — 165°  under  19  mm.  pressure,  and  has  a 
sp.  gr.  IT 334  at  9°/9°  •  it  is  completely  decomposed  by  alkalis,  with 
the  formation  of  lsevulic  and  asobutyric  acids,  but  when  hydrolysed 
with  dilute  hydrochloric  acid,  it  furnishes  the  lactonic  acid,  which 
crystallises  in  large  prisms  melting  at  108 — 109°.  The  ethyl  ester, 
which  could  only  be  obtained  by  the  interaction  of  the  sodium  salt 
with  ethyl  iodide,  boils  at  287 — 289°.  When  heated  to  175°,  the 
lactonic  acid  loses  carbon  dioxide,  and  is  converted  into  a  mixture  of 


ch2*ch9 

a  lactone,  qq _ Q/CMe*CHMe2,  which  boils  at 


234 — 236°  and  has 


a  faint  odour  of  camphor,  and  an  unsaturated  acid  [y$-dimethyl-AP- 
hexenoic  acid],  CHMe2'CMeICH*CH2*C02H,  isomeric  with  the  lactone, 
which  boils  at  235 — 237°.  This  acid  forms  an  ethyl  ester  boiling  at 
203 — 204°,  and  reacts  readily  with  bromine  (2  atoms)  to  form  an 
additive  product  which  crystallises  from  benzene  in  small  plates  melt¬ 
ing  and  decomposing  at  141 — 142°  ;  it  also  yields  a  crystalline  com¬ 
pound  with  hydrogen  bromide,  but  when  boiled  with  hydrobromic  acid 
is  converted  into  the  isomeric  lactone.  N.  L. 


Alkali  Copper  Tartrates  and  Fehling’s  Solution.  II.  By 
Friedrich  Bullnheimer  and  E.  Seitz  ( Ber .,  1900,  33,  817 — 823. 
Compare  j^bstr.,  1899,  i,  868). — Alkali  copper  tartrates  of  the  type 
C4H206CuM'2  are  obtained  by  dissolving  copper  tartrate  in  an  excess 
of  4  per  cent,  aqueous  alkali  hydroxide  at  a  temperature  below  50°,  or 
by  digesting  a  solution  of  the  normal  alkali  tartrate  with  the  calcu¬ 
lated  quantity  of  copper  hydroxide  for  1  hour  on  the  water-bath. 

The  sodium  copper  d-tartr ate,  C4H206Cu]Sra2  +  2H20,  forms  small, 
bright  blue,  lustrous  crystals,  and  dissolves  in  water  with  an  alkaline 
reaction )  after  expelling  the  water  of  crystallisation,  the  salt  dis¬ 
solves  in  water,  giving  a  green  solution,  which  after  2  days  becomes 
blue.  The  corresponding  sodium  copper  Ytartrate  has  similar  proper¬ 
ties,  and  the  analogous  racemate  (with  4H20)  has  already  been 
described  (Werther,  Annalen,  1844,  52,  301).  Although  potassium 
and  lithium  copper  racemates  (with  3  and  4H20  respectively)  were 
prepared,  the  analogous  d-  and  ^-tartrates  could  not  be  obtained,  owing 
to  decomposition  occurring.  Ammonia  gives  rise  either  to  the 
tetrammonium  tartrates  already  described  ( loc .  cit.),  or  to  a  salt  which 
approximates  to  the  formula  C4H206Cu(NH3)2Cu  -h  4H20. 

A  third  class  of  salts  is  obtained  by  just  neutralising  a  solution  of 
copper  tartrate  with  an  alkali  carbonate  or  hydroxide  ;  these  salts  are 
bluish-green  in  solution,  cannot  be  obtained  crystalline,  and  show  a 
great  tendency  to  decompose,  although  they  are  not  split  up  by  carbon 
dioxide  like  the  salts  of  the  other  two  classes  (compare  also  Werther, 
Jahresber.,  1844,  432,  and  Masson  and  Steele,  Trans.,  1899,  75,  725). 

Luff  has  described  ( Zeit .  ges.  Brauw.,  1898,  21)  a  potassium  copper 
citrate,  C6H802Cu(C02K)6  +  GH20  ;  if  the  authors’ method  of  prepara¬ 
tion  of  the  alkali  copper  tartrates  be  applied  to  citric  acid,  the  salt , 
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C6H802Ca(C02K)6J0K-C3H4(C02K)3+  12H20,  is  obtained  in  beautiful, 
dark  blue  crystals. 

In  the  alkali  copper  tartrates  described,  it  appears  th^t  the 
hydrogen  of  the  original  hydroxyl  groups  of  tartaric  acid  has  been 


co2k;ch-o. 


replaced  by  copper,  thus  K'CH‘0^^11^  ^tartrates,  either 

the  union  between  the  molecules  C4H206CuM2  and  C4H206M4  is 
molecular,  or  they  are  combined  through  the  medium  of  a  copper 
atom,  as  in  the  formula  [C02Na*CH(0Na)*CH(C02Na)*0]2Cu. 


W.  A.  D. 

Stereoisomeric  Forms  of  Citral.  By  Ferdinand  Tiemann  ( Ber ., 
1900,  33,  877 — 885.  Compare  Abstr.,  1899,  i,  250).— [With  Max 
Kerschbaum.] — The  view  expressed  by  Tiemann  ( loc .  cit .),  according 
to  which  ordinary  citral  consists  of  two  geometrical  isomerides,  is  now 
confirmed  by  the  isolation  of  ‘  citral  b  ’ ;  this  operation  depends  on  the 
fact  that  citral  b,  derived  from  the  semicar bazone  which  melts  at  171°, 
combines  with  cyanoacetic  acid  less  rapidly  than  citral  a. 

Citral  b  has  the  chemical  properties  of  citral  «,  but  it  boils  at 
102 — 104°  under  12  mm.  pressure,  has  a  sp.  gr.  O^SS  at  19°,  and  the 
index  of  refraction  1-49001.  The  oxime  boils  at  136 — 138°  under 
11mm.  pressure  ;  the  f 3-naphthacinchonic  acid  melts  at  200°. 

h-Citralidenecyanoacetic  acid  crystallises  from  petroleum  in  yellowish 
needles,  and  melts  at  94 — 95°. 

The  i^-ionone,  prepared  from  citral  b}  yields  a  semicarbazone  which 
melts  at  143 — 144°,  and  differing  from  the  derivative  of  ^-ionone 
obtained  from  citral  a. 

The  proportion  of  citral  b  in  lemon  grass  oil,  ordinary  citral,  and 
verbena  oil  has  been  determined  by  the  cyanoacetic  acid  method. 


M.  O.  F. 


Citronellalacetal.  By  Carl  D.  Harries  (Ber.,  1900,  33,  857). — 
Citronellcddimethylacetalj  CMe2!  OH*  CH2*  CH2*  CHMe*  CH2*  CH(OMe)2, 
prepared  by  treating  citronellal  with  a  1  per  cent,  solution  of  hydrogen 
chloride  in  methyl  alcohol  (Fischer  and  Glebe,  Abstr.,  1898,  i,  167),  is 
also  produced  by  the  action  of  methyl  iminoformate  hydrochloride 
(Claisen,  Abstr.,  1898,  i,  421).  It  boils  at  110 — 112°  under  12 — 13 
mm.  pressure,  and  has  sp.  gr.  0‘885  at  ll'S0.  M.  O.  F. 

Function  of  Aluminium  Chloride  in  the  Friedel-Crafts* 
Reaction.  By  Gustave  Perrier  (Ber.,  1900,  33,  815 — 816). — The 
formation  of  ketones  from  acid  chlorides  by  means  of  aluminium 
chloride  takes  place  in  two  stages,  (1),  2RCOC1  +  A12C16 =* 
(RC0C1)2,A12C16  ;  (2),  (RC0C1)2,A12C16  +  CmHn  =  2HC1  + 

(RCOCmHn_ ^jAlgClg,  the  additive  compounds  assumed  to  be  formed 
in  these  equations  being  readily  isolated  in  a  crystalline  form.  To 
obtain  the  ketones,  it  is  best  to  prepare  the  additive  compound  of  the 
acid  chloride  and  aluminium  chloride  first,  then  to  add  the  hydro¬ 
carbon,  and  after  the  elimination  of  hydrogen  chloride,  to  decompose 
the  additive  compound  of  the  ketone  by  water. 

Analogous  additive  compounds  can  be  isolated  when  ferric  chloride 
is  used  instead  of  aluminium  chloride  (compare  Nencki,  Abstr.,  1897, 
i,  520;  1899,  i,  879).  W.  A.  D. 
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Electrolytic  Oxidation  of  Ketoximes  :  New  Method  of  Pre¬ 
paring  Aliphatic  Nitroso  compounds.  By  Julius  Schmidt  ( Ber ., 
1900,  83,  871 — 877). — When  ketoximes  are  electrolysed  in  dilute 
sulphuric  acid  solution,  they  yield  pseudonitroles.  For  instance, 
acetoxime  is  converted  into  propylpseudonitrole,  along  with  an  oily 
compound ,  C3H604N2  , which  spontaneously  undergoes  decomposition 
during  the  course  of  a  few  hours  ;  the  oil  gives  Liebormann’s  reaction, 
and  is  very  volatile,  the  vapour  producing  extreme  irritation  in  the 
mucous  membrane.  M.  O.  F. 

Rhodeose,  a  New  Sugar  of  the  Methylpentose  Series.  By  Emil 
Yotocek  (Zeit.  Zuck.-Ind.  Bohm.,  1900,24,  248 — 257). — By  hydrolysing 
convolvulin  with  dilute  sulphuric  acid,  a  mixture  of  1  mol.  of  glucose 
with  2  mols.  of  a  new  methylpentose,  to  which  the  name  rhodeose  is 
given,  is  obtained.  The  glucose  can  be  separated  by  fermentation,  the 
new  sugar  being  non-fermentable.  When  prepared  from  its  methvl- 
phenylhydrazone,  it  slowly  crystallises  in  microscopic  needles  ;  it  is 
soluble  in  water  and  has  a  specific  rotation  [a]D  about  +  36°.  Its 
phenylosazone  melts  at  170°  and  is  soluble  in  acetone;  the  diphenyl- 
hydrazone ,  C18H2204N2,  separates  from  boiling  alcohol  in  nearly  white 
needles  melting  at  199°,  and  is  reconverted  into  rhodeose  by  the  action 
of  benzaldehyde.  By  means  of  saturated  alcoholic  hydrogen  chloride, 
rhodeose  is  with  difficulty  converted  into  a  methylethylpentoside 
having  a  specific  rotation  [a]D  about  +  30°.  T.  H.  P. 

<7-Sorbose  and  7-Sorbose  (^-Tagatose)  and  their  Configuration. 
By  C.  A.  Lobry  de  Bruyn  and  William  Alberda  van  Ekenstein 
( Rec .  Trav.  Chim .,  1900,  19,  1 — 11). — -This  paper  contains  a  more 
detailed  account  of  the  purification  and  physical  constants  of  7-sorbose 
(i//-tagatose)  and  its  derivatives  (compare  this  vol.,  i,  208).  Methyl  1* 
sorbo8ide ,  prepared  by  treating  7-sorbose  with  methyl  alcohol  containing 
hydrogen  chloride,  melts  at  119°  and  has  [a]D  88*5°. 

When  reduced  with  sodium  amalgam  in  a  slightly  alkaline  solution, 
<7-sorbose  yields  d-sorbitol  and  (7-iditol,  which,  when  treated  with  benz¬ 
aldehyde  and  50  per  cent,  sulphuric  acid,  are  converted  respectively  into 
dibenzylidene-c7-sorbitol  and  tribenzylidene-c7-iditol ;  these  substances 
are  separated  from  one  another  by  crystallisation  from  acetone,  in 
which  the  latter  is  only  sparingly  soluble.  Tribenzylidene-dsorbitol 
is  produced  when  concentrated  hydrochloric  acid  is  employed  as  the 
condensing  agent. 

The  two  alcohols  may  also  be  separated  by  the  aid  of  their  methylene 
derivatives ;  these  compounds  are  produced  by  the  action  of  formalde¬ 
hyde  in  the  presence  of  concentrated  hydrochloric  acid.  Trimethylene - 
d  sorbitol  melts  at  202°  and  has  [a]D  —  30°  ;  trimethylene-<7-iditol  melts 
at  262°  and  has  [a]D  —8°;  the  latter  is  very  sparingly  soluble  in 
alcohol,  whereas  the  former  readily  dissolves  in  this  medium 

DibenzylideneA-sorbitol ,  obtained  from  7-sorbose,  melts  at  160°  and 
has  [a]D  —28°;  tribenzylidene-7-iditol,  which  accompanies  this  sub¬ 
stance,  is  identical  with  the  compound  prepared  from  7-idonic  acid  ; 
7-iditol  is  obtained  in  a  crystalline  form  by  the  hydrolysis  of  its 
benzylidene  derivative. 

The  methylene  derivatives  of  7-sorbitol  and  7-iditol  are  the  antipodes 
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of  those  of  the  <i-series,  they  melt  at  203°  and  262°  respectively,  and 
have  [a]D  30°  and  8°.  G.  T.  M. 

Cryoecopy  of  Tanret’s  Rbamninose  and  Rhamninotrionic 
Acid.  By  A.  Ponsot  {Bull.  Soc .  Chim .,  1900,  [iii],  23,  145 — 147. 
Compare  this  vol.,  i,  78). — The  author  considers  that  the  conclusions 
drawn  by  C.  and  G.  Tanret  from  their  cryoscopic  determinations  of 
the  molecular  weights  of  rhamninose  and  of  rhamninotrionic  acid  are 
not  fully  justified.  In  this,  as  in  other  similar  cases,  definite  results 
can  only  be  established  by  extended  series  of  experiments  under  different 
conditions.  N.  L. 

Solubility  of  Salts  of  Calcium,  Iron,  and  Copper  in  Sucrose 
Solutions.  By  F.  Stolle  ( Zeit .  Ver.  Deut.  Zuck-Ind .,  1900,  321 — 341). 
— The  solubilities  of  calcium  sulphate  and  sulphide,  ferric  oxide,  ferric 
hydroxide,  triferric  tetroxide,  ferrous  sulphide,  and  copper  sulphide  in 
sucrose  solutions  of  varying  concentration  were  determined  at  different 
temperatures.  The  numbers  obtained  are  given  in  detail,  and  lead  to 
the  following  conclusions  :  In  the  case  of  calcium  sulphate,  the  amount 
dissolved  by  a  given  volume  of  sugar  solution  at  a  fixed  temperature 
decreases  as  the  concentration  of  the  solution  increases.  Further,  at 
low  temperatures  (40°),  a  sugar  solution  does  not  dissolve  as  much 
calcium  sulphate  as  would  the  water  contained  in  the  solution  ;  at 
temperatures  of  about  50 — 70°,  solutions  containing  up  to  about  30  per 
cent,  of  sugar  dissolve  more  of  the  salt  than  their  contained  water 
would,  whilst  with  stronger  solutions  the  opposite  is  the  case ;  at  still 
higher  temperatures,  the  behaviour  is  similar  to  that  at  low  tempera¬ 
tures.  With  calcium  sulphide,  the  solubility  increases  very  quickly 
with  the  concentration  of  the  sugar  solution  and  also  with  the  tempera¬ 
ture  ;  the  solubility  curve  of  any  particular  solution,  like  that  for 
water,  first  falls  and  then  rises  as  the  temperature  increases,  the 
temperature  of  minimum  solubility  varying  with  the  concentration. 
Calcium  sulphide  suffers  decomposition  when  dissolved  in  sugar  solu¬ 
tions.  As  regards  the  iron  compounds  examined,  ferric  oxide  is  the  only 
one  which  gives  rise  to  a  sucrate,  while  with  none  of  them  was  any 
invertingaction  observable;  the  solubilities  of  ferric  oxide  and  hydroxide 
are  extremely  small,  those  of  triferric  tetroxide  and  ferrous  sulphide 
somewhat  greater,  whilst  they  all  give  a  yellow  colour  to  the  solutions. 
Copper  sulphide  is  very  much  more  soluble  in  sugar  solutions  than  is 
ferrous  sulphide,  and  its  solubility  increases  coosiderably  as  the 
temperature  rises.  T.  H.  P. 

Action  of  Silver  Oxide  and  of  Hydroxylamine  on  Bromo- 
amines.  By  Nic.  M.  Kijner  (/.  Russ.  Phys.  Chem.  Soc.,  1899,  31, 
1033 — 1062.  See  this  vol.,  i,  277). — The  action  of  silver  oxide  on 
/3-bromoami nohexane  yields  methyl  butyl  ketone  and  /J-hexylhydrazine, 
and  on  oxidising  the  latter  with  alkaline  potassium  ferricyanide  solu¬ 
tion,  normal  hexane  is  obtained.  Similarly,  normal  heptane  and  octane 
are  produced  by  the  oxidation  of  8  heptylhydrazine  and  /Toctyl- 
hydrazine  respectively  ;  and  l-bromoamino-3-methylc?/cZohexane  yields 
with  silver  oxide  the  corresponding  hydrazine  which,  with  potassium 
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ferricyanide  and  alkali,  gives  methylcycfchexane.  When  £menthyl- 
hydrazine  [Pr  *.  N2H3  =1:2]  is  oxidised  in  this  way,  in  absence  of 
alkali,  it  yields  a  mixture  of  men  thane  with  a  small  proportion  of 
menthene  ;  menthane  alone  is  obtained  if  alkali  is  present,  whilst  if 
the  oxidation  is  carried  out  in  hydrochloric  acid  solution,  menthene  and 
a  menthyl  chloride  are  obtained. 

The  above-described  method  of  preparation  of  hydrocarbons,  namely, 
the  oxidation  of  hydrazines  by  means  of  alkaline  potassium  ferri¬ 
cyanide  solution,  offers  the  advantages  that,  firstly,  all  the  operations 
involved  are  quickly  completed,  and,  secondly,  no  isomeric  change  is 
possible,  the  structure  of  the  hydrocarbon  obtained  being  hence  known 
when  the  constitution  of  the  amine  employed  is  known. 

The  action  of  the  halogen  hydracid  salts  of  hydroxylamine  on  the 
dibromoamines  is  partly  to  convert  the  latter  into  the  corresponding 
amines,  and  partly  to  form  first  an  intermediate  diazo-compound,  which 
is,  in  its  turn,  resolved  by  the  halogen  hydracid  into  an  unsaturated 
hydrocarbon  on  the  one  hand,  and  a  halogenated  hydrocarbon  on  the 
other.  Thus  hydroxylamine  hydrochloride  with  ethyldibromoamine 
gives  ethylene  and  ethylene  dibromide,  whilst  with  wamyldibromo- 
amine,  isoamyl  bromide  is  formed.  Hydroxylamine  hydrobromide  and 
heptyldibromoamine,(CHPr°yNBr2),  interact  with  formation  of  a  heptyl 
bromide  boiling  at  155 — 170°.  With  a-methylheptyldibromoamine, 
hydroxylamine  hydrochloride  yields  a-methylheptylamine,  together 
with  a  mixture  of  the  corresponding  octylene  and  a  bromo-compound. 
In  the  case  of  benzyldibromoamine,  no  bromotoluene  is  obtained,  as 
when  acted  on  by  hydroxylamine  hydrochloride,  a  mixture  of  benzyl 
chloride  and  bromide  is  formed,  whilst  with  the  hydrobromide  it  yields 
benzyl  bromide  alone. 

In  alkaline  alcoholic  solution,  the  action  of  hydroxylamine  on  di¬ 
bromoamines  takes  a  course  differing  from  that  followed  in  acid  solu¬ 
tion  :  the  first  stage  of  the  reaction  gives  rise  to  a  hydrazone  and  a 
diazo-compound,  the  latter  then  decomposing  with  formation  of  an 
alcohol,  an  unsaturated  hydrocarbon,  and  an  ethyl  derivative.  Thus, 
in  the  case  of  menthyldibromoamine,  menthane,  menthylhydrazone  and 
diazomentliane  are  first  formed,  subsequent  decomposition  of  the  diazo- 
compound  yielding  menthene,  menthol,  and  the  ethyl  derivative  of 
menthol,  C10H19'OEt.  T.  H.  P. 

Acetylation  of  Primary  and  Secondary  Amines.  By  L. 
Musselius  («/.  Russ .  Phys.  Chem.  /S be.,  1900,  32,  29 — 35). — The 
acetates  of  a  number  of  amines  were  heated  in  sealed  tubes  in  a  bath 
of  nitrobenzene  vapour  (212°).  The  relative  velocity  of  the  reaction, 
which  proves  to  be  reversible  for  both  primary  and  secondary  amines, 
was  measured  by  determining  the  amount  of  change  produced  after 
half  an  hour's  heating,  and  the  limit  of  the  reaction  on  prolonged 
heating  was  also  observed.  In  the  case  of  methylamine  acetate, 
equilibrium  is  attained  when  80*08  per  cent,  of  the  salt  is  converted 
into  the  corresponding  substituted  amide ;  this  proportion  rises  as  the 
molecular  weight  of  the  primary  amine  increases,  its  value  for  heptyl- 
amine  being  97*75  per  cent.  The  velocity  of  reaction  also  rises  with 
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the  molecular  weight,  being  78*0  per  cent,  for  methylamine  and  95*63 
per  cent,  for  heptylamine.  Both  the  velocity  and  limit  of  reaction  for 
ammonium  acetate  are  intermediate  between  the  corresponding  values 
for  the  methylamine  and  ethylamine  salts.  For  secondary  amines,  the 
results  are  given  in  the  following  table  : 

Velocity  of  Limit  of 

reaction.  change. 


Dimethylamine  .  84*80  per  cent.  92*23  per  cent. 

Diethylamine  .  40*74  ,,  78*32  „ 

Dipropylamine  .  51*65  „  84*22  „ 

Diisobutylamine  .  41*59  „  82*11  „ 

Diisoamylamine  .  50*80  „  84*09  „ 


It  will  be  seen  that  the  numbers  alternately  rise  and  fall  as  the 
molecular  weight  of  the  amine  increases.  T.  H.  P. 

Reaction  for  distinguishing  Differently  Substituted  Amines. 
By  Nicolai  A.  Menschutkin  (J.  Russ .  Phys.  Chem.  Soc .,  1900,  32, 
40 — 41). — The  observation  of  Musselius  (preceding  abstract)  that, 
when  warmed  with  acetic  acid,  tertiary  amines  are  not  acetylated, 
whilst  primary  and  secondary  are,  although  at  very  different  speeds, 
serves  as  the  basis  of  a  method  for  distinguishing  these  amines.  The 
amine  is  sealed  up  in  a  glass  tube  with  an  equivalent  proportion  of 
acetic  acid  and  heated  in  a  bath  of  nitrobenzene  vapour  for  30  minutes, 
after  which  it  is  quickly  cooled,  broken,  and  the  contents  mixed  with 
a  few  c.c.  of  96  per  cent,  alcohol,  and  titrated  with  alcoholic  potash 
in  presence  of  phenolphthalein.  Primary  amines  are  in  general  acetyl¬ 
ated  to  the  extent  of  about  87*5  to  95*5  per  cent.,  the  proportion  for 
secondary  amines  being  about  40  to  50  per  cent.  T.  H.  P. 

Influence  of  the  Side-chain  on  the  Properties  of  Open-  and 
Closed-chain  Carbon  Compounds.  V.  Velocity  of  Combina¬ 
tion  of  Secondary  Amines  with  Alkyl  Bromides.  By  Nicolai 
A.  Menschutkin  ( J ‘  Russ .  Phys .  Chem.  Soc.,  1900,  32,  41 — 45). — In 
the  following  table,  the  mean  velocities  of  combination  of  allyl  bromide 
with  various  amines  are  given. 


Ammonia . 

1380 

Methylamine 

8302 

Dimethylamine  ... 

30833 

Ethylamine  . 

3807 

Diethylamine  . 

4952 

Propylamine 

3783 

Dipropylamine  . . . 

2910 

isoButylamine  ... 

1240 

Diisobutylamine  ... 

718 

iso Amylamine  ... 

2985 

Diisoamylamine  ... 

1384 

The  same  kind  of  variation  is  shown  here  as  was  found  bySMusselius 
(this  vol.,  i.,  334)  for  the  velocities  of  reaction  of  the  secondary 
amines  with  acetic  acid.  In  the  case  of  methylamine  and  ethylamine, 
the  speed  of  combination  with  alkyl  bromides  is  increased  by  further 
replacement  of  the  hydrogen  of  the  amino-group,  whilst  with  propyl-, 
isobutyl-  and  isoamyl-amines  the  opposite  takes  place.  This  is  seen 
from  the  following  numbers  : 
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NH3  +  MeBr... 

5471 

MeNH2  +  MeBr... 

31910 

Me2NH  +  MeBr... 

59954 

Me3N  -fMeBr... 

47437 

Pr*NH2  +  C3H6Br 

3783 

C4H/NH2  +  C3H5Br 

1240 

C6HuWH2  +  C3HsBr 

2985 

EtNH2  +  C3H5Br  3807 
Et2NH  +  C3H5Br  4952 
Et3N  +  C3H5Br  757 

Pra2]srH-fC3H6Br  2910 
(C4H/)2NH  +  C3H5Br  718 
(C5*V)2NH  +  G3II6Br  1384 

T.  H.  P. 


Bthylenetrimethylenediamine  and  Methylpiperazine.  By 
Werner  Esch  and  Wilhelm  Marckwald  ( Ber 1900,  33,  761 — 764. 
Compare  Abstr.,  1899,  i,  750). — Ethylenetrimethylenediaminecarbamidey 

NH<C/pg2\C^^‘CO*NH2,  which  separates  in  tablets  on  evaporat- 
(UP12;3 

ing  ethylenetrimethylenediamine  hydrochloride  with  potassium 
cyanate,  crystallises  from  hot  water,  and  melts  at  251°.  The 
diphenyldithiocarbamide ,  C5H10N2(CS*NHPh)2,  separates  from  an  alco¬ 
holic  mixture  of  the  base  with  2  mols.  phenylthiocarbimide,  in  glisten¬ 
ing,  colourless  prisms,  melts  at  216 — 217°,  and  is  only  slightly  soluble 

/CH2 - CH2\ 

most  solvents.  The  thiocarbamate ,  Nf-CS - S— )NH 


in 


CH2-CH2-CH2^ 


2f 


separates  in  white  crystals  on  adding  carbon  disulphide  to  an  alcoholic 
solution  of  the  base,  and  melts  and  decomposes  at  233°.  Diphenylazo- 
ethylenetriTmthylenediamine ,  C5H10N2(N2Ph)2,  separates  from  alcohol 
or  light  petroleum  in  yellow  crystals  and  melts  at  118°. 

Di-'p-toluenesulphonpropylenediamine , 


C7H7 


S02-ISrH-CH2-CHMe-NH-S02-C7F7, 


separates  from  hot  alcohol  or  benzene  in  white  crystals,  and  melts  at 
103 — 104°.  By  heating  the  sodium  salt  with  ethylene  bromide  at 
130 — 140°,  it  is  converted  into  di-p-toluenesulphomethylpiperazide , 

C7H^SO,N<ggMe  ^2>N-S02-07H7,  which  crystallises  from  hot 

alcohol  and  melts  at  174°.  When  hydrolysed  with  hydrogen  chloride, 
it  yields  methylpiperazine  (Stoehr,  Abstr.,  1895,  i,  569),  which  can  thus 
be  prepared  without  difficulty.  The  aurichloride ,  C5lSr2H12,2HAuCl4, 


forms  yellow  crystals  and  melts  and  decomposes  at  220°.  The  thio - 
carbamate ,  C6H12N2S2,  separates  in  white  crystals  on  adding  carbon 
disulphide  to  an  alcoholic  solution  of  the  base,  and  melts  and  decom¬ 
poses  at  1 93 — 194°.  T.  M.  L. 


Dimethylenimine.  By  Wilhelm  Marckwald  ( Ber.y  1900,  33, 
764 — 766.  Compare  Abstr.,  1899,  i,  749  ;  this  vol.,  ii,  149,  and 
Duden  and  Macintyre,  this  vol.,  i,  302). — The  author  reaffirms  his 
statement  that  the  compound  prepared  by  removing  hydrogen  bromide 
from  bromoethylamine  is  not  a  primary  base  (vinylamine),  but  a 
secondary  base  (dimethylenimine),  and  that  1  vinylamine  ’  is  not  yet 
known.  He  regards  Hinsberg’s  reaction  as  more  trustworthy  than 
the  alkylation  method  advocated  by  Duden  (this  vol.,  i,  282)  for  dis¬ 
tinguishing  primary  and  secondary  bases,  since  methyl  iodide  often 
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causes  opening  of  the  ring  in  cyclic  bases  such  as  those  of  the  pyrrol¬ 
idine  and  piperidine  series.  T.  M.  L. 

Hexethylidenetetramine.  By  Bichard  Kudernatsch  (. Monatsh ., 
1900,  21,  137 — 147). — Hexethylidenetetramine ,  C12H24N4,  prepared  by 
heating  aldehyde-ammonia  with  20  per  cent,  aqueous  ammonia  in  sealed 
tubes  at  140 — 150°,  crystallises  from  hot  water  in  monoclinic  prisms, 
which  contain  6H20  and  melt  at  96° ;  when  anhydrous,  it  melts  at 
102° ;  it  is  easily  soluble  in  organic  solvents  with  the  exception  of 
chloroform  and  benzene.  It  forms  an  indefinite  additive  'product  with 
benzoyl  chloride,  C12H24N4,3PhCOCl,  and  the  unstable  hexabromide , 
Ci2H24N4Br6,  and  tetrabromide ,  C12H24N4Br4.  The  hydrochloride , 
C12H24N4,3HC1,  forms  colourless,  monoclinic  prisms,  which  begin  to 
decompose  at  250°,  the  platinichloride  decomposes  at  200°,  and  the 
hydrobromide  melts  and  decomposes  at  244°.  By  the  action  of  nitrous 
acid  on  hexethylidenetetramine,  an  undetermined  compound , 
Ci9H3505N'i1,  is  obtained  ;  it  melts  and  decomposes  at  2 1 2°,  gives 
the  Liebermann  reaction,  and  is  decomposed  by  acids.  B.  H.  P. 

Structure  of  Acid  Amides.  By  Nicolai  A.  Menschutkin  (J. 
Russ.  Phys .  Chem.  Soc .,  1900,32,  35 — 40). — The  author  is  of  opinion 
that  the  methods  of  formation  and  the  reactions  of  the  acid  amides 
accord  better  with  the  formula  B*CO*NH2  than  with  the  enolic 
formula  B*C(OH)INH.  According  to  the  latter  formula,  in  the 
formation  of  acetamide  from  acetic  acid  and  ammonia,  and  of  mono- 
substituted  acetamides  by  the  action  of  acetic  acid  on  primary  amines 
(see  Musselius,  this  vol.,  i,  334),  the  water  eliminated  is  composed  of 
the  oxygen  atom  of  the  carbonyl  group  of  the  acetic  acid,  and  two 
hydrogen  atoms  from  the  ammonia  or  the  amino-group ;  further, 
the  formation  of  di-substituted  acetamides  from  acetic  acid  and 
secondary  amines  would  require  one  of  the  alkyl  groups  to  leave  the 
nitrogen  atom  and  replace  the  hydrogen  of  the  hydroxyl  group.  Also 
the  enolic  formula  for  acetyldimethylamide  does  not  give  a  good 
explanation  of  the  re-formation  of  dimethylamine  by  the  taking  up 
of  water.  The  conversion  of  acetamide  derivatives  into  those  of  the 
imino-acids  with  intermediate  formation  of  nitriles  is  regarded  as 
due  to  the  fact  that  the  latter  are  capable  of  reacting  with  hydroxy- 
compounds  in  the  following  manner:  B*C:N -f  H*OB'  =  B*C(OB')!NH. 

T.  H.  P. 

Action  of  Chlorine  Monoxide  on  Benzene.  By  Boland  Scholl 
and  Wilhelm  Norr  ( Per. ,  1900,  33,  723 — 728). — Chlorine  monoxide 
is  readily  absorbed  by  benzene  at  0°  in  the  dark.  The  products  of 
the  reaction  consist  of  a-  and  /1-benzene  hexachlorides,  2:4:  6-trichloro- 
phenol  and  a  new  compound,  C6H60C14.  This  is  an  amorphous,  white 
mass,  which  softens  at  60°,  melts  at  70 — 75°,  and  decomposes  at  about 
200°  ;  it  is  soluble  in  alcohol,  and  is  decomposed  by  alcoholic  soda  and 
by  potassium  permanganate,  whilst  it  is  not  attacked  by  fuming  nitric 
acid,  bromine,  acetic  anhydride,  or  phenylhydrazine.  On  distillation, 
under  diminished  pressure,  it  yields  two  oils,  boiling  under  the  ordi¬ 
nary  pressure  at  200°  and  305 — 310°  respectively,  but  the  nature  and 
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composition  of  these  has  not  yet  been  ascertained.  It  seems  probable 
that  the  new  compound  is  a  tetrachloro»/7-hexamethylene  oxide, 

CHC1-CH-CHC1 

o  I 

(JHC1-CH-CHG1  A.  H. 

Isomorphous  Replacement  of  Halogens  and  Hydroxyl.  By 
G.  Eels  ( Zeit .  Kryst.  Min. ,  1900,  32,  359 — 417). — Several  examples 
of  the  isomorphous  replacement  of  fluorine  (rarely  chlorine)  and  hydr¬ 
oxyl  are  known  amongst  minerals ;  amongst  benzene  derivatives, 
however,  the  author  shows  that  there  is  no  isomorphous  replacement 
between  the  halogens  (chlorine,  bromine  and  iodine)  and  hydroxyl. 
The  paper  contains  detailed  crystallographic  descriptions  of  numerous 
halogen,  nitro-  and  amino-substitution  products  of  benzene  and  phenol. 

L.  J.  S. 

as  Iodoeo-,  rts-Iodoxy-,  and  as-Iodonium-compounds  derived 
from  w-Xylene.  By  Conrad  Willgerodt  and  Vincent  Allen  Howells 
(tier.,  1900,  33,  841 — 851). — m-Xylene-4-iodochloride,  prepared  by 
chlorinating  4-iodo-m-xylene  in  well  cooled  chloroform  and  pouring  the 
product  into  a  large  quantity  of  light  petroleum,  forms  stout,  yellow 
needles  and  melts  and  decomposes  at  9 1°;  it  is  easily  converted  by  alkalis 
into  the  corresponding  iocfoso-compound,  the  acetate ,  C6H3Me2*I(OAc)2, 
of  which  crystallises  from  chloroform  in  large,  white  prisms,  and  melts 
at  128°.  The  basic  sulphate ,  [0GH3Me2*I(0H)]2S04,  the  first  stable 
sulphate  of  an  iodoso-coinpound  which  has  yet  been  prepared,  forms 
well  defined  crystals  and  melts  and  decomposes  at  113 — 115°;  the 
basic  nitrate ,  C8H10O4NI,  is  a  dull  yellow,  amorphous  powder  which 
decomposes  at  118°.  i-Iodoxy-m-xylene  separates  from  glacial  acetic 
acid  as  a  microcrystalline  powder  and  explodes  at  195°. 

Di-ws-m-xylyliodonium  hydroxide ,  I(Cf)H3Me2)2'OH,  exists  only  in 
solution;  the  chloride  forms  small,  white  rhombs  and  melts  at  169°; 
the  bromide,  thick,  white  needles  melting  at  170°,  whilst  the  iodide 
forms  beautiful,  white  leaflets  and  melts  at  148°;  the  nitrate  is  a 
white,  amorphous  powder  which  melts  and  decomposes  at  161°,  and 
the  dichromate ,  (C6H3Me2I)2Cr207,  an  orange  mass  melting  at  145°. 

Iododi-&s-m-xylyliodonium  hydroxide ,  C6H2Me2I*I(OH)*C6H3Me2, 
prepared  by  dissolving  the  iodoso-compound  in  cold  concentrated  sulph¬ 
uric  acid  and  subsequently  diluting  with  ice  (compare  Meyer  and  Hart¬ 
mann,  Abstr.,  1894,  i,  242),  is  strongly  alkaline  in  solution;  the  chloride 
is  a  white,  amorphous,  sparingly  soluble  substance,  which  melts  at 
127 — 128°,  whilst  the  bromide  melts  at  119°;  the  iodide  crystallises  in 
white  leaflets  and  is  easily  soluble  in  chloroform,  but  insoluble  in  all 
other  solvents  ;  the  dichromate  explodes  at  109°. 

p-  Tolyl-&s-m-xylyliodonium  hydroxide ,  C6H4Me*I(OH)  •  C6H3Me2, 
yields  a  chloride  which  crystallises  in  white  needles,  and  a  white, 
amorphous  mercurichloride,  (C15H16ClI)2,HgCl2  ;  the  bromide  and  iodide 
form  white  needles  and  melt  at  179°  and  165°  respectively,  whilst  the 
dichromate  is  an  orange  powder. 

&s-m-Xylyldichloroethyliodonium  chloride ,  C  2  H  3C 1 2  *  I  Cl  •  C6H3Me  2 , 
forms  stunted,  white  needles  and  melts  at  171°;  the  corresponding 
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bromide  and  iodide  form  slender  needles  and  melt  respectively  at  160° 
and  95°;  the  platinichloride  decomposes  at  139°.  W.  A.  D. 

Preparation  of  Iodoso-  and  Iodoxy-compounds.  By  Conrad 
Willgerodt  (Ber.y  1900,  33,  853 — 854). — A  controversial  paper  in 
which  the  author  reserves  for  himself  certain  lines  of  work. 

W.  A.  D. 

Naphthalene  Vapour  in  Coal  Gas.  By  Eichard  W.  Allen 
( J Soc,  Chem.  Ind.y  1900,  19,  209 — 211). — The  author  describes 
experiments  which,  in  his  opinion,  prove  that  coal  gas  containing  no 
appreciable  amount  of  naphthalene  vapour  still  deposits  naphthalene 
in  the  distributing  pipes.  It  would  seem  that  this  must  be  gradually 
formed  by  the  action  of  the  hydrocarbon  gases  on  each  other  in  the 
pipes,  but  the  matter  needs  further  investigation.  L.  de  K. 

Refraction  of  Hydrocarbons  with  Condensed  Benzene 
Nuclei.  By  Alberto  Chilesotti  ( GazzeUa ,  1900,  30,  i,  149 — 169). 
— Measurements  have  been  made  of  the  refractions  of  dibenzyl,  stil- 
bene,  tolane,  phenanthrene,  retene,  and  fluorene  in  benzene  solution, 
and  of  anthracene  in  naphthalene  solution,  the  influence  of  the  sol¬ 
vent  being  allowed  for  by  means  of  Landolt’s  formula  for  mixtures. 
In  the  following  table,  the  mean  experimental  numbers  for  the  mole¬ 
cular  refractions  are  given  for  the  line  Ha,  together  with  the  values 
calculated  from  the  structural  formula,  the  atomic  refractions  used 
being  as  follows.  For  the  Gladstone  formula :  carbon  5,  hydrogen 
1*30,  and  a  double  linking  2*40;  for  the  Lorenz  and  Lorentz  for¬ 
mula  :  carbon  2*48,  hydrogen  1*04,  and  a  double  bond  1*78. 
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130-2 

14-92 

80*64 

75-82 
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98-30 

92*40 

5*90 

55*28 

! 

53*32 

i 

1-96 

From  these  numbers,  it  is  seen  that  of  those  given  dibenzyl  is  the  only 
compound  which  obeys  the  laws  of  Landolt  and  Briihl.  The  values  in 
the  above  table  differ  somewhat  from  those  obtained  by  Gladstone  (this 
Journal,  1870,  23,  147),  the  greatest  deviation  being  in  the  case  of 
anthracene,  for  which  Gladstone  found  the  molecular  refraction  100-3. 

Taking  the  centric  formula  for  the  benzene  nucleus,  the  refractive 
value  of  each  centric  linking  is  for  naphthalene,  anthracene,  phenan¬ 
threne,  and  pyrene,  1*39,  1*46, 1*54,  and  1*48  respectively,  the  Gladstone 
molecular  refraction  formula  being  used  \  with  the  Lorenz  and  Lorentz, 
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formula,  the  value  is  even  more  constant,  the  numbers  for  each  centric 
linking  being  for  benzene  0*89,  naphthalene  0*90,  anthracene  0*89, 
and  phenanthrene  0*90.  Hence  centric  structural  formulae  for  aro¬ 
matic  hydrocarbons  accord  best  with  their  optical  properties. 

T.  H.  P. 

Action  of  Phenylcarbimide  and  Phenylthiocarbimide  on 
Dibasic  Acids.  By  Elophe  B^nech  ( Compt .  rend.,  1900,  130, 
920—923). — Diphenylmalonamide  results  from  the  action  of  phenyl¬ 
carbimide  on  malonic  acid,  and  the  corresponding  dianilide  is  obtained 
in  a  similar  manner  from  sebacic  acid. 

The  dianilide  of  azelaic  acid,  produced  by  heating  the  acid  with 
phenylcarbimide  at  140°,  crystallises  from  methyl  alcohol  in  prismatic 
needles  melting  at  185° ;  it  is  sparingly  soluble  in  water,  benzene,  or 
ether,  but  dissolves  in  concentrated  nitric  acid. 

The  formation  of  these  anilides  is  attended  by  the  evolution  of  carbon 
dioxide. 

Experiments  were  made  with  phenylthiocarbimide  in  order  to 
ascertain  whether  its  action  on  the  dibasic  acids  is  analogous  to  that 
of  the  corresponding  carbimide.  The  reaction  follows  a  similar  course 
in  the  case  of  succinic  and  sebacic  acids,  the  former  yielding  phenyl- 
succinimide  and  the  latter  its  dianilide  ;  carbon  oxysulphide  is  evolved 
in  both  cases.  Malonic  acid,  however,  when  treated  with  the  thio- 
carbimide,  yields  diphenylcarbimide  and  acetanilide,  whilst  ethyl- 
malonic  acid  gives  rise  to  butyrylanilide.  G.  T.  M. 

Oxygen  Ethers  of  Carbamides  :  Methylisocarbamide.  By 
Julius  Stieglitz  and  Balph  H.  McKee  (. Ber .,  1900,  33,  807 — 812. 
Compare  Abstr.,  1899,  i,  594). — Phenylmethylcyanamide  (cyano- 
methylaniline),  obtained  from  the  corresponding  thiocarbamide,  melts 
at  30*5°,  and  not  at  28°  as  stated  by  Wallach  (Abstr.,  1899,  i,  659). 
Phenylalkylcyanamides  do  not  combine  so  readily  with  ethyl  alcohol 
under  the  influence  of  hydrogen  chloride  as  does  phenylcyanamide 
itself ;  the  methyl  derivative,  for  example,  requires  14  days,  whereas 
the  reaction  is  complete  in  the  case  of  phenylcyanamide  at  the  end  of 
2  days.  The  addition  takes  place  much  more  readily  in  the  presence 
of  a  small  quantity  of  sodium  ethoxide,  and  is  complete  at  the  end  of 
1  to  2  days.  The  following  generalisation  is  enunciated  :  Cyanamides 
which  readily  form  salts  with  bases  combine  most  readily  with  ethyl 
alcohol  under  the  influence  of  hydrogen  chloride,  but  cyanamides  which 
are  of  a  more  basic  character  are  most  readily  converted  into  iso¬ 
carbamide  ethers  by  the  aid  of  sodium  ethoxide. 

as-iso  Fhenylme thyle thy (carbamide  (ethyl  iminophenylmethylcarb- 
amate),  NHIC(OEt)*NMePh,  is  a  colourless  oil  distilling  at  137° 
under  21  mm.  pressure  ;  its  platinichloride ,  (C10H14ON2)2,H2PtCl6,  is 
brownish-yellow,  and  melts  and  decomposes  at  160°.  When  heated  at 
54°  with  dry  hydrogen  chloride,  it  yields  ethyl  chloride  and  as-methyl- 
phenylcarbamide.  The  isomeric  &s-isophenylmethylethylcarbamide , 
NHIC(OMe)*NEtPh,  obtained  from  phenylethylcyanamide,  methyl 
alcohol,  and  sodium  methoxide  distils  at  126°  under  15  mm.  pressure. 

Methylisocarbamide  (methyl  iminocarbamate ),  NH2*C(OMe)INH,  is 
obtained  as  its  hydrochloride  by  the  action  of  dry  hydrogen  chloride  at 
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0°  on  silver  cyanamide  suspended  in  anhydrous  methyl  alcohol ;  it 
may  also  be  obtained  by  leaving  a  solution  of  cyanamide  (1  mol.)  and 
hydrogen  chloride  (2 \  mols.)  in  anhydrous  methyl  alcohol  (25  mols.)  for 
7 — 14  days,  and  evaporating  to  dryness  under  reduced  pressure.  After 
purification  by  solution  in  absolute  alcohol  at  55°  and  subsequent 
cooling  to  —  10°,  it  forms  small  prisms,  melts  at  130°,  evolving  methyl 
chloride,  and  is  readily  soluble  in  alcohol  or  water ;  the  platinichloride, 
(C2H6ON2)2,H2PtCI6,  forms  long,  orange-yellow  needles,  melting  and 
decomposing  at  178°.  J.  J.  S. 

Influence  of  the  Side  Chain  on  the  Properties  of  Open-  and 
Closed-chain  Carbon  Compounds.  VI.  Influence  of  Chemi¬ 
cally  Indifferent  Solvents  on  the  Comparative  Velocity  of 
Reaction  in  Isomeric  Benzene  Derivatives.  By  Nicolai  A.  Men- 
schutkin  (t 7.  Russ.  Phys.  Chem.  Soc.y  1900,  32,  46 — 60,  Compare  Abstr., 
1898,  i,  186). — In  benzene  solution,  the  velocity  of  reaction  of  aromatic 
amines  having  the  amino-group  in  the  side  chain  with  allyl  bromide  is 
greater  than  with  methyl  bromide,  whilst  if  the  amino-group  is  in  the 
benzene  nucleus,  the  opposite  is  the  case.  Using  acetone  as  a  solvent, 
however,  no  such  regularity  is  observed,  as  for  some  compounds  with 
an  amino-substituent  in  the  benzene  nucleus  the  velocity  constant  for 
combination  with  allyl  bromide  is  greater  than  with  methyl  bromide, 
for  others  less,  whilst  with  others  again  the  two  are  about  the  same. 
On  the  other  hand,  the  velocity  constant  for  the  reaction  o-toluidine 
+  allyl  bromide  is  greater  than  that  for  o-toluidine  +  methyl 
bromide,  whether  the  reaction  be  carried  out  in  benzene,  xylene, 
bromonaphthalene,  acetophenone,  n-propyl  alcohol  or  methyl  alcohol. 

The  action  of  allyl  bromide  on  the  three  toluidines  has  been  studied 
in  various  solvents,  the  results  being  as  follows  :  In  benzene  or 
bromonaphthalene  solution,  the  velocity  constant  is  a  maximum  for  the 
meta-compound  and  a  minimum  for  the  ortho-base,  whilst  in  acetone, 
acetophenone,  or  propyl  alcohol,  the  constant  has  its  greatest  value 
for  the  para-  and  its  least  for  the  ortho-compound.  Similar  experi¬ 
ments  were  carried  out  for  the  six  xylidines  in  benzene  and  acetone. 

The  acetylation  of  the  three  toluidines  and  the  six  xylidines  was 
also  studied.  The  speeds  of  acetylation  of  the  toluidines  are  decreased 
in  presence  of  excess  of  the  base,  and  increased  if  the  acid  is  in 
excess. 

The  conclusion  is  drawn  that  chemical  reactions  taking  place  in 
liquid  systems  of  organic  compounds  proceed  in  the  same  way  whether 
an  indifferent  solvent  is  present  or  not.  Further,  in  the  case  of  benz¬ 
ene  derivatives,  a  change  in  the  solvent  employed  is  capable  of 
changing  the  order  of  the  values  of  the  velocity  constants  of  the  reac¬ 
tions  of  position  isomerides.  T.  H.  P. 

Action  of  Formaldehyde  on  /?- Aromatic  Hydroxylamines. 
By  Eugen  Bamberger  (Per.,  1900,  33,  941 — 955.  Compare  Abstr., 
1894,  i,  412). — Diphenylmethylenedihydroxylamine ,  CH2(NPh*OH)2, 
formed  when  concentrated  formaldehyde  solution  (1  mol.)  is  added  to 
an  alcoholic  solution  of  /?-phenylhydroxylamine,  crystallises  in  colour¬ 
less,  glistening  needles  decomposing  and  melting  at  106*5°,  and  is 
readily  soluble  in  most  organic  solvents  with  the  exception  of  light 
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petroleum.  Its  solutions  gradually  turn  yellow  owing  to  its  con¬ 
version  into  N-phenylgly oxime  ether.  With  ferric  chloride,  its  solutions 
give  a  brownish  violet-red  colour  and  with  alcoholic  copper  acetate  a 
dark  green;  most  oxidising  agents  convert  it  into  nitrosobenzene. 
Other  /3-aromatic  hydroxylamines  behave  in  a  similar  manner ;  the 
products  thus  formed  show  feebly  acidic  and  feebly  basic  properties 
and  are  characterised  by  the  readiness  with  which  they  undergo  decom¬ 
position  ;  mineral  acids,  alkalis,  and  even  boiling  water  decompose 
them,  yielding  hydrogen  and  N-aromatic  glyoximes  which  have  an 
intense  yellow  colour  and  are  identical  with  the  products  obtained  by 
von  Pechmann  (Abstr.,  1B98,  i,  75)  by  the  action  of  diazomethane  on 
aromatic  nitroso-compounds.  It  is  held  to  be  probable  that  both 
diphenylmethylenehydroxylamine  and  Pechmann’s  additive  product 
from  diazomethane  and  nitrosobenzene  undergo  dissociation  into  the 
same  products,  namely,  formaldehyde  and  phenylimide,  which  then 
react  to  give  the  same  final  product,  N-phenylgly  oxime  ether. 

[With  L’Orsa.] — Di-p-tolylmethylenedihydroxylamine  forms  colour¬ 
less  needles  melting  at  103°  and  may  be  recrystal lised  from  a  mixture 
of  chloroform  and  light  petroleum.  Glyoxime  N-p-tolyl  ether  melts  at 
208°,  and  when  moistened  with  acetic  acid  and  boiled  with  dilute  sul¬ 
phuric  acid  yields  toluquinol ;  with  dilute  hydrochloric  acid,  it  yields 
p-toluidine  and  o-chloro-p-toluidine. 

[With  Fred.  Tschirner.] — Di-m-iolylmethylenedihydroxylamine  forms 
glistening  needles  melting  at  118°.  Di-p- chlorophenylmetkylenedi- 
hydroxylamine  melts  at  103°,  and  after  resolidifying  melts  and  decom¬ 
poses  at  140°;  when  freshly  precipitated,  it  dissolves  readily  in  mineral 
acids  and  is  reprecipitated  on  the  rapid  addition  of  acid  carbonates  ; 
ferric  chloride  precipitates  p-chloronitrosobenzene  from  the  sulphuric 
acid  solution,  sodium  hydroxide  yields  di-p-chloroazoxybenzene. 
Glyoxime  N-p -chlorophenyl  ether  is  best  obtained  by  gently  warming 
the  finely  divided  methylene  ether  with  formaldehyde  solution,  and 
crystallises  from  benzene  in  glistening,  golden-yellow  plates  melting 
at  239—240°. 

[With  Arman D  Stiegelmann.] — Di-p-b'omophenylmethylenedihydr- 
oxylamine  forms  glistening  needles  melting  at  95°.  Glyoxime N-p-bromo- 
phenyl  ether  melts  at  230°,  whereas  von  Pechmann  (Abstr.,  1898,  i, 
188)  gives  the  melting  point  as  278°, 

[With  Marie  Baum.]  —  Di~p-xylyl-Q-methylenedihydroxylamine , 
CH2(0*NH*C6H3Me2),  prepared  from  1:4: 2-xylyIhydroxylamine 
and  formaldehyde,  crystallises  from  a  mixture  of  chloroform  and 
light  petroleum  in  glistening,  white  needles,  melts  at  125°,  and  is 
readily  soluble  in  benzene  or  chloroform  and  in  hot  alcohol  or  acetone. 
It  is  much  more  stable  than  the  N-ethers  described  above,  and  its 
solutions  do  not  turn  yellow ;  when  heated  with  sulphuric  acid,  it  yields 
5-amino- 1  :  4  : 2-xy lend  and  with  hydrochloric  acid,  5-chloro-l  :  4  :  2- 
xylidine,  both  of  which  may  be  regarded  as  derived  from  the  first 
products  of  hydrolysis  of  xylylhydroxylamine.  J.  J.  S. 

Action  of  Diazomethane  on  /3- Aromatic  Hydroxylamines. 
By  Eugen  Bamberger  and  Fred.  Tschirner  ( Ber .,  1900, 33,  955 — 959). 
— In  the  expectation  of  obtaining  /3-phenylhydroxylamine  methyl 
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ether,  the  authors  have  studied  the  action  of  diazomethane  on  /?-phenyl- 
hydroxylamine  ;  the  product  formed  is,  however,  the  same  methylene 
ether  as  is  obtained  by  the  action  of  formaldehyde  on  phenylhydroxyl- 
amine  (compare  preceding  abstract),  nitrogen  and  hydrogen  being 
evolved,  m-  and  jt?-Tolylhydroxylamines  behave  in  a  similar  manner, 
whereas  1:4: 2-xylylhydroxylamine  yields  the  corresponding  O-ether 
melting  at  125°  (compare  preceding  abstract)  together  with  azoxy- 
xylene  melting  at  111 — 111*5°.  The  authors  think  that  the  action  of 
the  diazomethane  is  to  be  attributed  to  a  dissociation  into  methylene 
and  nitrogen,  a  conclusion  which  is  supported  by  the  fact  that  a  poly¬ 
methylene,  (GH2)^,  is  usually  obtained  as  a  bye-product.  It  melts  at 
128°  and  is  insoluble  in  the  usual  solvents.  J.  J.  S. 


Crystalline  Compounds  of  Succinimide  and  the  Phenols. 
By  M.  van  Breukeleveen  ( Bee .  Trav.  Chim .,  1900,  19,  32 — 35). — The 
compound, C6H60,C4H50227,  produced  by  heating  together  equal  mols.  of 
succinimide  and  phenol  dissolved  in  water  or  benzene,  melts  at  58 — 64°, 
is  readily  soluble  in  water  or  acetone,  and  insoluble  in  carbon  di¬ 
sulphide  or  light  petroleum ;  dry  ether  resolves  it  into  its  generators. 
The  constitution  of  the  substance  may  be  expressed  by  one  or  other  of 
the  following  formulae,  C02Ph*CH2*CH2*C0*NH2  or 


6o-Kii>0(OH)'0«H‘'OH' 


The  corresponding  compound  from  />-bromophenol  melts  at  74 — 78°  * 
the  £>~cresol  derivative  melts  at  60 — 70°;  the  guaiacol  compound  could 
not  be  obtained  crystalline. 

The  germicidal  action  of  the  phenol  compound  is  equal  to  that  of 
the  free  phenol.  G.  T.  M. 

Xylylen©  Hydrosulphides.  By  Arthur  Kotz  ( Ber .,  1900,  33, 
7 2 9— -7 30).  — [  Wi t h  Se vin.  ] — o -Xylylene  hydrosulphide ,  which  is  pr e  pared 
by  the  action  of  alcoholic  potassium  hydrosulphide  on  the  correspond¬ 
ing  bromide,  forms  white,  odourless  crystals,  melting  at  45 — 46°,  and 
boils  at  160°  under  20  mm.  pressure,  m -Xylylene  hydrosulphide  is  a 
thin  oil,  which  boils  at  157°  under  15  mm.  pressure,  and  has  a  faint 
mercaptan-like  odour.  The  p -compound  is  white  and  crystalline,  has 
a  faint  aromatic  odour,  melts  at  46 — 47°,  and  boils  at  156°  under 
12  mm.  pressure.  These  three  compounds  are  converted  by  methylene 


QJJ  .g 

iodide  into  odourless  mercaptals,  CGH4<C,Qg2.g^CH2.  o -Xylylene- 

methylenemercaptal  is  a  colourless,  crystalline  substance  melting  at 
152 — 153° ;  the  m -compound  is  amorphous  and  melts  at  74 — 75°.  and  the 
p- compound  is  also  amorphous  and  melts  at  152°.  A.  H. 


Aromatic  Esters  of  Sulphurous  Acid.  By  M.  Georgescu 
( Chem .  Centr.,  1900,  i,  543 — 544  ;  from  Bui.  Boc.  Sci.  Bucuresci,  8, 
668 — 681). — Aromatic  esters  of  sulphurous  acid  are  readily  prepared 
by  the  action  of  benzenesulphonic  chloride  on  alkaline  solutions  of 
phenols  at  the  ordinary  temperature.  The  ester ,  S03Ph*  C6H4Me, 
prepared  from  o-cresol,  melts  at  39 — 40°,  the  o-xylyl  ester  at  72 — 80°, 
the  p -xylyl  ester  at  51 — 52°,  the  guaiacyl  ester  at  51 — 52°,  the  vanillin 
ester  at  68 — 69°,  the  methyl  salicylate  ester ,  PhS03*CaH4*  C02Me,  at 
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41  —  42°,  the  phenolphthalein  ester ,  00<^£>0(S03Ph)2,at  112—113°, 

the  salol  ester ,  PhS03*C6H4*C02Ph,  at  80 — 82c,  and  the  salicylaldehyde 
ester ,  S03Ph*C6H4*C0H,  at  55°.  The  preceding  compounds  crystallise 
from  alcohol.  The  carvacryl  ester  is  an  oily  liquid  and  decomposes 
before  it  distils.  The  creosol  ester ,  S03Ph*C6H3Me*0Me,  is  a  dark 
yellow  oil,  and  the  eugenol  ester  a  pale  yellow  oil.  All  these  com¬ 
pounds  are  insoluble  in  water  or  alkalis,  but  soluble  in  organic 
solvents  ;  they  are  not  attacked  by  boiling  potassium  carbonate  solu¬ 
tion,  but  are  decomposed  by  boiling  with  alcoholic  potash. 

Benzenesulphonic  chloride  acts  on  a  weak  alkaline  solution  of  mono- 
nitrophenol  as  readily  as  on  phenol  itself,  but  the  dinitrophenols  react 
less  easily,  and  the  trinitrophenols  are  not  attacked.  The  o -nitrophenyl 
ester  crystallises  from  alcohol  and  melts  at  75°  ;  the  m -nitrophenyl  ester 
melts  at  72 — 7 3°, the  p -nitrophenyl  ester  at  79 — 85°,  and  the  dinitrophenyl 
ester  at  118°.  Only  poor  yields  of  these  compounds  are  obtained.  The 
dinitroresorcinyl  ester ,  C6H2(N02)2(S03Ph)2,  melts  at  146°,  and  the 
nitronaphthyl  ester  forms  large,  yellow  crystals  and  melts  at  117°. 

The  compound ,  S03Ph*C6H4#  C02H,  obtained  by  the  action  of  benzene¬ 
sulphonic  chloride  on  salicylic  acid,  melts  at  128 — 130°,  and  the 
compound ,  C6H2(S03Ph)2*  C02H,  similarly  prepared  from  gallic  acid, 
crystallises  from  acetic  acid  and  melts  at  200 — 208°.  By  the 
action  of  benzenesulphonic  chloride  on  ^-aminophenol,  the  compounds 
S03Ph*C6H4,NH*S02Ph  and  S02Ph*NH*C6H4*0H  are  obtained.  The 
former  melts  at  150 — 152°  and  the  latter  at  125 — 126°.  o-Amino- 
phenol  yields  only  the  disubstituted  product  which  forms  reddish 
crystals  and  melts  at  81 — 83°.  From  diaminophenol,  two  compounds 
probably  of  the  composition  S03Ph*C6H3(NH*S02Ph),N(S02Ph)2  and 
OH*  C6H3(NH*S02Ph)*N(S02Ph)2  respectively  are  formed.  The  com- 
poundy  SO3Ph*C10H6*NH2,  prepared  from  /3-aminonaphthol,  melts  at 
118—119°.  E.  W.  W. 

Hydrindene  and  a  New  Hydroxyhydrindene.  By  J. 
Moschner  ( Ber.y  1900,  33,  737 — 744). — The  mother  liquors  from  the 
crystallisation  of  pseudocumenesulphonic  acid  prepared  from  crude 
cumene,  contain  hydrindenesulphonic  acid,  the  sodium  salt  of  which 
crystallises  in  well-developed  prisms  containing  3H20.  Occasionally, 
solutions  of  this  salt  deposit  the  needle-shaped,  efflorescent  crystals 
containing  4H20  which  were  described  by  Kramer  and  Spilker 
(Abstr.,  1891,  205). 

When  fused  with  potassium  hydroxide,  the  sodium  sulphonate 
yields  5 -hydroxyhydrindene,  CgH]0O,  which  crystallises  in  white 
needles  melting  at  55°,  and  boils  at  255°  (corr.).  Ferric  chloride  pro¬ 
duces  a  faint  bluish  coloration.  b-Methoxyhydrindene,  C9H9'OMe, 
boils  at  233 — 234°  (corr.),  and  the  ethoxy- compound  at  246°  (corr.). 
The  methoxy-compound  is  converted  by  oxidation  with  very  dilute 
nitric  acid  into  4-methoxyphthalic  acid,  which  on  hydrolysis  yields 
4-hydroxyphthalie  acid,  the  constitution  of  the  hydroxyhydrindene 
being  thus  established. 

For  the  sake  of  comparison,  3-  and  4-methoxyphthalic  acids  were 
prepared  from  compounds  of  known  constitution,  3- M ethoxy -o-xylene, 
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which  melts  at  29°  and  boils  at  199°  (corr.),  is  converted  by  oxidation 
into  3-methoxyphthalic  acid,  which  on  hydrolysis  yields  3-hydroxy- 
phthalic  acid.  S-Ethoxy-o-xylene  melts  at  10°  and  boils  at  21 2*5°  (corr.). 
k-Methoxy-o-xylene  boils  at  204 — 205°  (corr.),  and  k-ethoxy-Q-xylene 
at  218°  (corr.)  ;  the  methoxyxylene  is  converted  by  oxidation  into 
4-methoxyphthalic  acid. 

Sodium  hydrindenesulphonate  is  converted  by  oxidation  with 
potassium  permanganate  into  4-sulphophthalic  acid,  which  when  fused 
with  potash  yields  4-hydroxyphthalic  acid,  a  small  amount  of  hydroxy- 
benzoic  acid  being  formed  at  the  same  time.  A.  H. 

Melting  Point  of  Ethyl  Formylphenylacetate.  By  C.  G.L.Wolf 
(J.  Physical  Chem .,  3  900,4, 123 — 129.  Compare  Abstr.,  1896,  i, 552). — - 
By  prolonged  heating  in  baths  maintained  at  a  constant  temperature, 
the  author  finds  that  fusion  of  ethyl  formylphenylacetate  will  occur 
at  any  point  above  50°,  which  is  hence  the  stable  triple  point.  By 
heating  at  100°  for  some  time  and  then  cooling  rapidly  to  -80°,  a 
glassy  mass  was  obtained  which  liquefied  at  the  ordinary  temperature, 
and  deposited  crystals  of  the  formyl  compound  in  about  24  hours,  so 
that  crystallisation  was  hastened  by  the  cooling.  The  probable 
form  of  the  equilibrium  diagram  is  given.  L.  M.  J. 

Formation  of  Chains.  XLII.  Phenoxy propionic  Acids 
and  Derivatives,  By  Carl  A.  Bischoff  (Per,,  1900,33,  924 — 931). 
— Sodium  phenoxide  condenses  with  ethyl  a-bromopropionate  at  160° 
to  form  ethyl  a-phenoxypropionic  acid  (Saarbach,  Abstr.,  1880,  392) ; 
neither  phenol  nor  phenetole  is  produced.  a- Phenoxy propionyl-\ > 
phenetidide ,  OPh'CHMe’CO’NH’CgH^OEt,  crystallises  from  alcohol 
in  colourless  needles  and  melts  at  11 9°.  Sodium  phenoxide  and  ethyl 
phenoxypropionate  form  an  additive  compound, 

OPh-CHMe-C(OEt)(OPh)-ONa, 
which  decomposes  when  heated  in  a  vacuum  at  190°. 

ft- Phenoxy propionic  acid ,  0Ph*CH2*CH2*C02H,  prepared  by  the 
action  of  sodium  phenoxide  on  /J-iodopropionic  acid,  forms  glistening 
crystals,  melts  at  97*5 — 98°,  and  does  not  give  acrylic  acid  when 
heated.  The  affinity  constant  K  is  0*0775  for  the  a-  and  0*0054  for 
the  /?-acid. 

The  nitration  of  a-phenoxypropionic  acid  gives  a  mixture  of 
o-nitrophenoxypropionic  acid  (m.  p.  157 — 159°)  and  ^-nitrophenoxy- 
propionic  acid  (m.  p.  141 — 142°),  but  these  cannot  be  separated  in  a 
pure  state  by  this  method.  By  reduction  with  iron  powder  and  acetic 
acid,  the  ortho-acid  is  converted  into  a-methylpheno-P-morpholone , 

C6H4<NH*V° 

6  4  O — CHMe, 

which  separates  from  boiling  water  in  colourless,  glistening  crystals 
and  melts  at  144 — 145°,  whilst  the  para-acid  is  converted  into 
a-ip-aminophenoxypropionic  acid ,  NH2  •  CGH4  *  O  •  C  HMe •  C02 II,  which  crys¬ 
tallises  from  hot  water  in  needles,  and  melts  at  219°.  T.  M.  L. 

Formation  of  Chains.  XLIII.  a-Phenoxy -butyric,  -isobutyrio, 
and  -isovaleric  Acids  and  their  Esters.  By  Carl  A.  Bischoff 
(Per,,  1900,33, 931 — 939), — a-Phenoxy  butyric  acid  (Luchmann,  Abstr,, 
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1896,  i,  544)  can  be  prepared  by  the  condensation  of  ethyl  a-bromo- 
butyrate  with  the  theoretical  quantity  of  sodium  phenoxide,  and 
hydrolysis  of  the  ester  with  aqueous  potassium  hydroxide ;  it  crys¬ 
tallises  from  light  petroleum  in  eight-sided  tablets,  melts  at  82 — 83° 
(Luchmann,  96 — 99°),  boils  at  258°  without  any  separation  of  phenol, 
and  has  an  affinity  constant  0*0682. 

Ethyl  aphenoxyisobutyrate  boils  at  160 — 165°  under  7  mm.  pressure. 
The  acid ,  OPh'CMe^COgH,  crystallises  from  dilute  alcohol  in  colourless 
needles,  melts  at  97*5 — 98*2°,  has  an  affinity  constant  iT=  0*0434,  and 
is  completely  decomposed  on  distillation  into  phenol  and  a-methyl- 
acrylic  acid.  On  nitration,  the  chief  product  appears  to  be  a-o-nitro- 
phenoxyzsobutyric  acid,  and  on  reducing  the  crude  nitration  product 
with  iron  powder  and  acetic  acid  no  j^-amino-acid  could  be  isolated  ; 
the  chief  product  of  the  reduction  is  dimethylphenomorpholone , 
Jd — CMe2 

>  which  crystallises  from  ether  in  colourless  leaflets 
and  melts  at  161*5°. 

a- Phenoxy  isovaleric  acid ,  0Ph*CH(CHMe2)'C02H,  crystallises  from 
light  petroleum  in  long,  silky  needles,  melts  at  81*5 — 82*3°,  has  an 
affinity  constant  K=  0*0466,  and  distils  at  250°  with  formation  of  a 
trace  of  phenol.  T.  M.  L. 

Crystalline  Form  of  Indigotin.  By  P.  Kley  (Rec.  Trav.  Chim ., 
1900,  19,  12 — 16). — Crystals  of  indigotin  obtained  by  sublimation 
were  imbedded  in  elder  pith  and  cut  into  sections ;  microscopic  ex¬ 
amination  of  these  showed  that  the  crystals  belong  to  the  rhombic 
system,  the  following  faces  being  commonly  exhibited,  o oP,  oopco  , 
mPo o  ,  mPz o  .  Indigo  also  separates  from  boiling  aniline  solutions  in 
rhombic  crystals  showing  the  following  faces,  oo P,  OP,  go  Poo  ,  mPco  . 
The  crystals  are  markedly  dichroic  and  in  some  cases  contain  rect¬ 
angular  cavities ;  the  angle  of  extinction  is  0°.  Indirubin  also 
crystallises  in  forms  belonging  to  the  rhombic  system.  G.  T.  M. 

Ethyl  Fluoreneoxalate  and  Indeneoxalate.  By  Wilhelm  Wis- 
licenus  (Per.,  1900, 33,771 — 773.  Compare  Thiele,  this  vol.,  i,  298). — 

C  H 

Ethyl  fluoreneoxalate ,  i6  4^>CH*C0*C02Et,  is  prepared  by  leaving 

C6H4 

ethyl  oxalate  in  contact  with  fluorene  and  sodium  ethoxide  in  benzene 
solution  for  several  hours  at  the  ordinary  temperature,  and  sub¬ 
sequently  decomposing  the  crystalline  sodium  derivative  with  dilute 
sulphuric  acid  ;  it  crystallises  from  benzene  on  adding  light  petroleum 
in  lustrous,  intensely  yellow  needles,  melts  at  74 — *76°,  and  with 
phenylhydrazine  yields  initially  an  additive  compound,  which  melts 
at  125°,  decomposes  at  140°,  and  is  transformed  by  crystallisation 
from  glacial  acetic  acid  into  the  yellow  phenylhydrazone7  C23H20O2N2, 
melting  at  150 — 151°.  Fluoreneoxalic  acid ,  C13H9*COC02H,  ob¬ 
tained  by  hydrolysing  its  ethyl  salt,  melts,  when  slowly  heated,  at 

159—160°. 

Ethyl  indeneoxalate ,  CH^^I^^CH’CO’CO.^Et,  prepared  in  the 
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same  way  as  ethyl  fluoreneoxalate,  melts  at  about  80°,  and  cannot 
readily  be  purified  owing  to  its  crystallising  with  difficulty. 

W.  A.  D. 


Condensation  Products  of  Indene  and  Fluorene.  By 
Johannes  Thiele  (Ber.,  1900,  33,  851 — 853,  Compare  preceding 

abstract).  —  Ethyl  indeneoxalate,  CH<^g^£!>CH,C0*C02Et  or 


CH<^>C:C(OH)-C0aEt,  crystallises  from  light  petroleum  in 

orange-red  needles  and  melts  at  85°.  From  the  mother  liquors  of 
the  compound  melting  at  135°,  obtained  by  Marckwald  (Abstr.,  1895, 
i,  535)  from  the  interaction  of  indene  with  benzaldehyde,  a  compound 
can  be  isolated,  which  forms  orange-red,  nodular  crystals,  melts  at 
87°,  and  is  possibly  benzylideneindene.  Benzylidenejluorene  (jphenyl 


G,H 


V”0  m 

diphenylene-ethylene),  X  TT  ^CICHPh,  obtained  by  the  sodium  ethoxide 

condensation  of  benzaldehyde  with  fluorene  in  alcoholic  solution, 
crystallises  from  alcohol  in  lustrous,  white  leaflets  and  melts  at  76°. 


W.  A.  D. 


Condensation  of  Benzyl  Cyanide  and  Ethyl  Fumarate.  By 
Martin  Henze  (. Ber .,  1900,  33,  966 — 971). — Ethyl  fumarate  (1  mol.) 
is  added  to  a  mixture  of  benzyl  cyanide  (2  mols.),  sodium  ethoxide 
(2  mols.),  and  absolute  alcohol,  and  the  whole  warmed  for  1 — 2  nours 
on  the  water-bath  ;  the  crude  product  is  warmed  with  excess  of  sodium 
carbonate  solution  for  some  time  on  the  water-bath,  and  when  cold  a 
monosodium  salt  separates  as  a  sparingly  soluble  powder,  which  crystal¬ 
lises  from  water  in  glistening  plates  or  needles.  When  treated  with 
dilute  sodium  hydroxide,  it  dissolves,  but  in  a  few  minutes  crystals 
of  a  disodium  salt  are  deposited  ;  this  separates  from  alcohol  in 
colourless  needles  and  is  much  more  readily  soluble  in  water  than  the 
monosodium  salt.  Carbon  dioxide  precipitates  the  monosodium  salt 
from  aqueous  solution  of  the  disodium  salt  and  dilute  mineral  acids 
precipitate  a  lactone,  melting  at  204 — 205°,  for  which  the  constitution 

^<^CPh(CN)>^H*  COCHPh’CN,  is  suggested  ;  this  is  readily  soluble 

in  most  organic  solvents  with  the  exception  of  ether  and  light 
petroleum.  The  methyl  ester,  obtained  by  heating  the  monosodium 
salt  with  methyl  alcohol  and  methyl  iodide,  crystallises  in  glistening 
plates  melting  at  156°,  and  is  readily  hydrolysed  by  sodium  hydroxide 
or  carbonate.  The  oxime  crystallises  in  needles,  melts  and  decom¬ 
poses  at  179 — 180°,  and  although  the  compound  contains  a  nitrile 
group,  is  not  to  be  regarded  as  an  amidoxime. 

An  acid  which  softens  at  105°  and  is  completely  fused  at  115°  has 
also  been  isolated  from  the  original  condensation  product.  J.  J.  S. 

Usnic  Acid.  By  Oskar  Widman  (Annalen,  1900,  310,  265 — 301. 
Compare  this  vol.,  i,  235). — Deearbusnic  acid  is  the  name  by  which 
Paterno  originally  indicated  the  compound  Cl7H1806,  obtained  when 
usnic  acid,  G18H1607,  is  heated  with  alcohol  at  150° ;  the  discoverer 
subsequently  referred  to  this  substance  as  decarbusnein  (Paterno, 
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Abstr.,  1882,  1080),  but  the  present  author  points  out  that  the  original 
name  is  more  suitable.  The  acid  is  optically  inactive,  and  is  dibasic ; 
it  crystallises  from  alcohol  in  long,  yellowish  needles,  and  melts  at 
176 — 177°.  Alkaline  solutions  become  red,  and  finally  brown,  when 
exposed  to  air,  and  reduce  alkaline  solutions  of  copper  and  silver  salts 
when  heated  ;  potassium  permanganate  oxidises  the  substance  instan¬ 
taneously.  The  acetyl  derivative,  Cl7Hl705*0Ac,  crystallises  from 
methyl  alcohol  in  small  needles  and  melts  at  120 — 121°  (compare 
Hesse,  Abstr.,  1895,  i,  299) ;  an  alcoholic  solution  develops  a  dark 
brownish-red  coloration  with  ferric  chloride.  The  oxime  anhydride , 
C]7Hl706N,  obtained  by  heating  decarbusnic  acid  with  a  solution  of 
hydroxylamine  acetate  in  alcohol,  crystallises  in  long,  white,  slender 
needles  and  melts  at  214°;  it  dissolves  readily  in  cold  sodium  hydr¬ 
oxide,  becoming  green,  and  finally  dark  brown,  when  exposed  to  air, 
the  alcoholic  solution  developing  a  greenish-black  coloration  with  ferric 
chloride.  The  acetyl  derivative,  C19H1906N,  prepared  by  the  action  of 
boiling  acetic  anhydride  on  the  oxime  anhydride,  crystallises  from 
methyl  alcohol  in  small,  colourless  needles  which  melt  at  142°;  it  is 
insoluble  in  cold  sodium  hydroxide,  and  develops  a  green  coloration 
when  the  alcoholic  solution  is  treated  with  ferric  chloride.  The  phenyl- 
hydrazine  derivative,  CggHggOgl^,  prepared  from  alcoholic  decarbusnic 
acid,  phenylhydrazine,  and  acetic  acid,  crystallises  in  minute  leaflets 
and  melts  at  210°;  the  production  of  this  substance,  which  is  insoluble 
in  cold  aqueous  potash,  involves  addition  of  2  mols.  of  phenylhydrazine 
with  elimination  of  3  mols.  of  water.  The  compound,  Cl7H20O5N2,  ob¬ 
tained  on  heating  an  alcoholic  solution  of  decarbusnic  acid  with 
semicarbazide  hydrochloride,  melts  at  237°,  and  becomes  black  when 
the  solution  in  alcohol  is  treated  with  ferric  chloride.  The  anilide , 
C23H2305N,  crystallises  from  alcohol  in  long,  slender,  white  needles, 
and  melts  at  235° ;  it  dissolves  slowly  in  cold  potassium  hydroxide. 

\&o-Decarbusnic  acid ,  C17H1806,  occurring  as  a  bye-product  in  the 
preparation  of  decarbusnic  acid,  crystallises  from  alcohol  in  flat 
needles  and  melts  at  197°;  it  is  optically  inactive,  and  the  alcoholic 
solution  becomes  violet  black  when  treated  with  ferric  chloride.  The 


acid  dissolves  very  readily  in  sodium  hydroxide,  forming  a  yellow 
solution  which  darkens  when  exposed  to  air  ;  potassium  permanganate 
oxidises  the  liquid  immediately. 

Usnonic  acid ,  C18H1608,  a  dibasic  acid  obtained  by  incompletely  oxi¬ 
dising  usnic  acid  with  potassium  permanganate,  crystallises  from  glacial 
acetic  acid  in  yellow,  rhomboidal  plates,  which  become  red  at  about 
160°,  and  subsequently  decompose  and  evolve  gas  ;  the  alcoholic  solu¬ 
tion  develops  a  brown  coloration  with  ferric  chloride,  and  solutions  of 
the  alkali  salts  are  yellow  or  reddish-yellow.  The  acid  is  very  un¬ 
stable,  and  crystalline  derivatives  have  not  yet  been  obtained. 

A  theoretical  discussion  brings  the  paper  to  a  conclusion,  the  for¬ 
mulae  suggested  for  the  derivatives  of  usnic  acid  being  based  on  the 


COMe-C=C-0-CO  , 

expressions  i  i  i  and 

C0-0-0^C-CH(C8Hn)*C02H 


COMe-CHrC-O-CO 

OH-  b  =C-CH(C8Hn)-C02H 
for  usnic  and  decarbusnic  acids  respectively. 


M.  O.  I\ 
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Attempts  to  obtain  Active  Isomerides  of  Hexahyd.ro  and 
Isohexahydro-mellitic  Acids.  By  Pio  de  Stefani  ( Gazzetta ,  1900, 
30,  i,  187). — Hexahydromellitic  acid,  which  i3  regarded  by  the  author 
as  a  possible  racemic  compound,  is  not  resolved  into  optically  active  com* 
ponents  by  either  Penicillium  glaucum  or  Aspergillus  glaucus ,  nor  is 
isohexahydromellitic  acid  acted  on  by  Penicillium  or  Mucor  mucedo . 

T.  EL  P. 

Priedel  and  Crafts*  Reaction.  By  J.  Boeseken  ( Rec .  Trav. 
Ckim.,  1900,  19,  19 — 26). — In  the  synthesis  of  aromatic  ketones  and 
sulphones  by  means  of  Friedel  and  Crafts*  reaction,  the  condensation 
takes  place  in  three  stages:  (1)  R*COCl  +  A1C13  =  R*C0C1,A1C13  ;  (2) 
R*C0C1,A1C13  +  HR'=  R*C0R',A1C13  +  HC1 ;  (3)  R-C0R',A1C13  + 
nU20  =  R*COR'  +  A1C13,hH20,  where  HR'  represents  an  aromatic  hydro¬ 
carbon  or  one  of  its  derivatives  (compare  Perrier,  this  vol.,  i,  331). 

Compounds  of  the  type  R*C0C1,A1C13  have  been  obtained  with 
benzoyl  chloride,  its  m-  and  jo-nitro-derivatives,  and  benzenesulphonie 
chloride.  When  these  substances  are  treated  with  benzene,  toluene, 
or  anisole,  compounds  of  the  type  R*C0R',A1C13  are  produced ; 
the  following  are  described  :  COPh2,AlC]3,  COPh*C6H4Me,AlCl3, 
COPh*C6H4*OMe,AlCl3  and  the  corresponding  m-  and  ^-nitro-deriva- 
tives,  N02*C6H4*C0R,A1C13,  S02Ph2,AlCl3,  S02Ph *C6H4Me,AlCl3,  and 
S02Ph*C6H4*0Me,AlCl3.  By  boiling  these  compounds  of  the  second 
type  with  80  per  cent,  alcohol,  the  ketones  and  sulphones  are  obtained 
in  a  state  of  purity. 

The  sulphone ,  S02Ph*C6H4*0Me,  melts  at  81°.  G.  T.  M. 

Alkylation  of  Ketones.  By  John  U.  Nef  (. Annalen ,  1 900,  310, 
316 — 335.  Compare  this  vol.,  i,  4). — The  author’s  explanation  of  the 
mechanism  of  such  changes  as  the  methylation  of  ammonia,  ethyl 
sodiomalonate,  and  the  cyanides,  involves  the  assumption  that  the 
alkyl  haloid  undergoes  dissociation  into  halogen  hydride  and  a  sub¬ 
stituted  methylene,  which  is  then  added  to  the  substance  under  treat¬ 
ment  (compare  loc.  cit.) ;  the  production  of  ethers  during  the  action 
depends  on  the  presence  of  an  alcohol,  and  the  preponderance  of  ether- 
formation  over  the  first-named  change  is  a  question  of  the  relative 
powers  of  dissociation  displayed  by  the  two  competing  substances.  In 
presence  of  alcohol,  ketones  are  indifferent  towards  alkyl  haloids,  but 
the  author  has  found  that  when  heated  with  methyl  iodide  and  pow¬ 
dered  potassium  hydroxide,  ketones  readily  undergo  methylation. 
Acetophenone,  for  instance,  yields  phenyl  ethyl  ketone,  phenyl  iso¬ 
propyl  ketone,  and  phenyl  £er£-butyl  ketone,  whilst  phenyl  ethyl  ketone 
gives  rise  to  phenyl  isopropyl  ketone. 

Attempts  to  methylate  phenyl  teri- butyl  ketone  were  fruitless,  be¬ 
cause  the  action  of  potash  at  160°  during  10  hours  resolves  the  sub¬ 
stance  into  benzene  and  trimethylacetic  acid ;  the  oxime  crystallises 
from  alcohol  in  flat,  lustrous  needles  melting  at  165°,  and  the  phenyl - 
hydrazone  crystallises  in  colourless  needles  and  melts  at  92°. 

Dibenzylacetophenone,  COPh*CH(CH2Ph)2,  prepared  by  heating 
acetophenone  with  benzyl  chloride  and  potassium  hydroxide  at 
160 — 1 70°,  crystallises  in  colourless  needles  melting  at  78°,  and  boils 
at  240 — 250°  under  18  mm.  pressure. 

Methylation  of  acetone  under  the  conditions  described  gives  rise  to 
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methyl  ethyl  ketone,  methyl  tsopropyl  ketone,  diethyl  ketone,  and  a 
small  proportion  of  ethyl  isopropyl  ketone;  further  action  of  methyl 
iodide  on  these  compounds  yields  methyl  ter£-butyl  ketone  (pinacoline) 
and  diisopropyl  ketone,  iso  -Propyl  butyl  ketone  (pentamethylacetone), 
COPr0'CMe3,  prepared  by  heating  pinacoline  with  methyl  iodide  and 
potassium  hydroxide  at  130 — 140°,  boils  at  134°.  The  oxime  crystal¬ 
lises  from  dilute  alcohol  in  lustrous  leaflets  melting  at  140°,  and  is 
extremely  volatile ;  the  isomeric  amide,  which  melts  at  115°,  is  the 
result  of  a  Beckmann  transformation. 

Phenylmethylacetylene ,  CPhiCMe,  obtained  by  heating  phenylacetyl- 
ene  with  methyl  iodide  and  potassium  hydroxide,  boils  at  74 — 75° 
under  14  mm.  pressure,  and  at  181 — 182°  under  atmospheric  pressure. 

The  decomposition  of  the  calcium  salts  of  certain  aliphatic  acids  on 
distillation  is  discussed  from  the  point  of  view  of  the  author7 s  dis¬ 
sociation  hypothesis.  M.  O.  F. 

Ketoximes.  By  Pavel  Iw.  Petrenko-Kritschenko  and  P. 
Kasanezky  (Ber.,  1900,  33,  854 — 856.  Compare  Abstr.,  1899,  i,  706). 
— Other  oximes  besides  the  one  already  investigated  ( loc .  cit.)  form 
double  compounds  with  certain  solvents. 

/^-Benzildioxime  crystallises  with  ethylene  glycol  (1  \  mols.),  glycerol 
(J  mol.),  benzene  (1  mol.),  acetic  acid  (1J  mols.),  aniline  (2  mols.), 
pyridine  (2  mols.),  and  acetone  (1  mol.). 

The  oxime  of  ketohydroxytriphenyltetrahydrobenzene  (Smith, 
Abstr.,  1893,  i,  219)  crystallises  with  alcohol  (1  mol.),  glycerol 
(1  \  mols.),  acetic  acid  (3  mols.),  aniline  (2  mols.),  and  acetone  (3  mols.). 

Diacetyldioxime  crystallises  with  pyridine  (2  mols.)  and  ethylene 
glycol  (|  mol.). 

The  double  compounds  with  organic  substances  having  a  high  boiling 
point  usually  melt  at  a  lower  temperature  than  the  oxime  itself ;  the 
derivatives  of  more  volatile  liquids  dissociate  before  the  melting  point 
of  the  oxime  is  reached.  M.  O.  F. 

Anthraphenones.  By  Gustave  Perrier  (Ber.y  1900,  33,  816). — 
In  addition  to  the  anthraphenone  melting  at  143°  (Lippmann  and 
Fleissner,  Abstr.,  1899,  i,  918,  give  138°),  obtained  by  the  action  of 
benzoyl  chloride  on  anthracene  in  presence  of  aluminium  chloride,  an 
isomeride  crystallising  in  white,  lustrous  needles  and  melting  at  75° 
is  also  formed  (compare  Thesis ,  Paris,  1896),  together  with  a  third 
isomeride  which  forms  small,  white  plates  and  melts  at  203°. 

W.  A.  D. 

Aotion  of  Menthol  on  Ethyl  Acetoacetate.  By  Paul  Cohn 
( Monatsh .,  1900,21,  200 — 204). — Menthol  and  ethyl  acetoacetate,  when 
heated  at  140 — 150°  for  4  hours,  condense  with  the  formation  of 
menthyl  acetoacetate ,  which  crystallises  in  needles  melting  at  30 — 32°, 
boils  at  145°  under  11  mm.  pressure,  and  has  a  specific  rotation 
[a]D  -  56*60°.  It  yields  a^enyZ%dra^€,N2HPh*CMe!CH*CO2*C10H19, 
which  forms  yellowish  crystals  melting  between  81°  and  83°. 

K.  H.  P. 

Menthyl  Acetoacetate.  By  Paul  Cohn  and  Siegfried  Tauss 
[Ber.f  1900,  33,  731 — 734.  Compare  preceding  abstract). — Menthyl 
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acetoacetate  readily  yields  a  phenylhydrazide,  which  crystallises  in 
monoclinic  tablets  melting  at  82 — 83°  and  decomposes  spontaneously 
after  a  few  days.  Both  menthyl  acetoacetate  and  the  hydrazide  have 
a  similar  physiological  action  to  menthol  itself,  whilst  neither  of  them 
is  a  strong  antiseptic.  Menthyl  acetoacetate  readily  yields  a  cyan- 
hydrin,  C15H2503N,  which  crystallises,  with  1H20,  in  lustrous  needles. 
The  sodium  salt  of  the  ester  is  a  white,  deliquescent  mass,  which 
readily  reacts  with  alkyl  iodides,  but  does  not  yield  pure  products. 

A.  H. 

Borneol  and  ?so-Borneol.  By  Friedrich  W.  Semmler  (Aer., 
1900,  33,  774 — 778). — iso-Borneol,  on  being  heated  with  zinc  dust  for 
half  an  hour  at  220°,  yields  a  small  quantity  of  camphene  together  with 
a  larger  proportion  of  a  dihydrocamphene  ( isodihydrocamphene ),  C10Hlg, 
which  crystallises  from  alcohol  in  fern-like  aggregates  belonging  to 
the  cubic  system,  melts  at  85°  and  boils  at  162°  (uncorr.);  borneol 
under  similar  conditions  remains  unchanged.  It  thus  appears  that 
rsoborneol  is  a  tertiary  and  borneol  a  secondary  alcohol,  since  zinc 
dust  is  only  capable  of  removing  oxygen  from  tertiary  alcohols  (Abstr., 
1894,  i,  611);  the  view  that  borneol  and  isoborneol  are  stereo- 
isomerides  must  thus  be  rejected  (compare  Biltz,  Abstr.,  1899,  i,  297  ; 
Wagner,  Chem .  Zeit. ,  1899,  930). 

Pinene  hydrochloride,  which  is  now  known  to  be  the  true  chloride 
corresponding  with  borneol  (compare  Wagner  and  Brickner,  this  vol., 
i,  46),  when  reduced  with  sodium  and  alcohol,  yields  a  dihydrocamphene , 
C10H18,  which  separates  from  alcohol  in  crystals  belonging  to  the 
hexagonal  system,  melts  at  155°  and  boils  at  160  — 162°  (uncorr.). 
Attributing  to  borneol  the  formula 

CH2-  CH-CH2  CMe2 — CH*CH2 

CMe2  or  CH2 

OH2  *  CMe-CH*  OH  CHMe*  CH-CH*  OH 

the  structure  of  its  derived  dihydrocamphene  must  be  either 
CH2*  CH - CH2  CMe2 — CH*  CH2 

CMe2  I  or  I  CH2  I 
CH2-  CMe — CH2  CHMe-CH-UH,, 

W.  A.  D. 

New  Terpenoid  Alcohol  and  its  Derivatives.  By  P. 
Genvresse  ( Compt .  rend .,  1900,  130,  918 — 920), — Pinenol,  C10H16O, 
obtained  by  passing  nitrous  fumes  into  cooled  pinene,  distilling  the 
product  in  steam,  and  fractionating  the  distillate  under  ordinary  and 
reduced  pressures,  is  a  pale  yellow  liquid  having  an  agreeable  odour ; 
it  boils  at  225°  under  740  mm.,  and  at  143°  under  38  mm.  pressure ; 
it  has  a  sp.  gr.  0*9952  at  0°,  and  index  of  refraction  1  497  ;  its  molecular 
refraction  is  44*563  ;  the  theoretical  value  calculated  from  Bruhl's  data 
is  44*85,  assuming  the  presence  of  one  double  linking  in  the  molecule. 
The  alcohol  is  insoluble  in  water  but  miscible  in  ail  proportions  with 
the  ordinary  organic  solvents;  in  chloroform  solutions,  it  has  [a]D 
-  14*66°.  When  distilled  under  ordinary  pressures,  pinenol  is  partly 
decomposed ;  it  yields  cymene  on  treatment  with  phosphoric  oxide  and 
combines  with  1  mol,  of  bromine. 
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The  acetate  boils  at  150°  under  40  mm,  pressure  and  has  an  odour 
resembling  that  of  lavender. 

Pinenone ,  C10HuO,  resulting  from  the  oxidation  of  pinenol  with 
chromic  acid  mixture  at  the  ordinary  temperature,  is  a  yellow  liquid 
having  an  agreeable  odour  and  boiling  at  132°  under  42  mm.  pressure, 
it  has  a  sp.  gr.  0*9953  at  0°,  [a]D  in  chloroform  solution  -  21*12°,  and 
an  index  of  refraction  1*5002 ;  its  molecular  refraction  is  44*33,  the 
calculated  value,  assuming  the  existence  of  one  double  linking,  being 
43*84,  The  ketone  is  insoluble  in  water  but  miscible  in  all  propor¬ 
tions  with  the  ordinary  organic  solvents ;  it  combines  with  1  mol. 
of  bromine,  and  yields  a  semicarbazone  melting  at  82°. 

Pinenonoxime ,  C10H14INOH,  is  prepared  by  heating  the  ketone  with 
an  alcoholic  solution  of  hydroxylamine ;  a  small  quantity  is  also 
formed  in  the  preparation  of  pinenol  from  pinene ;  in  this  experiment, 
it  is,  however,  formed  from  pinenone,  and  not  from  the  alcohol,  since 
the  latter  does  not  yield  the  oxime  on  treatment  with  nitrous  fumes. 
The  compound  crystallises  in  the  orthorhombic  system,  melts  at  89°, 
distils  with  partial  decomposition  at  170°  under  40  mm.  pressure, 
and  has  [a ]D  -22*3°.  It  combines  with  bromine  (1  mol.),  forming 
the  dibromide ,  C10H14Br2!NOH,  melting  at  152°;  the  phenyl  carbimide , 
Ci0Hi4#NO#CO*KHPh,  crystallises  in  needles  melting  at  135° ;  the 
benzoyl  derivative,  C10H14!NOBz,  crystallises  from  alcohol  and  melts  at 
105°,  and  the  butyryl  derivative  melts  at  74°.  G.  T.  M. 

Conversion  of  Carvone  into  Limonene.  By  L.  Tschugaeff 
(Per.,  1900,  33,  735 — 736). — Dihydrocarveol,  prepared  by  the  re¬ 
duction  of  c£-carvone,  can  readily  be  converted  by  the  method  previously 
described  by  the  author  (this  vol.,  i,  129)  into  methyl  dihydro - 
carvylxantliate ,  C10Hl7*O*CS2Me,  which  is  a  thick,  yellow  oil.  On 
distillation,  this  substance  yields  two  hydrocarbons,  one  boiling  at 
172 — 173*5°,  and  the  other  at  174 — 176°.  With  bromine,  the  latter 
yields  limonene  tetrabromide,  which,  by  the  action  of  zinc  dust  on 
the  alcoholic  solution,  is  converted  into  pure  d-limonene.  The  hydro¬ 
carbon  of  lower  boiling  point  is  more  strongly  dextrorotatory  than 
limonene,  and  appears  not  to  yield  a  crystalline  tetrabromide ;  its 
nature  is  being  investigated.  A.  H. 

Preparation  of  Camphene  and  Menthene  from  the  Corre¬ 
sponding*  Alcohols.  By  Michael  I.  Konowaloff  ( J .  Russ.  Phys. 
Chem.  Soc .,  1900,  32,  76 — 77). — Camphene  is  readily  obtained  from 
borneol  by  heating  with  sulphuric  acid,  diluted  with  double  its  volume 
of  water,  at  a  temperature  of  60 — 100°  for  6  to  8  hours;  in  the  same 
way,  menthene  may  be  prepared  from  menthol.  The  yield  of  hydro¬ 
carbon  is  in  each  case  about  90  per  cent,  of  the  theoretical.  This 
method  may  be  used  for  obtaining  other  hydrocarbons,  and  also  for 
preparing  methylcycfohexamethylene  ketone  from  pulegone. 

T.  H.  P. 

Essence  of  Chrysanthemum.  By  Gustave  Perrier  {Bull.  Soc . 
Chim.,  1900,  [iii],  23,  216 — 217). — The  green  leaves  of  Chrysanthemum 
Japonicumy  when  distilled  with  water,  yield  about  0*16  per  cent, 
of  a  greenish,  somewhat  oily  liquid,  having  an  odour  recalling 
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tnint  and  camomile,  which  boils  at  160°,  and  has  a  sp.  gr.  0*932  at 
15°  and  refractive  index  1*4931  at  18°.  It  is  almost  insoluble  in 
70  per  cent,,  but  soluble  in  10  parts  of  95  per  cent.,  alcohol;  when 
cooled  to  —  15°,  it  deposits  a  small  quantity  of  an  amorphous  solid, 
probably  a  paraffin,  and  at  a  still  lower  temperature  it  completely 
solidifies.  The  essence  has  an  acid  reaction,  partially  combines  with 
sodium  hydrogen  sulphite,  and  has  a  saponification  number  8*61  ;  the 
products  of  hydrolysis  seem  to  include  angelic  acid.  N.  L. 

The  Aldehydic  Constituents  of  Oil  of  Verbena.  Verbenone. 
By  Max  Kerschbaum  ( Ber 1900,  33,  885 — 893). — A  sample  of  oil  of 
verbena,  of  sp.  gr.  0*903  at  17°,  and  having  aD  -  12°30',  obtained  from 
Grasse,  was  found  to  contain  26  per  cent,  of  citral  and  74  of  terpenes 
and  alcohols  ;  the  citral  contained  17 — 20  per  cent,  of  citral  b  in  addi¬ 
tion  to  citral  a  (compare  Tiemann,  Abstr.,  1899,  i,  250).  No  trans¬ 
formation  of  the  citral  takes  place,  as  Barbier  supposes  (Abstr.,  1899, 
i,  769),  when  it  is  converted  into  the  hydrosulphonic  acid. 

Another  sample,  of  Spanish  origin,  had  a  sp.  gr.  0*926  at  17°,  and 
aD  +  2°45\  This  was  shaken  with  aqueous  sodium  sulphite  and 
hydrogen  carbonate,  the  solution  extracted  repeatedly  with  ether,  and 
then  decomposed  with  sodium  hydroxide.  The  regenerated  aldehyde, 
&c.,  was  shaken  with  alkaline  cyanoacetic  acid  solution  until  it  dis¬ 
solved,  and  the  solution  extracted  repeatedly  with  ether.  The  product 
so  obtained  is  a  ketone,  and  has  been  named  verbenone.  The  oil  con¬ 
tained  13  per  cent,  of  citral,  1  of  verbenone,  and  86  of  alcohols  and 
terpenes  ;  the  citral  contained  18 — 20  per  cent,  of  citral  b. 

Verbenone ,  C10H16O,  or  C10H14O,  probably 

yCHMe*  OH - v  .  CMe*  CH _ x 

CH2<  >CH2  >CMe2,  or  CH^  >CH2  >CMe0, 

\CO - CH - /  \CO-~CH - / 

is  a  colourless  oil  with  an  odour  suggestive  of  camphor  and  peppermint; 
it  boils  at  103 — 104°  under  16  mm.  pressure,  has  a  sp.  gr.  0*974  at  17°, 
index  of  refraction  nD  1*49951,  and  rotation  aD  +66°;  its  semicarb- 
azone  melts  at  208 — 209°.  It  decolorises  permanganate  at  once,  but 
not  bromine  in  acetic  acid  solution  ;  it  is  not  affected  by  alkalis,  and 
does  not  condense  with  acetone.  When  oxidised  with  permanganate, 
at  0°,  at  starting  it  yields  a  very  little  acetone,  but  the  main  product 

is  a  ketonic  acid ,  C9H1403,  probably  G02H*  CH<^Q^e£^>OH' COMe, 

which  melts  at  127 — 128°,  does  not  decolorise  bromine,  and  de¬ 
colorises  permanganate  only  when  heated  ;  its  semicarbazone  melts  at 
212°.  When  treated  with  alkaline  hypobromite,  this  acid  yields 
bromoform  and  an  acid,  C8H1204,  identical  with  Baeyer’s  norpic  acid 
(Abstr.,  1896,  i,  621);  when  evaporated  with  acetyl  chloride  and 
then  heated  with  aniline,  it  yields  an  anilic  acid ,  C14Hl703N,  which 
melts  at  212 — 213°.  O.  F.  B. 

India-rubber.  By  Carl  Otto  Weber  (Ber.,  1900,  33,  779 — 796, 
and  J.  Boc.  Chem.  Ind .,  1900,  19,  215 — 221). — In  agreement  with 
Gladstone  and  Hibbert  (Trans.,  1888,  53,  679),  the  author  finds  that 
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Para  rubber,  contains  but  a  small  quantity  (about  6*5  per  cent.)  of 
material  insoluble  in  chloroform  ;  this  has  a  fibrous  structure  and 
swells  enormously,  but  without  dissolving,  in  contact  with  chloroform, 
ether,  light  petroleum,  or  carbon  disulphide,  and  has  the  composition 
CS0H64Ol0,  which  suggests  a  possible  relationship  with  Spiller's  resin, 
Cg0H48Oi0,  obtained  by  the  oxidation  of  india-rubber  (this  Journal, 
1865,  3,  44),  although  the  author  considers  it  to  be  rather  a  “link 
between  india-rubber  and  the  carbohydrates  ”  than  a  transformation 
product  of  the  former.  Its  composition,  however,  closely  approxi¬ 
mates  to  that  of  a  polyprene  hydrate,  C30H48,10H2O.  Gladstone  and 
Hibbert's  view  that  it  is  formed  by  the  action  of  heat  on  the  india- 
rubber  juice  during  drying  does  not  appear  to  be  justified  ;  other 
varieties  of  india-rubber  (Congo-ball,  Lagos,  Borneo,  and  Assam)  do 
not  contain  a  portion  insoluble  in  chloroform. 

On  adding  alcohol  to  the  chloroform  solution  of  Para  rubber,  a  pre¬ 
cipitate  is  obtained  which,  after  drying  in  an  atmosphere  free  from 
oxygen,  has  the  composition  (C10H16)n.  The  same  hydrocarbon 
(polyprene)  apparently  exists  in  all  varieties  of  india-rubber,  although 
these  contain  in  addition  slightly  differing  amounts  of  oxygenated 
impurities;  in  all  samples,  however,  the  atomic  ratio  C:H=10;  16 
approximately. 

The  tetra bromide,  C10H16Br4,  formed  by  the  action  of  bromine  on 
polyprene  dissolved  in  chloroform,  is  obtained  as  a  snow-white  mass  by 
pouring  the  solution  into  alcohol,  and  thus  prepared,  can,  after  drying, 
be  kept  for  an  indefinite  period  without  decomposing,  although 
Gladstone  and  Hibbert  have  stated  that  it  is  unstable,  rapidly  losing 
hydrogen  bromide.  It  is  insoluble  in  all  solvents  except  chloroform, 
and  even  with  the  latter  its  solubility  varies ;  it  is  remarkable  that, 
when  recovered  chloroform  is  used  in  the  preparation,  the  product  ob¬ 
tained,  although  not  differing  in  composition  from  other  samples,  is 
completely  insoluble  in  the  solvent  named.  On  the  other  hand,  one 
preparation  was  found  to  be  more  soluble  in  benzene  than  in  chloro¬ 
form.  It  thus  appears  that  polyprene  tetrabromide  is  capable  of 
undergoing  complex  physical  change.  Towards  cold  fuming  nitric 
acid,  and  boiling  solutions  of  chromic  acid  or  of  chromic  and  sulphuric 
acids,  on  the  other  hand,  the  substance  is  completely  indifferent ; 
when  heated  alone  above  50 — 60°,  hydrogen  bromide  is  evolved,  and  a 
dark  brown  product  obtained.  On  heating  with  alcoholic  sodium 
ethoxide  at  120°,  part  of  the  bromine  appears  to  be  replaced  by  ethoxyl. 

Contrary  to  the  usual  statements,  polyprene  readily  unites  with 
iodine  ;  after  12  hours  action  at  the  ordinary  temperature  in  chloro¬ 
form  solution,  a  product,  C20H32I6,  is  obtained,  which  is  insoluble  in 
all  solvents  except  warm  aniline  or  toluidine,  and  is  decomposed  on 
heating  at  80°  or  100°. 

Dry  hydrogen  chloride  below  10°  acts  indefinitely  on  polypyrene  in 
chloroform  solution,  but  when  moist  the  dihydrochloride ,  C10H18CI2,  is 
obtained  ;  this  is  a  white,  friable  mass,  which  is  insoluble  in  nearly  all 
solvents  except  chloroform,  and  on  heating  at  40°,  loses  hydrogen 
chloride  until  its  composition  approximates  to  C10Hl7Cl ;  on  raising 
the  temperature,  no  further  change  takes  place,  so  that  the  mono- 
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hydrochloride  appears  to  be  relatively  stable.  All  attempts  to  prepare 
corresponding  hydrobromides  or  hydriodides  ended  in  failure  ;  and 
the  same  holds  true  of  all  attempts  to  determine  the  molecular  weight 
of  the  substances  hitherto  described. 

On  heating  polyprene  tetrabromide  with  phenol  at  100°,  it  changes 
from  white  to  green,  then  successively  through  dull  grey,  dark  blue, 
to  purple  or  crimson,  and  finally  dissolves  with  evolution  of  hydrogen 
bromide  ;  on  completing  the  action  by  heating  for  10  minutes  at  150°, 
a  buff-coloured,  pulverulent  substance  having  the  composition  of  a 
polypi'ene  tetraphenoxide ,  C10H16(OPh)4,  can  be  isolated,  the  yield  corre¬ 
sponding  with  50  per  cent,  of  the  tetrabromide  employed  ;  it  is  readily 
soluble  in  aqueous  and  alcoholic  sodium  hydroxide,  alcohol,  acetone, 
ether,  and  ethyl  acetate,  but  insoluble  in  benzene,  chloroform,  carbon 
bisulphide,  and  light  petroleum.  By  limiting  the  temperature  of  the 
action  to  from  90 — 95°,  and  varying  the  method  of  isolating  the 
product,  substances  are  obtained  which  differ  in  colour  from  dull 
crimson  to  a  rich  shade  of  indigo,  and  correspond  in  composition  with 
either  dioxy polyprene  tetraphenoxide ,  C10H1(.O2(OPh)4,  or  with  the  com¬ 
pound  C10H16O6(OPh)5  ;  under  one  set  of  conditions,  the  same  product 
is  always  obtained.  On  prolonged  boiling  with  aqueous  sodium 
hydroxide,  all  these  substances  lose  phenol  and  yield  products  con¬ 
taining  an  increasing  number  of  hydroxyl  groups. 

A  large  number  of  other  aromatic  hydroxy-compounds  behave  like 
phenol  with  polyprene  tetrabromide,  but  phenol-ethers  are  without 
action.  W.  A.  D. 

Sugars  of  some  Glucosides.  By  Emil  Votocek  (Zeit.  Zuck .' 
ind.  Bohm.i  1900,  24,  239 — 248). — A  number  of  glucosides  have  been 
examined  to  ascertain  whether  the  sugars  they  yield  are  hexoses  or 
methylpentoses,  the  method  employed  being  distillation  with  12  per 
cent,  hydrochloric  acid.  With  sesculin,  arbutin,  apiin,  phloridzin, 
gratiolin,  jalapin,  ononin,  syringin,  neither  furfuraldehyde  nor  methyl- 
furfuraldehyde  is  obtained,  showing  that  their  sugars  belong  to  the 
hexose  group.  Saponin  and  cyclamin  give  small  quantities  of  fur¬ 
furaldehyde,  possibly  owing  to  the  presence  of  impurities,  whilst  with 
chiuovin,  hesperidin,  and  xanthorhamnin,  the  amounts  of  methylfur- 
furaldehyde  obtained  prove  conclusively  the  presence  of  methylpen¬ 
toses.  In  the  case  of  convolvulin  (rhodeoretin),  the  methylfurfuralde- 
hyde  formed  corresponds  with  an  amount  of  methylpentose  equal  to 
40  6  per  cent,  of  the  glucoside,  whilst  solanin  gives  19*6  per  cent,  of 
its  weight  of  a  methylpentose.  T.  H.  P. 

Compounds  from  Rhubarb  and  Allied  Substances.  By  Carl 
Liebermann  ( Annalen ,  1900,  310,  364 — 369.  Compare  Hesse,  this 
vol.,  i,  40). — A  criticism  of  the  constitutional  formulae  employed  by 
Hesse  in  representing  chrysophanic  acid,  rhabarberone,  protophy scion, 
rhein,  and  emodin  ( loc .  cit .).  M.  O.  F. 

Brazilin.  By  Stanislaus  von  Kostanecki  and  W.  Feuerstein 
( Chem .  Gentry  1900,  i,  605 — 606  ;  from  Arch .  Sci.  phys.  nat.  Geneve , 
[iv],  8,  385 — 386V — When  the  diethyl  ether  of  the  product  obtained 
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by  Schall  and  Dralle  by  oxidising  brazilin  is  heated  with  sodiuin 
ethoxide,  fisetol  diethyl  ether,  OH#C0H3(OEt)'COCH2'OEt,  melting  at 
42 — 44°,  and  formic  acid  are  formed.  The  composition  of  brazilin  is 

probably  C6Hft(0H)2-CH:C<^^|j^^">0  or 

C6H3(OH)2-CH2-CH<§^(OH0>o  , 

and  of  brazilein,  C6H3(0H)2-CH:C<^«)t[£:^|>0  or 

C6H3(OH)2‘CH2-C<^i(j7cH>0  * 

Since  hsematoxylin  does  not  yield  Schall  and  Dralle’s  compound  on 
oxidation,  its  constitution  is  most  probably 

3,4 
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E.  W.  W. 

Alkaloids  of  the  Solanacese.  By  Johannes  Gadamer  (. Annalen , 
1900,  310,  352 — 363.  Compare  Hesse,  this  vol.,  i,  50). — A  detailed 
reply  to  the  criticisms  of  Hesse  respecting  the  author’s  investigations 
of  atropine,  hyoscyamine,  hyoscine,  atroscine,  and  scopolamine. 

M.  0.  F. 

Combination  of  Basic  with  Acidic  Colouring  Matters. 
By  Alphonse  Seyewetz  ( Compt .  rend.,  1900,  130,  842 — 844). — It 
is  well  known  that  many  basic  and  acidic  colouring  matters  have 
the  property  of  combining  to  form  insoluble  compounds,  but  the 
author  finds  that  similar  results  are  not  observed,  as  a  rule,  if 
one  of  the  substances  is  a  non-tinctorial  basic  or  acidic  derivative. 
Acids  do  not  form  insoluble  compounds  with  auramine,  and  bases 
do  not  form  insoluble  compounds  with  ammonium  picrate.  Experi¬ 
ments  with  a  large  number  of  substances  show  that  benzene  deri¬ 
vatives  containing  an  acidic  group  or  several  identical  acidic  groups 
such  as  COsH,  OH,  S03H,  N02,  CO' CO,  &c.,  do  not  form  precipitates 
with  auramine,  but  if  such  compounds  contain  two  or  more  differ¬ 
ent  groups,  they  precipitate  it.  Derivatives  containing  only  one 
carboxyl  and  one  hydroxyl  group  are  exceptions  to  this  rule, 
and  the  introduction  of  a  third  group  is  necessary  before  insoluble 
compounds  with  auramine  can  be  formed.  Non-tinctorial  amino- 
derivatives  and  compounds  containing  the  groups  INH,  N:,  *NIN', 

JUL 

ON2’,  *NH*NH',  or<^2Jp>,  or  nitrogen  in  the  benzene,  naphthalene, 

or  anthracene  nuclei  do  not  form  precipitates  with  ammonium  picrate. 
Compounds  containing  both  an  amino-group  and  the  diazo-gro up  in  the 
benzene  nucleus  at  first  sight  seem  to  be  exceptions  to  this  rule,  but 
they  are  themselves  colouring  matters.  The  introduction  of  a  sul- 
phonic  group  into  an  aromatic  nucleus  containing  several  amino-groups 
likewise  confers  on  it  the  property  of  precipitating  auramine. 

It  follows  that  the  chromophore  of  the  colouring  matter  plays  an 
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C6H3(0H)2-C4H40<(1) 


C6H2(OH) 
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important  part  in  the  reaction  referred  to,  and  that  the  formation  of 
the  insoluble  products  in  question  may  be  regarded  as  characteristic  of 
colouring  matters.  C.  H.  B. 

Action  of  Bromoform  and  Chloroform  on  some  Pyrroles. 
By  O.  Bocchi  ( Gazzetta ,  1900,  30,  i,  89 — 96). — Z-Chloro-I  :  6- dimethyl- 
pyridine ,  CyH8NCl,  prepared  by  the  gradual  addition  of  chloroform  (1 
mol.)  to  a  solution  of  2  : 5-dimethylpyrrole  (1  mol.)  in  an  alcoholic 
solution  of  sodium  ethoxide  (2  mols.),  is  a  colourless  liquid,  heavier 
than  water,  iu  which  it  is  appreciably  soluble  ;  its  hydrochloride  crys¬ 
tallises  in  colourless,  deliquescent  needles  \  the  picrate ,  C13HnOfN4Cl, 
separates  from  water  in  aggregates  of  yellow  needles  melting  at 
150 — 151°  ;  the  awrichlon'ide  crystallises  in  slender  needles  melting  at 
131°,  and  is  soluble  in  very  dilute  hydrochloric  acid  ;  the  platinichloride 
forms  orange-yellow  needles  melting  at  212°. 

Z-Bromo-Z  :  Z-dimethylpyridine ,  C7H8NBr,  is  prepared  in  like  manner 
to  the  chloro-compound,  and  has  similar  properties.  Its  hydrochloride 
crystallises  in  colourless,  deliquescent  needles,  and  the  picrate  separates 
from  methyl  alcohol  in  long,  yellow  needles  melting  at  148°.  On 
reduction  with  zinc  and  dilute  hydrochloric  acid,  the  bromo-base  yields 
2  : 6-dimethylpyridine. 

Bromoform  acts  on  2 : 4-dimethyl  pyrrole  in  presence  of  sodium 
ethoxide,  yielding  a  small  quantity  of  a  yellowish  oil,  which  has  an 
intense  pyridic  odour,  and  is  completely  soluble  in  acids.  This  oil 
consists  mainly  of  two  pyridine  bases,  as  it  gives  two  distinct  picrates, 
which  separate  from  methyl  alcohol,  the  one  in  long  needles  melting 
at  176°,  and  the  other  in  prisms  melting  at  about  170°.  The  formation 
of  two  different  bases  is  readily  explained  on  theoretical  grounds ;  the 
compounds  were  not  investigated  further,  owing  to  the  small  yield. 

T.  H.  P. 


Action  of  Amines  on  Dibromotriacetonamine.  By  Hermann 
Pauly  and  Carl  Boehm  ( Ber .,  1900,  33,  919 — 923.  Compare  Pauly 
and  Bossbach,  Abstr.,  1899,  i,  773). — The  action  of  primary  and 
secondary  amines  on  dibromotriacetonamine  is  similar  to  that  of 
ammonia,  but  no  definite  substances  could  be  isolated  from  the  product 
of  the  action  of  tertiary  or  aromatic  amines  on  the  base. 

By  the  action  of  methyl  iodide  on  tetramethylpyrrolinecarboxyl- 
methylamide  (Pauly  and  Bossbach,  loc.  cit .),  there  is  produced  the 
hydriodide  of  a  base  which  crystallises  from  light  petroleum  in  long, 
silky  needles,  and  melts  at  108 — 109° ;  the  same  base  is  also  produced 
in  small  quantities  by  the  action  of  methyl  iodide  on  the  potassium 
salt  of  N-methyltetramethylpyrrolinecarboxylamide,  and  it  must 

therefore  be  represented  by  the  formula  NMe<T^^e2 

F  J  ^CMe2*C*CO*NHMe 

The  constitution  of  tetramethylpyrrolinecarboxylmethylamide  has  been 
established  by  hydrolysing  it  with  fuming  hydrochloric  acid  at  130°, 
when  the  hydrochlorides  of  tetramethylpyrrolinecarboxylic  acid  and 
methylamine  are  obtained. 

Tetramethylpyrrolinecarboxylbenzylamide ,  C8H14N  ’COBH  •  CH2Ph, 

crystallises  from  water  in  small,  rhombic  tablets,  and  melts  at  71°. 
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Tetramethylpyrrolinecarboxyldimethylamide ,  C8H14N*CO*NMe2,  boils  at 
125°  under  15  mm.  pressure,  solidifies  at  45°  in  radiating  needles,  and 
is  hydrolysed  by  hydrochloric  acid  to  the  hydrochlorides  of  di- 
methylamine  and  the  acid.  Tetramethylpyrrolinecarboxylpiperidide, 
C8H14N’CO*NC6H10,  boils  at  170°  under  19  mm.  pressure,  and  solidifies 
at  74°  in  radiating  needles.  T.  M.  L. 

Action  of  the  Sodium  Alkyloxides  on  Ethyl  Phthalylamino- 
acetate  and  its  Homologues.  By  Siegmund  Gabriel  and 
James  Colman  (Aer.,  1900,  33,  980 — 995). — The  sodium  alkyloxides 
do  not  hydrolyse  ethyl  phthalylaminoacetate,  but  convert  it  into 
derivatives  of  isoquinoline.  Ethyl  phthalylaminoacetate  is  converted 
by  sodium  ethoxide  into  ethyl  4:-hydroxyisocarbostyril-3-carboxylatey 

JOO - NH  .  . 

C6H4<^Qjjy Q.0O  Et’  crystallises  in  snow-white  needles 

melting  at  194°.  Sodium  methoxide  produces  a  similar  change,  the 
corresponding  methyl  ester  being  formed  in  silky  needles  melting  at 
221 — 222°.  The  sodium  compound,  CnH804NNa,  is  a  yellow,  crystal¬ 
line  powder. 

On  treatment  with  hydrobromic  acid,  the  methyl  ester  yields 
„  .  .  J00 - NH 

k-hydroxy\&ocarbostyrily  C6H4 >  which  crystallises  in 

needles,  does  not  melt  below  250°,  and  readily  undergoes  oxidation  in 
alkaline  solution  (compare  following  abstract) ;  it  is  converted  by 

CO-NH 

reduction  with  hydriodic  acid  into  isocar bostyril, 

This  substance  yields,  with  phosphorus  oxychloride,  \~chloroisoquinoliney 
CC1IN 

C6H4<^q  ,  which  melts  at  37 — 38°  and  boils  at  274 — 275°. 

The  monochloroisoquinoline  previously  described  must  therefore  be 
3-chloroi8oquinoline  (Gabriel,  Abstr.,  1887,  62). 

Hydroxy  isocar  bostyril  is  converted  by  phosphorus  oxychloride  into 

xic  i:n 

two  compounds  :  1  :  4c-Dichloroi$oquinoliney  C6H4<C.q£J j  •  q  »  melting  at 

88 — 89°,  is  formed  in  small  quantity,  whilst  the  chief  product  consists 

_  .  .  .  CC1==N 

of  4=-hydroxy-\-chloroisoquinoline ,  Q  jj  >  which  crys¬ 

tallises  in  long,  silky  needles  melting  at  195 — •  1 9 6°.  This  base  is 
converted  by  methyl  alcoholic  potash  into  i-methoxy-l'chloroi&oquinol- 
CC1=N 

mey  which  forms  a  mass  of  radiating  crystals 

and  melts  at  77°.  Hydroxychloroisoquinoline  is  reduced  by  hydriodic 
acid  and  phosphorus  to  tetrahydroisoquinoline. 

Ethyl  a-phthcilyliminopropionatey  C8H402!N*CHMe*C02Et,  is  pre¬ 
pared  by  the  action  of  potassium  phthalimide  on  ethyl  a-bromopro- 
pionate,  and  forms  colourless  crystals  melting  at  61 — 63°.  Sodium 
methoxide  converts  it  into  ihydroxy-3-methylisocarbostyrily 
.CO - NH 

C6H4  <^C(OH)‘CMe  +  f°rms  colourless  crystals,  loses  its 
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water  at  200°,  and  is  a  weak  base,  the  hydrochloride  being  decom¬ 
posed  by  water.  The  base  is  converted  by  ethyl  iodide  into 
k-methoxy-S-methyli&ocarbostyril ,  which  crystallises  in  needles  melting 
at  195°,  and  is  insoluble  in  alkalis.  Hydriodic  acid  converts  methyl- 
hydroxy  isocar  bostyril  into  3-methylisocarbostyril,  whilst  phosphorus 
oxychloride  converts  it  into  l-chloro-i-hydroxy-3-methylisoquinoline , 
CC1«=:N 

OMe’  a  crystalline  powder  melting  at  163°. 

On  methylation,  this  substance  yields  1  -chloro-3-vnethyl- i-methoxyiso- 

CC1=N 

quinoline ,  C6H4<C^Q^-ey which  melts  at  49°  and  boils  at 
302 — 304°.  Chlorohydroxymethyliso^uinoline  is  converted  by  reduc- 

xjh2-nh 

tion  into  3-methyltetrahydro\soquinoline ,  C6H4<^jj  which 

boils  at  236 — 237°,  and  with  sodium  nitrite  yields  a  nitrosamine , 
C10Hi2N-NO,  crystallising  in  needles  melting  at  77 — 78°.  In 
the  preparation  of  chlorohydroxymethylisoquinoline,  1  :  k-dichloro-3- 

XJCIIN 

methylisoquinoline ,  ^6^4\Q0pQj\/[e>  obtained  in  small  quantity  as 

a  hard,  crystalline  mass,  which  melts  at  95°,  boils  at  300 — 312°, 
yields  3-methylisoquinoline  on  reduction  with  hydriodic  acid,  and  is 
converted  by  sodium  methoxide  into  i-chloro-\-methoxy-3-methyl\&o - 
.C(OMe):N 

quinoline,  C6H4\qqi _ which  crystallises  in  slender  needles 


melting  at  57 — 58°. 

Ethyl  a-phthalyliminobutyrate ,  Cg^C^N’CHEt'COgEt,  boils  at 
333 — 337°,  and  is  converted  by  sodium  methoxide  into  k-hydroxy-3- 


,CO’ 


•NH 


C^H^'CEt*  crystallises  in  lustrous 

needles.  The  hydrochloride ,  C11H1102H,HC1,  is  decomposed  by  water  ; 
hydriodic  acid  reduces  it  to  3-ethylisocarbostyril. 

Benzylphthalimide  does  not  react  in  a  similar  manner  to  the 
phthalylaminoacetie  ester,  but  is  converted  by  sodium  methoxide  into 
bensylph thalamic  acid.  A.  H. 


4-Hydroxyisocarbostyril.  By  Siegmund  Gabriel  and  James 
Colman  (j Ber.,  1900,  33,  996 — 1000.  Compare  the  foregoing  abstract). 

— 4-IJydroxyisocarbostyril,  resembles  indoxyl 


in  constitution,  and,  like  the  latter,  readily  undergoes  oxidation,  the 

product,  CgH4'<\Q0  QQ^^CgH4,  termed  by  the  author 

carbindigo ,  bearing  to  indigo  the  same  relation  as  the  original  com¬ 
pound  bears  to  indoxyl. 

Carbindigo  is  formed  from  hydroxyisoearbostyril  by  the  action  of 
ferric  chloride  on  its  acid  solution,  or  by  the  spontaneous  oxidation  of 
its  alkaline  solution  in  the  air.  It  is  insoluble  in  the  usual  solvents, 
but  crystallises  from  nitrobenzene  in  flat,  ruby-red  needles,  which 
melt  above  400°.  It  is  converted  by  alkalis  into  a  brown  mass 
and  dissolves  in  warm  aqueous  potash.  It  is  reduced  by  alcoholic 
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ammonium  sulphide  to  a  yellow  a  leuco-compound,”  C18H1204N2,  which 
is  an  insoluble,  lemon-yellow,  crystalline  powder.  On  oxidation  with 

CO-NH 

fuming  nitric  acid,  carbindigo  yields  phthalonimide,  C6H4<v.qq#^q  » 

which  melts  and  decomposes  at  198 — 220°;  the  formation  of  this 
substance  is  quite  analogous  to  that  of  isatin  from  indigo.  On 
hydrolysis,  phthalonimide  yields  phthalonic  acid  and  phthalonamic 
acid,  NH2*  C0*C6H4*C0*C02H,  which  crystallises,  with  l^H20,in  short, 
compact  prisms  and  melts  and  decomposes  at  178 — 179°.  The  silver 
salt  crystallises  in  flat  needles.  Phthalonamic  acid  is  converted  by 
alkali  hypochlorite  into  isatic  acid,  its  constitution  being  thus  estab¬ 
lished.  A.  H. 

Synthesis  of  Indoline  Bases.  By  Karl  Brunner  ( Monatsk.f 
1900,  21,  156 — 183.  Compare  Abstr.,  1898,  i,  384  and  682). — The 
bases  obtained  by  E.  Fischer  (loc.  cit.)  and  analogous  compounds  are 

.QMe  \ 

best  represented  by  formulae  of  the  type,  C6H4<C^pk£^CICH2,  and 

the  corresponding  salts  by  C6H4<^^'p|i^CMe. 

1 -Phenyl-3  :  3-dimethyl-2-methyleneindoline  forms  a  stannochloride , 
C^H^NjHSnC^,  which  crystallises  in  lustrous,  yellow  tablets  melting 
at  121 — 122°;  a  mercurichloride ,  which  melts  at  189°  to  a  violet  mass  ; 
a  ferrichloride,  which  forms  small,  yellow  needles  melting  at  162°,  and 
a  platinichloride  which  melts  at  198°. 

1  -Phenyl-3  :  3-dimethyl-2-indolinol  is  prepared  by  decomposing  with 
potassium  hydroxide  the  indefinite  tin  salt  obtained  by  treating  iso- 
butylidenediphenylhydrazine  with  an  alcoholic  solution  of  stannous 
chloride  ;  it  crystallises  from  benzene  with  JCGH6  in  lustrous,  colourless 
prisms,  which  melt  between  110°  and  115°,  lose  the  benzene  of  crystal¬ 
lisation  on  keeping,  and  then  melt  at  125°  ;  it  forms  a  mercurichloride , 
C16H15N,HHgCl3,  which  melts  and  decomposes  at  124°;  its  solution 
in  hydrochloric  acid  is  a  delicate  reagent  for  nitrites,  which  produce  a 
violet-blue  coloration  ;  oxidation  in  alkaline  solution  converts  it  into 
\-phenyl-3  : 3-dimethyl-2-indolinone ,  which  forms  colourless  crystals 
melting  at  72°  and  boiling  at  210 — 212°  under  30  mm.  pressure.  On 
boiling  a  solution  of  1 -phenyl-3  : 3-dimethyl-2-indolinol  with  hydro¬ 
chloric  acid,  it  is  converted  into  \-phenyl-2  : 3 -dimethylindole,  which  is 
a  viscous,  fluorescent  oil  boiling  at  228 — 230°  under  60  mm.  pressure  ; 
this  forms  a  picrate  melting  at  131°,  and  with  methyl  iodide  yields  the 
hydriodide  of  1 -phenyl-3  :  3-dimethyl-2-methyleneindoline. 

B.  H.  P. 

Syntheses  in  the  Acridine  Series.  I.  2'-Methyl-l  ;  2-naphth- 
acridine.*  By  Fritz  Ullmann  and  E.  Naef  ( Ber .,  1900,  33, 
905 — 912). — When  dihydroxydinaphthylmethane,  CH2(C10H6*  OH)2, 
the  condensation  product  of  formaldehyde  with  /3-naphthol  (Abel, 
Abstr.,  1893,  i,  172  ;  Manasse,  1894,  i,  577)  is  heated  with  a  mixture 
of  jp-toluidine  and  its  hydrochloride,  eventually  to  200°,  /3-naphthol  is 
obtained  along  with  a  dihydroacridine  and  an  acridine,  the  last  result- 

*  The  names  assigned  to  the  compounds  described  in  these  papers  are  misleading, 
as  methylnaphthacridine  would  have  the  forjnula  C2aH15N,  not  Cj6H13Nf 
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ing  from  a  partial  oxidation  of  the  leuco-com pound  by  the  oxygen  of 
the  air.  The  same  result  is  obtained  when  either  of  the  condensation 
products  of  formaldehyde  with  jt?-toluidine,  methyl enedi-^-tolyldiimide 
(Eberhardt  and  Welter,  Abstr.,  1894,  i,  451)  or  anhydroformaldehyde- 
jt?-toluidine,  is  heated  with  /3-naphthol ;  and  also  when  /3-naphthol, 
jp-toluidine  and  trioxymethylene  (paraformaldehyde)  are  heated  to¬ 
gether. 


“  Methylnaphthacridine,' 1 


C6H4< 


C*CH‘  OCHIQMe 

hi  H  T  , 


ch:ch-  c-n — och:ch 


melts 


at  158°  and  boils  at  460° ;  it  is  almost  white,  but  the  salts  are  yellow. 
These  are  comparatively  little  soluble  in  water ;  the  hydrochloride , 
nitrate ,  and  picrate  were  prepared  (the  base  is  a  monoacid  one) ;  with 
4  per  cent,  fuming  sulphuric  acid,  it  yields  a  pale  yellow  monosulphonic 
acid.  “ Methyldihydronaphthacridine,”  C18H15N,  is  colourless  and 
melts  at  190—193*5°.  C.  F.  B. 


Syntheses  in  the  Acridine  Series.  II.  2'-Methyl-3'-amino- 
1  ;  2-naphthacridine.  By  Fritz  IJllmann  and  E.  Naef  ( Ber .,  1900, 
33,  912 — 919). — When  m-tolylenediamine  is  treated  with  form¬ 
aldehyde  in  neutral  (aqueous  or  alcoholic)  solution  at  the  ordinary 
temperature,  the  product  is  anhydroformaldehyde-m-tclylenediamine, 
C8H10N2,  which  melts  between  150°  and  180°  ;  formaldehyde  can  be  ob¬ 
tained  from  it  and  detected  by  Tollens’  method  (this  vol.,  i,  56),  and  so 
Schiff’s  view  of  its  constitution  (Abstr.,  1891,  1258)  is  correct,  not 
so  that  of  Terisse  ( Chem .  Zeit ,  1899,  286).  In  dilute  sulphuric 
acid  solution  at  60°,  the  product  is  tetraminoditolylmethane, 
CH2[C6H2Me(NH2)2]2,  which  melts  at  203 — 204°. 

When  a  mixture  of  m-tolylenediamine  and  its  hydrochloride  is 
heated  with  dihydroxydinaphthylmethane,  when  /3-naphthol  is  heated 
with  anhydroformaldehyde-m-tolylenediamine,  or  with  tetramido- 
ditolylmethane,  and  when  m-tolylenediamine,  /3-naphthol  and  trioxy¬ 
methylene  are  heated  together,  “aminomethylnaphthacridine”  and  its 
dihydro-(leuco)  compound  are  formed  in  all  cases  (compare  preceding 

v  .  .  .  .cir 

abstract).  “  A minomethylnaphthacridine  ,”  C10H6\^ _ ^>C6H2Me  *NH2, 

melts  at  244°  (corr.),  is  yellow,  is  a  monoacid  base,  and  forms 
coloured  salts  ;  of  these,  the  hydrochloride  and  platinichloride  were 
prepared.  The  monoacetyl  derivative  melts  at  320 — 321°  (corr.),  is 
almost  colourless,  and  is  readily  hydrolysed  by  boiling  dilute  hydro¬ 
chloric  acid.  “  Aminomethydihydronaphthacridine”  C18H16N2,  is  almost 
colourless  and  melts  at  195 — 198°.  C.  F.  B. 


Compounds  of  Iodoantipyrine  with  Mercuric  Salts.  By 
J.  Bougault  (J.  Pharm.y  1900,  [vi],  11, 165 — 169). — Iodoantipyrine  mer¬ 
curic  chloride,  CnHnON2I,HgCl2,  forms  beautiful,  colourless  crystals, 
melts  and  decomposes  at  168 — 169°,  and  is  stable  in  aqueous  solution. 
Mercuric  iodide  does  not  combine  directly  with  iodoantipyrine,  but 
on  adding  iodine  to  an  alcoholic  solution  of  antipyrine  containing 
mercuric  iodide,  the  salt ,  2C11H11ON2I,HgI2,  separates  in  bright  yellow 
crystals.  The  compound,  4C11H11ON2I,HgCl2,HgI2,2HCl,  prepared  by 
mixing  alcoholic  solutions  of  the  component  salts,  forms  slightly 
yellow  crystals,  melts  and  decomposes  at  about  140°,  and  is  rapidly 
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dissociated  by  water.  The  salt  2C11H11ON2I,HgI2,HCl  (this  vol.,  i,  312) 
forms  bright  yellow  crystals  and  melts  and  decomposes  at  130°. 

W.  A.  D. 

New  Compound  of  Mercuric  Chloride  and  Antipyrine.  By 
Jules  Yille  and  Charles  Astre  ( Compt .  rend 1900,  130,  837 — 840). 
— When  a  solution  of  mercuric  chloride,  containing  also  sodium 
chloride  and  hydrochloric  acid,  is  added  slowly  to  an  aqueous  solution 
of  antipyrine,  the  compound  (CnHt2ON2)2,HHgCl3»  is  obtained  in 
rhomboidal  lamellae  which  melt  at  105 — 106°,  and  dissolve  readily  in 
chloroform.  Its  solutions  give  many  of  the  ordinary  reactions  of  mer¬ 
curic  compounds,  but  with  sodium  carbonate  and  sodium  hydrogen 
carbonate  there  is  no  precipitate  or  turbidity,  whilst  potassium  iodide 
yields  a  very  slightly  yellowish  precipitate  soluble  in  excess  of  the 
reagent  to  a  yellowish  solution.  In  the  latter  reactions,  and  also  in 
its  behaviour  with  stannous  chloride  and  auric  chloride,  this  compound 
differs  from  that  described  by  Hirsch  and  by  Schuyten  (Abstr., 
1896,  i,  575;  and  1898,  i,  452).  It  gives,  however,  the  ordinary 
reactions  of  antipyrine.  C.  H.  B. 

Condensation  of  Aromatic  Nitroso-compounds  with.  Methyl¬ 
ene  Derivatives.  By  Franz  Sachs  (. Ber .,  1900,  33,  959 — 966.  Com¬ 
pare  Abstr.,  1899,  i,  883). — 4-Diethylaminophenyl-/x-cyanoazomethine- 
phenyl  yields  a  crystalline  hydrochloride  when  hydrogen  chloride  is 
passed  into  its  benzene  solution  ;  in  the  perfectly  dry  state,  this  may  be 
kept  for  months  without  undergoing  decomposition ;  its  chloroform 
solution  is,  however,  decomposed  when  poured  on  to  a  dry  filter  paper. 
When  the  dye  is  heated  with  alcohol  and  hydroxylamine  hydrochloride, 
it  yields  the  oxime  of  benzoyl  cyanide  (Abstr.,  1888,  693).  ThQ  hydro¬ 
chloride  of  4-diethylaminophenyI-/4-cyanoazomethine-4/-nitrophenyl  is  a 
lemon-yellow  powder  melting  and  decomposing  at  193°. 

4 -Dimethylaminophenyl-ix-cyanoazomethinecarboxylonitrile) 

NMe2-C6H4-N:C(CN)2, 

is  readily  obtained  when  nitrosodimethylaniline  and  malonitrile  are 
heated  together  in  alcoholic  solution,  either  with  or  without  the  addi¬ 
tion  of  a  few  drops  of  sodium  carbonate  solution ;  it  crystallises  from 
alcohol  in  dark  red  crystals  with  a  bronzy  lustre,  melts  at  167Q,  and 
is  insoluble  in  light  petroleum ;  sulphuric  acid  hydrolyses  it  to 
dimethylphenylenediamine,  carbon  dioxide  and  hydrogen  cyanide. 
The  diethyl  compound,  NEt2*C6H4'NIC(CN)9,  crystallises  in  brownish- 
violet  needles  or  violet-red,  glistening  plates  melting  at  114°. 

4  -Dimethylaminophenyl-y-cyanoazomethineccirboxylamide, 
NMe2-C6H4*N:C(CN)-CO-NH2, 

obtained  from  nitrosodimethylaniline  and  cyanoacetamide  in  the 
presence  of  alcohol  and  sodium  carbonate  solution,  crystallises  in  rose- 
coloured,  slender  needles  with  a  blue  lustre,  and  melts  at  220 — 221°, 
the  diethyl  compound  melts  at  165 — 166°,  and  is  sparingly  soluble  in 

cold  alcohol.  A  compound,  S02<^^6^3^^^2j^>CIN*C6II4*NMe2, 

is  obtained  when  an  alcoholic  solution  of  nitrosodimethylaniline  and 
and  tetramethyldiaminodiphenylmethanesulphone  is  warmed  with  a 
little  sodium  hydroxide  solution  ;  it  is  an  orange-red  powder,  and  is 
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very  sparingly  soluble  in  the  usual  solvents.  If  the  crude  product  is 
boiled,  it  yields  tetramethyldiaminobenzophenonesulphone , 


NMe„-CfiH3<sS  >Cv.H 


3  -N"Me2> 


'2  ^6^3  6 

in  the  form  of  a  yellowish-green  precipitate  which  melts  at  317° 
(corr.),  sublimes  at  higher  temperatures,  and  is  extremely  stable. 

J.  J.  S. 


Action  of  Methyl  Chloroacetate  on  Tertiary  Bases.  By  J. 
Censi  ( Ghem .  Centr .,  1900,  i,  594 — 595  ;  from  Bull.  Soc.  ind.  Mulhouse , 
70,  311 — 313). — Methyl  chloroacetate,  CH2Cl*C02Me,  prepared  by  the 
action  of  chlorine  on  cold  methyl  acetate,  boils  at  115°.  By  condensing 
this  compound  (1  mol.)  with  dimethylaniline  (2  mols.)  in  the  presence 
of  zinc  chloride  at  110 — 120°,  the  compound, 

HCl,NMe2-C6n4'CH2-C6H4-NMe2,CH3-C02H, 
is  obtained.  When  methyl  chloroacetate  is  poured  into  boiling  water 
hydrochloric  acid,  acetic  acid,  and  formaldehyde  are  formed. 

E.  W.  W. 


Interaction  of  Hydrazine  Hydrate  with  certain  Lactones. 
By  Jean  Wedel  ( Ber.}  1900,  33,  766 — 770). — o -Hydroxydiphenylacetic 
hydrazide ,  OH’C6H4’CHPh’CO’NH*NH2,  prepared  by  boiling  o-hydr- 
oxydiphenylacetic  lactone  (Abstr.,  1895,  i,  419)  dissolved  in  absolute 
alcohol  with  aqueous  hydrazine  hydrate,  crystallises  from  absolute 
alcohol  in  microscopic,  colourless,  lustrous  needles,  and  melts  and 
decomposes  at  220° ;  it  gives  Biilow’s  reaction  for  phenylhydrazides, 
and  dissolves  in  aqueous  alkalis,  being  recovered  unchanged  by  the 
action  of  carbon  dioxide ;  this  behaviour  excludes  the  alternative 


formula,  9^^~^>C(OH)*NH*NH9,  for  the  substance.  It  unites  at 

the  ordinary  temperature  with  benzaldehyde,  yielding  the  benzylidene 
derivative,  OH*C6H4*  CHPh'CO’NH’NICHPh,  which  crystallises  from 
alcohol  in  plates,  and  melts  at  171°;  o-phthalaldehydic  acid  gives  rise 
to  the  corresponding  compound , 

OH-C6H4-  CHPh-CO*NH-N;CH‘C6H4-  C02H, 
which  dissolves  in  cold  aqueous  sodium  carbonate,  crystallises  from 
alcohol  in  colourless  plates,  and  decomposes  at  145°. 

o-Methylolbenzoic  hydrazide ,  OH*CH2*  C6H4*  CO*NH*NH2,  prepared 
by  gently  warming  aqueous  hydrazine  hydrate  with  an  alcoholic  solu¬ 
tion  of  phthalide,  crystallises  from  alcohol  in  long,  slender  needles, 
melts  at  128°,  and  does  not  give  Biilow’s  reaction;  all  attempts  to 

OH  *NTH 

convert  it  into  the  dihydroplithalazone,  C6H4<^qJ|_^pj-,  eliminat¬ 


ing  water  by  means  of  concentrated  sulphuric  acid,  phosphorus  penta- 
chloride,  or  phosphorus  oxychloride,  yielded  phthalide  only.  Attempts 
to  prepare  the  same  compound  by  the  interaction  of  hydrazine  hydrate 
with  phthalide  chloride,  CH2C1*C6H4’  COC1,  were  also  fruitless.  The 
benzylidene  derivative,  C15H1402N2,  obtained  by  the  interaction  of 
benzaldehyde  with  o-methylolbenzoic  hydrazide,  crystallises  from 
alcohol  in  lustrous  leaflets,  and  melts  at  145°;  its  carboxylic  acid , 
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C16H1404N2,  prepared  similarly,  using  o-phthalaldehydic  acid,  forms 
needles,  and  melts  at  115°. 

No  definite  products  could  be  isolated  from  the  interaction  of  hydr¬ 
azine  hydrate  with  valerolactone  or  coumarin.  Nitrous  acid  does  not 
act  on  the  hydrazides  described,  whilst  acetic  anhydride,  instead  of 
yielding  acetyl  derivatives,  regenerates  the  original  lactones. 

W.  A.  D. 

Indogenides  of  the  Pyrazole  Series.  By  Josef  Tambor 
( Per .,  1900,  33,  864 — 871.  Compare  Knorr,  Abstr.,  1887,  601). — 

[With  Ernst.]  —  \-Phenyl-i-o-ethoxybenzylidene-$-methyl-5-pyrazolone , 

^co-c:cH-aH4-OEt 

NPh<^ _ CMe  9  prepared  by  heating  *  technical  pyr¬ 

azolone  *  (l-phenyl-3-methyl-5-pyrazolone)  with  o-ethoxybenzaldehyde 
at  135°  during  5 — 10  minutes,  crystallises  from  alcohol  in  orange 
needles,  and  melts  at  142°;  the  solution  in  concentrated  sulphuric 
acid  is  carmine.  The  corresponding  m-e^oajy-compound  crystallises  in 
orange  prisms,  and  melts  at  107°;  the  solution  in  sulphuric  acid  is 
brown,  becoming  yellow  on  dilution  with  water.  The  p  ethoxy- com¬ 
pound  separates  from  dilute  acetic  acid  in  orange  needles,  and  melts 
at  130°.  The  p-methoxy compound,  prepared  from  pyrazolone  and 
anisaldehyde,  crystallises  from  alcohol,  and  melts  at  128*5°;  the  solu¬ 
tion  in  concentrated  sulphuric  acid  is  yellow.  The  p-hydroxy-componnd 
crystallises  in  orange  needles  and  melts  at  226°,  forming  a  greenish- 
yellow  solution  in  concentrated  sulphuric  acid ;  the  acetyl  derivative 
melts  at  137°. 

[ With  Licinski.] — 1  -Phenyl-i-p-hydroxy-m-methoxybenzylidene-3-methyl- 

5-pyrazolone,  NPh<°^^® ‘  C«H3(  0  Me) ' 0H,  prepared  from  pyr- 

azolone  and  vanillin,  crystallises  from  ether  in  lustrous,  red  prisms, 
and  melts  at  169°;  the  acetyl  derivative  melts  at  143 — 144°.  The 
mp-dimethoxy -compound  forms  long,  lustrous  needles,  and  melts  at 
160°,  dissolving  in  sulphuric  acid  to  an  orange  liquid. 

4-p  -  Hydroxy -m-methoxybenzylidene-bis-\-phenyl-3-methyl-5 -pyrazolone, 
OH*C6H3(OMe)*CH(C10H9ON2)2,  produced  on  heating  vanillin  with 
2  mols.  of  pyrazolone  at  160°  for  10  minutes,  crystallises  from  alcohol 
in  yellow  needles,  and  melts  at  209° ;  the  solution  in  concentrated 
^sulphuric  acid  is  orange. 

\-Phenyl-mp-methylenedioxybenzylidene-3-methyl-5-pyrazolone, 

^co-c:ch*c6h3:o2:ch2 

NPh<-N:=GMe 

prepared  from  pyrazolone  and  piperonaldehyde,  crystallises  from  alcohol 
in  deep  red,  lustrous  needles,  and  melts  at  166 — 167°. 

4-mp  -Methylenedioxybenzylidene -bis  - 1  -phenyl-  3  -methyl  -5  -pyrazolone, 
CH2IO2IC6H3*CH(C10H9ON2)2,  obtained  on  heating  piperonaldehyde 
with  2  mols.  of  pyrazolone,  crystallises  in  small,  white  needles,  which 
melt  and  evolve  gas  at  143°;  the  solution  in  concentrated  sulphuric 
acid  is  reddish-yellow. 

1  -Phenyl- 4  -furfur  ylid  ene-  3  methyl-5 -pyrazolone, 

.co  *c:ch*c4h3o 

npXn=Am. 
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prepared  from  furfuraldehyde  and  pyrazolone,  crystallises  from  alcohol 
in  violet  needles,  and  melts  at  111 — 112°  ;  the  solution  in  concentrated 
sulphuric  acid  is  brownish-black. 

4- Furfur  ylidene-bis- 1  -phenyl-  3-methyl-5 -pyrazolone, 

C4H3O-CH(C10H,ON2)2, 

produced  on  heating  furfuraldehyde  with  2  mols.  of  pyrazolone,  crys- 
tallises  from  alcohol  in  pale  brown  prisms,  and  melts  at  172—173°; 
when  treated  with  concentrated  sulphuric  acid,  the  crystals  become 
blue,  a  green  solution  being  formed.  M.  O.  F. 

Tertiary  Aromatic  Amines.  III.  By  Carl  Haeussermann 
(Ber.j  1900,  33,  939 — 941.  Compare  Abstr,,  1899,  i,  204  and  684). — 
Nitrotetraphenyl-o-phenylenediavnine,  C30H23O2N3,  prepared  by  the  action 
of  nitrous  acid  on  tetraphenyl-o-phenylenediamine,  crystallises  from 
glacial  acetic  acid  in  brownish-yellow  needles  and  melts  at  186 — 187°. 
m-Dichlorobenzene,  when  treated  with  potassium  diphenylamine,  gives 
the  same  condensation  product  as  o-diehlorobenzene,  owing  to  isomeric 
change,  and  the  nitro -derivatives  are  also  identical  ;  /?-tetraphenyl- 
phenylenediamine,  however,  appears  to  be  an  entirely  different  com¬ 
pound,  in  spite  of  the  proximity  of  the  melting  points.  T.  M.  L. 

Salts  and  Bases  of  Triphenylmethane  Dyes.  By  Arthur 
Hantzsch  (Ber.y  1900, 33, 752 — 760.  Compare  Hantzsch  and  Osswald, 
this  vol.,  i,  256). — By  leading  dry  hydrogen  bromide  into  a  solution  of 
the  leuco-base  in  ether-acetone  at  - 15°,  cry  stal-violet-leucohy  dr  oxide 
trihydrobromide ,  OH*  C(C6H4*NMe2)3,3HBr,  separates  as  a  white, 
flocculent  precipitate.  Crystal-violet  trihydrobromide, 
NMe2Br:C6H4:C(C6H4-NMe2)2,2HBr, 
is  precipitated  as  a  reddish  powder  on  passing  hydrogen  bromide  into 
a  warm  solution  of  the  colour  base  ;  it  dissolves  in  water  with  a  deep 
violet  colour  even  at  0°,  owing  to  decomposition  into  the  monoacid  salt 
and  hydrogen  bromide. 

The  salts  of  the  colour-base  have  a  much  higher  conductivity  than 
the  carbinol  salt;  thus  crystal-violet  trihydrochloride  gave  ft256  774 
at  25°,  and  crystal-violet  carbinol  trihydrobromide  gave  /u,256  471  ; 
the  carbinol  trihydrobromide  gradually  passes  in  solution  into 
the  trihydrobromide  of  the  colour-base,  the  conductivity  increas¬ 
ing  in  one  experiment  from  ^261  452  to  792.  The  carbinol  tri¬ 
hydrobromide  resembles  the  aniline  salts  in  that  it  is  partially 
hydrolysed  in  solution,  but  the  colour-trihydrobromide  decom¬ 
poses  in  solution  into  2  mols.  of  hydrogen  bromide,  and  the  mono¬ 
hydrobromide,  which  is  ionised,  but  not  hydrolysed,  since  the  colour- 
base  is  comparable  with  potassium  hydroxide  rather  than  with  aniline. 

On  adding  sodium  hydroxide  to  a  dilute  solution  of  magenta,  or  ‘new- 
magenta/  the  ammonium  colour-base  is  first  formed  (rosanilinium  hydr¬ 
oxide),  but  with  an  excess  of  alkali  a  red,  flocculent  precipitate  separates 
which  dissolves  readily  in  ether,  benzene,  or  acetone  to  a  reddish-yellow 
solution,  and  is  readily  precipitated  by  carbon  dioxide  as  a  dark  red 
carbonate  (Homolka,  Nietzki's  “  Chemie  der  organischen  Farbstoffe,” 
p.  119);  this  is  regarded  as  an  imide-base,  NHIC6H4!C(06H4,NTII2)2,  the 
anhydride  of  the  rosanilinium  hydroxide, OH*NH2IC6H4IC(C6H4*NH2)2, 
into  which  it  rapidly  passes  in  solution,  or  in  the  solid  state,  or 
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when  dried,  or  when  left  in  contact  with  the  solution  from  which  it  is 
precipitated ;  when  changed  in  this  way,  the  colour  disappears  and  the 
base  is  no  longer  precipitated  by  carbon  dioxide.  The  imide-base  could 
not  be  analysed,  but  no  such  bases  are  formed  from  the  completely 
alkylated  colour-salts,  thus  confirming  the  view  that  they  are  formed 
by  loss  of  1  mol.  of  water ;  this  view  is  also  confirmed  by  their 
solubility  in  ether,  since  the  mixture  of  1  mol.  magenta  and  1  mol* 
sodium  hydroxide  cannot  be  extracted  with  ether*  T.  M.  L. 


Colouring  Matters  of  the  Formazyl  Croup.  By  Fritz  Fichter 
and  Emanuel  Schiess  (Z?er.,  1900,  33,  747 — 752). — Sodium  formazyl- 
benzene-TL-'p-sulphonate ,  NgPh'CPhlN’NH'CflH^SOsNa,  prepared  by 
the  action  of  diazobenzene  on  sodium  phenylbenzylidenehydrazone- 
jo-sulphonate,  crystallises  from  alcohol  in  minute,  dark  red  needles, 
decomposes  at  about  135°,  and  dyes  silk  and  wool  a  dark  red  colour  ; 
when  warmed  with  sulphuric  and  acetic  acids,  it  gives  3-phenyl- 

JSuN 

phenotriazine,  CGH4<C^-.^pk>  an<^  an^ne?  hut  no  sulphanilic  acid; 


with  zinc  dust  and  sulphuric  acid,  it  gives  phenylhydrazine  and  s-benzoyt- 
phenylhydrazine-psulphonic  acid ,  C0Ph*NH*NH*C6H4*S03H,  which 
crystallises  from  water  in  thin,  colourless  flakes. 

Sodium  formazylbenzene-Hl-^-sulphonate, 

NHPh-N:CPh*N2-C6H4-S03Na, 

prepared  by  the  action  of  diazobenzene-jo-sulphonic  acid  on  phenyl- 
benzylidenehydrazone,  crystallises  from  alcohol  in  minute,  red  needles, 
decomposes  at  about  165°,  and  dyes  a  somewhat  brighter  colour  than 
the  preceding  isomeride ;  like  its  isomeride,  it  gives  with  sulphuric 
acid  phenylphenotriazine  in  place  of  the  expected  sulphonic  acid,  and 
with  zinc  dust  and  sulphuric  acid  gives  s-benzoylphenylhydrazine- 
jp-sulphonic  acid. 

Sodium  formazylbenzene-\-m-sulphonate , 

N2Ph-C(C6H4-S03Na):iSr*NHPh, 

prepared  by  the  action  of  diazobenzene  on  the  condensation  product 
of  sodium  benzaldehyde-ra-sulphonate  and  phenylhydrazine,  crystallises 
from  alcohol  in  red  needles,  and  is  much  more  soluble  than  the  preced¬ 
ing  isomerides.  On  oxidation  with  nitrous  acid,  it  gives  the  inner 
anhydride  of  triphenyltetrazoliumhydroxide-J.-m.-sulphonic  acid , 

N2Ph'^^2Ph-0^>S°2’ 

which  crystallises  from  dilute  hydrochloric  acid  in  small,  four-sided 
tablets,  does  not  melt  at  250°,  and  is  not  attacked  by  acids,  but  is 
decomposed  by  alkalis  with  formation  of  a  red  coloration.  The 
isomerides  are  still  less  soluble  and  are  less  well  characterised. 

HL-Phenyl-Hl-a-naphthylformazylbenzene ,  NHPh*NICPh*N2'C10H7, 
crystallises  from  benzene  in  dark  violet  needles  with  a  green  metallic 
lustre,  and  melts  at  173°;  with  sulphuric  acid,  it  gives  aniline  and 


phenylnaphthotriazine,  C10H6<C,  n:6 


p^,  which  crystallises  from  alcohol 


in  yellowish-green  needles  and  melts  at  145°, 

III-  Phenyl- II  -  a  maph  tkylformazylbenzene ,  C1 0H7  •  JSTH  •  1ST  ^  CPh  *  N2Ph, 
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Crystallises  from  benzene  or  from  a  mixture  of  alcohol  and  chloroform 
in  deep  violet  needles  and  melts  at  144 — 145°;  it  gives  the  same 
triazine  as  the  preceding  isomeride.  T.  M.  L. 

Tolyldiguanides  and  Benzyldiguanide.  By  Ernst  Beutel 
(Annalen,  1900,  310,  335—351). — o -Tolyldiguanide, 

NH:C(NH2)-NH-  C(INH)  -NH-  C6H4Me, 
crystallises  from  water  in  nacreous  plates  containing  ^H20,  and  melts 
at  144°;  boiling  alkalis  liberate  o-toluidine,  and  the  aqueous  solution 
yields  precipitates  with  salts  of  copper,  nickel,  cobalt,  or  silver.  The 
hydrochloride ,  prepared  by  heating  o-toluidine  hydrochloride  with  di- 
cyanodiamide  in  molecular  proportion,  crystallises  from  water  in  large, 
colourless  prisms  containing  JH20,  which  is  removed  by  exposure  to 
dried  air ;  the  anhydrous  substance  melts  at  229°.  The  platinichloride 
crystallises  from  dilute  hydrochloric  acid  in  orange-red,  rhombic 
plates,  and  melts  at  199°. 

m-Tolyldiguanide ,  C9H13lSr5,  crystallises  in  nacreous  scales  containing 
3H20,  and  melts  at  76°;  the  hydrochlw'ide ,  which  contains  JH20, 
crystallises  in  the  monosymmetric  system,  and  melts  at  211°. 

p- Tolyldiguanide ,  C9H13N5,  crystallises  in  colourless  leaflets  and 
melts  at  152°;  the  hydrochloride  contains  |H2Oand  melts  at  235°;  the 
sulphate  is  anhydrous,  and  the  chromate ,  which  contains  2JH20,  de¬ 
composes  at  166°. 

Benzyldiguanide ,  NH!C(NH2)  *NH*  0(!NH)  *NH’  CH2Ph,  absorbs 
carbon  dioxide  so  readily  that  an  examination  of  the  substance  is  a 
matter  of  some  difficulty ;  the  hydrochloride ,  prepared  by  heating 
benzylamine  hydrochloride  with  dicyanodiamide,  crystallises  in  colour¬ 
less,  lustrous  plates,  and  melts  at  197°,  decomposing  above  260°. 

A  summary  of  the  general  properties  of  these  substances  and  their 
solubility  relationships  concludes  the  paper.  M.  0.  E. 

Action  of  Tetramethyldiaminobenzhydrol  on  Rosinduline 
and  on  Isorosinduline.  By  Richard  Mohlau  and  W.  Schapo- 
schnikoff  ( Ber 1900,  33,  799 — 803). — Rosinduline  chloride  does  not 
react  with  tetramethyldiaminobenzhydrol,  whereas  Nietzki-Otto’s  iso¬ 
rosinduline  chloride  readily  reacts  with  an  alcoholic  solution  of  the 
same  compound,  yielding  isorosinduline  chlor ide~leucaur amine , 

^i°^6<^N^ClPh^>^6^3^ ’CH(C0H4  *NMe2)2,HCl, 

which  crystallises  with  5H20.  It  dissolves  readily  in  alcohol,  and 
moderately  in  water,  to  reddish-violet  solutions  which  do  not  exhibit 
fluorescence ;  acid  liquids  readily  hydrolyse  it,  even  in  the  cold,  as  algo 
do  neutral  salts  such  as  sodium  chloride  or  nitrate.  The  base  crys¬ 
tallises  from  benzene  or  ether  in  violet,  acicular  prisms.  The  chromate , 
picrate,  tannate ,  and  double  salts  with  zinc,  mercury,  gold,  or  plat¬ 
inum  are  all  insoluble  in  water.  The  platinichloride ,  ^39^-37-^5  ^CIq, 
forms  a  reddish-violet,  crystalline  precipitate.  J.  J.  S. 

Dynamical  Researches  on  the  Formation  of  Azo-Dyes.  IV. 
By  Heinrich  Goldschmidt  and  Gustav  Keppeler  ( Ber .,  1900,  33, 
893 — 905.  Compare  Abstr.,  1897,  i,  278;  1898,  ii,  20;  1899,  ii,  276). 
— The  reaction  of  sodium  benzenediazotate  with  sodium  /?-naphthoxide 
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and  m-tolyloxide  has  been  investigated,  and  the  results  are  found  to 
confirm  the  conclusion  arrived  at  already,  namely,  that  the  actual 
u  coupling  ”  takes  place  between  the  diazobenzene  hydroxide  and  the 
phenol,  which  exist  in  the  solution  owing  to  the  hydrolysis  of  the 
respective  salts.  Further  experiments  with  sodium  syrt-diazobenzene- 
sulphonate  and  m-tolyloxide  confirm  the  previous  results,  and  show  that 
the  presence  of  a  considerable  quantity  of  potassium  chloride  has  little 
influence  on  the  velocity  of  the  reaction.  Experiments  with  thymol 
and  sodium  benzenediazotate  or  syn-diazobenzenesulphonate  did  not 
give  satisfactory  results. 

Experiments  were  also  made  with  an  ^sodiazo-compound :  sodium 
jp-nitrobenzenewodiazotate  (“  nitrosamine-red  ”)  was  allowed  to  react 
with  sodium  /3-naphthoxide  at  20 ;  in  the  estimation  of  the  unchanged 
isodiazo-compound,  it  was  found  necessary  to  add  cuprous  chloride 
solution,  as  mere  boiling  with  dilute  acid  did  not  suffice  to  expel  all 
the  nitrogen.  In  this  case,  as  in  the  others,  it  was  found  that  the 
times  in  which  equal  fractions  are  transformed  are  proportional  to  the 
concentrations,  and  that  excess  of  alkali  hydroxide  retards  the  reaction. 
Curiously  enough,  however,  the  numerical  results  are  rather  in 
harmony  with  the  supposition  that  of  one  of  the  substances  it  is  the 
hydrolysed  part  that  reacts,  whilst  the  other  substance  reacts  as  if  its 
concentration  were  constant.  C.  F.  B. 

Abel’s  Dibenzeneazo-/3-dinaphtholmethane  and  Dinitroso-/?- 
dinaphtholmethane.  By  Richard  Mohlau  and  Erich  Strohbach 
(Rer.,  1900,  33,  804 — 807). — These  two  compounds  described  by  Abel 
(Abstr.,  1893,  i,  172)  are  shown  to  be  respectively  benzeneazo-/?- 
naphthol  and  a-nitroso-/?«naphthol.  Slight  modifications  in  the  prepa¬ 
ration  of  /2-dinaphtholmethane  are  recommended.  J.  J>  S. 

Phenylcarbamic  Ester  of  Epinephrine.  By  John  J.  Abel 
(Proc.  Amer,  Physiol .  8oc.,  Dec.,  1899  ;  Amer .  J.  Physiol .,  1900,  3, 
xvii — xviii). — The  formation  of  a  substance  which  is  shown  to  be  the  sul¬ 
phate  of  epinephrine  phenylcarbamate,  Cl7H1302N(C02,NHPh)2,H2S04, 
is  believed  to  demonstrate  that  epinephrine  is  a  chemical  individual. 
Although  two  of  the  hydroxyl  groups  have  entered  into  combination 
with  phenylcarbamide,  physiological  activity  is  retained. 

W.  D.  H. 

Action  of  Triethylphosphine  on  w^-Dibromo-o-xylene.  By 
Alfred  Partheil  and  A.  Gronover  ( Ber .,  1900,  33,  606 — 607). — cocuj- 
Dibromo-o-xylene  reacts  with  triethylphosphine  dissolved  in  chloroform 
to  form  o-xylyleneditriethylphosphonium  bromide ,  C6H4(CH2*PEt3Br)2, 
a  neutral  substance  forming  colourless  crystals  which  melt  at 
250 — 250*5°.  The  corresponding  base  is  strongly  alkaline  and  very 
unstable  ;  the  hydriodide ,  C6H4(CH2*PEt3I)2,2HI,  melts  at  247°.  The 
aurickloride,  C6H4(CH2*PEt3*AuCl4)2,  crystallises  in  yellow  needles 
melting  at  163°,  and  the  platinichlorlde}  C6H4(CH2*PEt3)2PtCl6,  is  an 
amorphous  powder  which  melts  at  235 — 236°.  R.  H.  P. 
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Relation  Between  Boiling  Point  and  Melting  Point  in  the 
Hydrocarbons.  By  Thomas  Bayley  (Chem.  News,  19003  81,  1 — 3). — 
The  ratio  (boiling  point  under  760  mm.  pressure)/(melting  point)  in 
the  paraffin  series  varies  from  T25  for  CH4  to  2*0  for  C19H40.  Above 
C19,  the  boiling  point  is  taken  at  15  mm.  pressure  and  the  ratio  varies 
between  1*53  and  1’73  for  the  higher  members  of  the  series  ;  altogether, 
the  boiling  point  rises  relatively  more  than  the  melting  point.  The 
values  of  the  ratio  are  deduced  for  the  ethylene  and  acetylene  series 
as  well  as  for  a  number  of  closed  chain  hydrocarbons,  but  no  general 
law  is  laid  down  which  governs  these  values.  J.  0.  P. 

Action  of  Anhydrous  Aluminium  Chloride  on  Acetylene. 
By  E.  Baud  ( Compt .  rend.,  1900,  130,  1319 — 1322.  Compare  Alex¬ 
ander,  Abstr.,  1899,  i,  843). — Dry  acetylene  is  completely  absorbed  by 
anhydrous  aluminium  chloride  even  in  the  cold,  and  at  70°  the  absorp 
tion  is  complete  in  a  few  minutes.  When  the  gas  is  passed  over  the 
chloride,  heated  at  70 — 130°,  4  parts  of  the  former  are  absorbed  and 
a  black  sublimate  is  obtained  the  composition  of  which  corresponds 
with  7(C10H15.6),2A12C16  ;  this  substance  is  insoluble  and  readily  oxidis- 
able ;  it  is  decomposed  by  moisture,  yielding  a  light  yellow  powder 
which  even  after  prolonged  washing  still  contains  both  aluminium 
and  chlorine ;  when  distilled  with  quick  lime,  it  gives  off  a  mixture  of 
hydrocarbons  (C10H14,  C10H16,  and  C10Hlg)  boiling  from  150°  to  306°. 
The  greater  portion  of  the  aluminium  chloride  and  acetylene,  however, 
combine  to  form  a  non-volatile,  black  substance  ;  this  product  contains 
less  hydrogen  than  the  sublimate,  having  the  empirical  formula 
7(C20H15),A12C16 ;  it  is  very  insoluble  in  the  ordinary  solvents,  reduces 
permanganate  in  the  cold,  and  on  distillation  with  quick  lime  yields  a 
small  amount  of  the  hydrocarbons,  C15H20,  boiling  at  150 — 350°;  the 
less  volatile  portions  are  almost  solid  and  contain  anthracene. 

G.  T.  M. 

Bromination  by  means  of  Aluminium  Bromide.  By  Charles 
Pouret  (Compt.  rend.,  1900,  130,  1191^ — 1192). — The  following 
bromides  were  obtained  by  the  action  of  aluminium  bromide  on  the 
corresponding  chlorides,  the  bromination  being  effected  either  in  a 
flask  or  in  a  sealed  tube ;  bromoform,  methyl  bromide,  methylene 
bromide,  ethyl  bromide,  ethylene  dibromide,  ethylidene  dibromide, 
acetylene  tetrabromide,  and  pentabromoethane.  H.  R.  Le  S. 

Reactivity  of  the  Hydrogen  Atoms  in  Disulphones,  Tri- 
sulphones,  and  Tetrasulphones.  By  Arthur  Kotz  (Ber.,  1900, 33, 
1120—1127). — The  dimethyl  and  diethyl  derivatives, C3H6I(S02)2ICMe2 
and  C3H6I(S02)2ICEt2,  of  tetramethylene-1  :  3-disulphone,  can  be  ob¬ 
tained  by  the  direct  alkylation  of  the  latter  as  well  as  by  the  method 
of  Autenrieth  and  Wolff  (Abstr.,  1899,  i,  581).  Disulphones  con¬ 
taining  the  group  •S02,CH2*S02#  were  found  to  be  indifferent  to 
nitrous  acid  and  to  diazobenzene  hydrate,  although  the  formation  of 
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isonitroso-compounds  and  hydrazones  was  looked  for.  Experiments 
with  acetaldehyde,  benzaldehyde,  nitrobenzaldehyde,  chloral,  &c.,  show 
that,  in  general,  the  *CH  radicle  of  the  disulphones,  CHR!  (S02R')2,  is 
as  indifferent  towards  aldehydes  as  the  'CH  radicle  in  the  compounds 
CHR(C02H)2,  C02H-CHR*C0-R,  CHPhR’CN,  -CO-CHR-CO ;  simi¬ 
larly,  the  methylene  group  in  the  disulphones,  CH2(S02R')2,  is  less 
reactive  than  the  methylene  groups  present  in  the  compounds  of  which 
the  foregoing  substances  are  R-substitution  derivatives.  The  behaviour 
of  formaldehyde  with  the  disulphones,  CH2(S02R)2,  however,  is  excep¬ 
tional,  giving  rise  to  tetrasulphones  of  the  type  CH2[CH(S02R)2]2 ;  this 
behaviour  is  analogous  to  the  interaction  of  formaldehyde  with  ethyl 
malonate  (Knoevenagel,  Abstr.,  1894,  i,  570)  and  with  ethyl  aceto- 
acetate  (Ber.y  1893,  26,  1087). 

Tetraethyltetrasulphone ,  CH2[CH(S02Et)2]2.  obtained  from  methylene- 
diethylsulphone  and  formaldehyde,  in  presence  of  a  secondary  base 
such  as  diethylamine  as  condensing  agent,  forms  colourless  crystals  ; 
the  analogous  tetrapropyl-  and  tfetfraisojprops/Z-derivatives  melt  at 
156 — 157°  and  129*5°  respectively;  di-trimethylenetetrasulphone , 


CH, 


SOo*  CH 


q52>CH2V,  melts  above  300°. 
2  / 


2 

The  behaviour  of  trimethylenedisul phone  with  formaldehyde  is 
exceptional;  in  presence  of  diethylamine,  hydroxyethylsulphonemethyl- 
enesulphinic  acid,  0H,CH2*CH2,S02‘CH2*S02H,  is  formed,  but  with¬ 
out  the  condensing  agent,  heating  on  the  water-bath  for  6  hours 

J302*  CH2 

produces  a  crystalline  substance ,  CH2<^gQ  .  ,2CH20,  which  melts 


and  decomposes  at  238°. 

The  tetrasulphones  are,  as  a  class,  sparingly  soluble  in  water,  form 
well-defined  crystals,  and  are  indifferent  towards  cold  concentrated 
sulphuric  and  nitric  acids ;  they  combine  with  bromine,  yielding  di- 
bromo-derivatives  of  the  type  CH2[CBr(S02R)2]2,  which  are  decomposed 
by  dilute  alkalis,  regenerating  the  original  tetrasulphone ;  dibromo - 
tetraethyltetrasulphone  melts  at  176°.  Tetrasulphones  are  not  changed 
when  warmed  with  15  per  cent,  aqueous  sodium  hydroxide,  but  if 
heated  for  several  hours  at  100°,  are  resolved  into  formaldehyde  and 
the  disulphone  CH2(S02R)2.  Methyl  iodide,  in  presence  of  sodium 
hydroxide,  does  not  yield  a  methyl  derivative  of  the  tetrasulphone, 
bub  gives  rise  to  the  dimethyl  derivative,  CMe2(S02R)2,  of  the  disuh 
phone  initially  formed  by  the  action  of  the  alkali.  Thus,  from  tetra¬ 
ethyltetrasulphone,  under  these  conditions,  sulphonal  is  obtained. 

In  discussing  the  influence  of  two  sulphone  groups  on  the  reactivity 
of  the  methylene  group  to  which  they  are  attached,  it  is  shown  that 
the  disulphones  CH2(S02Et)2  and  CHMe(S02Et)2  are  practically  non¬ 
conducting  in  solution,  and  therefore,  like  ethyl  malonate,  and  unlike 
ethyl  acetoacetate,  cannot  be  regarded  as  weak  acids ;  diethylsulphone- 
phenylsulphonemethane,  CH(S02Et2)*S02Ph,  on  the  other  hand,  from 
its  conductivity,  appears  to  be  a  strong  monobasic  acid.  W.  A.  D. 


Action  of  Chloral  on  the  Chloroacetic  Acids.  By  Emilio 
Gabutti  ( Gazzetta ,  1900,  30,  253 — 257). — Chloral  reacts  with  the 
chloroacetic  acids,  yielding  the  corresponding  chloroacetates. 
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Chloral  chloroacetate ,  CC13*CH(0*C0*CH2C1)2,  which  is  obtained 
in  about  a  50  per  cent,  yield,  is  a  colourless  oil  with  a  pungent, 
aromatic  odour,  and  is  very  soluble  in  ether.  The  dichloroacetate , 
CC13,CH(0*C0*CHC12)2,  obtained  in  small  yield  only,  is  an  oil  having 
an  indefinite,  aromatic  odour;  it  boils  at  230°  and  dissolves  in  ether. 
The  trichloroacetate ,  CC13*  CH(0*C0*CC13)2,  is  formed  in  small  quantity 
as  a  colourless  oil  with  a  pleasing  aromatic  odour ;  it  boils  at  240 — -242°, 
and  is  soluble  in  ether.  T.  H.  P. 

Organic  Peroxides.  IV.  By  Ludwig  Vanino  and  Emil  Uhl- 
felder  ( Ber .,  1900,  33,  1043 — 1051.  Compare  Abstr.,  1894,  i,  416  ; 
1896,  i,  597 ;  1897,  i,  621). — In  the  preparation  of  chlwoacetyl peroxide 
by  von  Pechmann  and  Vanino’s  method  (Abstr.,  1894,  i,  416),  it  is 
advisable  to  employ  sodium  acetate  instead  of  sodium  hydroxide  solu¬ 
tion,  and  to  see  that  the  mixture  is  kept  well  cooled  and  thoroughly 
shaken.  It  crystallises  in  small  needles,  melts  at  36°,  decomposes  at 
85°,  and  dissolves  readily  in  most  solvents,  with  the  exception  of  light 
petroleum.  It  explodes  under  pressure  or  when  struck,  but  when 
heated  on  platinum  merely  burns  ;  it  also  explodes  when  mixed  with 
aluminium, ‘lead  peroxide, ^sulphur,  or  potassium  chlorate.  Trichloroacetyl 
peroxide  decomposed  so  readily  that  it  could  not  be  examined  in  detail. 

m-Nitrobenzoyl  peroxide  (Brodie,  Annalen ,  Supp .,  3,  209 ;  Vanino, 
Abstr.,  1897,  i,  621)  may  be  obtained  by  adding  benzoyl  peroxide  to 
a  well  cooled  mixture  of  concentrated  nitric  and  sulphuric  acids,  or  by 
the  action  of  alkaline  hydrogen  peroxide  on  an  acetone  solution  of 
?ft-nitrobenzoyl  chloride. 

The  oxidation  of  j9-nitrobenzoyl  chloride  to  the  peroxide  only  takes 
place  when  pyridine  is  employed  instead  of  sodium  hydroxide  ;  the 
peroxide  forms  yellow  crystals,  melts  at  151°,  and  readily  decomposes. 

o -Bromohenzoyl  peroxide ,  obtained  by  the  action  of  hydrogen  peroxide 
and  pyridine  on  the  chloride,  crystallises  in  colourless  needles,  detonates 
at  114°,  and  is  readily  soluble  in  most  organic  solvents;  the  m -bromo- 
compound  melts  at  132°,  and  the  p-feromo-derivative  detonates  at  152°. 

It  has  not  been  found  possible  to  isolate  o -iodobenzoyl  peroxide  in  a 
state  of  purity ;  the  crude  product  melts  between  68°  and  90°.  When  this 
crude  product  is  dissolved  in  boiling  acetic  acid  and  the  solution  then 
treated  with  light  petroleum,  an  acid  melting  at  228°,  and  isomeric  with 
Meyer  and  Wachter’s  iodosobenzoic  acid,  is  obtained  ;  from  hot  water, 
in  which  it  is  much  more  readily  soluble  than  Meyer  and  Wachter’s 
acid,  it  crystallises  in  small  needles,  and  dissolves  in  alkalis  yielding 
colourless  solutions ;  it  does  not  yield  an  acetyl  derivative  when 
treated  with  acetic  anhydride.  The  authors  suggest  that  their  acid 
has  the  constitution  OI*C6H4*  CG2H,  and  Meyer’s  acid  the  constitution 

C6H  (compare  Abstr.,  1892,  i,  1460).  J.  J.  S. 

Cineolic  Acid.  By  Hans  Bupe  (Ber.,  1900,  33,1129 — 1140). — 
Cineolic  acid,  when  heated  with  water  at  160°  for  3  hours,  yields  a 
mixture  of  two  isomeric  acids,  C9H1603 ;  the  first  of  these,  cinenic  acid, 
is  stable  towards  aqueous  potassium  permanganate,  does  not  interact 
with  bromine,  phenylhydrazine,  hydroxylamine,  or  semicarbazide,  and 

e  e  2 
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thus  appears  to  have  the  structure  CHMe<TQ^2Q^^2^>CH*C02H. 

The  second  acid,  which  appears  to  be  formed  by  the  action  of  water 
at  160°  on  cinenic  acid,  since  a  yield  of  50  per  cent,  can  be  obtained 
in  this  way  from  the  latter,  is  a  methoethylol-5-hexene-%acid-§  \a-hydroxy- 
isopropyl-Ay-hexenoic  acid], 

CHMe:CH-CH2-CH(C02H)*CMe2*0H ; 
this  view  of  its  structure  is  supported  by  its  decolorising  aqueous 
potassium  permanganate,  by  its  combining  directly  with  1  mol.  of 
bromine,  and  by  its  losing  water,  when  heated,  in  the  manner  char¬ 
acteristic  of  /?-hydroxy-acids,  yielding  methoethene-5-hexene-2-acid-§ 
[a-isopropylidene-\y~hexenoic  acid] ,  CHMe !  CH*  CH2  •  C  ( C  02H)  I  CMe2. 

Cinenic  acid  crystallises  from  light  petroleum  in  beautiful,  trans¬ 
parent  crystals,  melts  at  83 — 84°,  and  boils  at  127*5 — 129*5°  under 
14  mm.  and  at  245 — 247°  under  atmospheric  pressure  ;  whilst  cineolic 
acid  has  \1024  -  X32  =  27*02  at  18°,  cinenic  acid  has  h1024  —  \32~ 
70*03.  The  silver  salt  forms  slender  white  needles,  and  the  calcium 
salt  (with  2H20)  a  microcrystalline  mass  ;  the  methyl  ester  is  a  colour¬ 
less  liquid,  which  boils  at  86 — 89°  under  14  mm.  pressure,  and  has  a 
camphor-like  odour;  the  ethyl  ester  boils  at  111 — 113°  under  17  mm. 
pressure.  When  cinenic  acid  is  esterified  by  passing  hydrogen 
chloride  into  its  alcoholic  solution,  fission  of  the  ring  occurs,  and 
ethyl  §-chloro-a- methoe thylolhexoate , 

CHMeCi*CH2*CH2*CH(C02Et)*CMe2*0H, 
is  apparently  formed ;  the  ester  isolated,  however,  which  boiled  at 
131 — 136°,  was  by  no  means  pure. 

a-Hydroxyisopropyl-Av-hexenoic  acid  crystallises  from  water  in 
small,  white,  nacreous  leaflets,  from  light  petroleum  in  matted,  silky 
needles,  melts  at  59 — 60°,  and  boils  at  152 — 153°  under  10  mm. 
pressure  ;  the  silver  salt  is  amorphous,  and  the  magnesium  salt  (with 
2H20)  microcrystalline.  a-^so-Propylidene-Av-hexenoic  acid,  obtained 
by  distilling  the  foregoing  acid  under  atmospheric  pressure,  boils  at 
136 — 138°  under  11  mm.  pressure,  has  a  sp.  gr.  0*9816  at  17°, 
^,D  =  7*48,  a  molecular  refraction  44*57,  and  is  transparent  and 
colourless  ;  in  the  air,  it  gradually  becomes  yellow  and  finally  resini- 
fies ;  the  silver  salt  is  amorphous  and  unstable,  and  the  calcium  salt 
(with  1H20)  forms  sheaf -like  aggregates  of  microscopic  needles. 

Ethyl  hydrogen  cineolate ,  CO2H*C10H14O*CO2Et,  crystallises  from 
dilute  alcohol,  or  better  from  petroleum  of  high  boiling  point,  in  slender 
needles,  and  melts  at  99 — 100°.  When  cineolic  acid  is  heated  for 
several  hours  at  160 — 165°  with  10  per  cent,  aqueous  sulphuric  acid, 
there  is  formed  a  considerable  amount  of  the  acid  C9H1603,  obtained 
by  Wallach  and  Gildemeister  in  very  minute  quantity  by  the  dry  dis¬ 
tillation  of  cineolic  acid.  The  foregoing  results  accord  well  with 

Wallach’ s  formula,  CQoH*CMe<CQ^2Q^^2^>QH*CQ2Ht  for  cineolic 

acid.  2  W.  A.  D. 

Preparation  of  Ethyl  /?-Alkoxy-a-cyanocrotonates  Isomeric 
with  Ethyl  Cyanoalkylacetoacetates.  By  Albin  Haller 
( Compt .  rend.,  1900,  130,  1221 — 1225). — Ethyl  fi-ethoxy-a-cyanocroto- 
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nate,  the  isomeride  of  ethyl  cyanoethylacetoacetate,  is  prepared  by 
treating  the  silver  derivative  of  ethyl  cyanoacetoacetate  with  a 
slight  excess  of  ethyl  iodide  on  the  water-bath ;  it  crystallises  from 
ether  in  colourless  needles  melting  at  76°,  and  dissolves  in  the 
ordinary  organic  solvents,  but  not  in  water  or  aqueous  solutions  of 
alkali  hydroxides.  When  treated  with  alcoholic  potash,  it  is  hydrolysed 
into  ethyl  alcohol  and  the  potassium  derivative  of  ethyl  cyanoacetoacetate ; 
with  hydrochloric  acid,  it  undergoes  a  similar  decomposition,  yielding 
ethyl  chloride  and  ethyl  cyanoacetoacetate. 

Ethyl  fi-amino-a-cyanocrotonate ,  obtained  by  treating  the  preceding 
compound  with  aqueous  ammonia,  separates  from  alcohol  in  prismatic 
crystals  and  melts  at  188°  ;  it  is  identical  with  the  compound  obtained 
in  small  quantities  by  the  action  of  ammonia  on  ethyl  cyanoacetoacetate 
itself. 

Ethyl  p-methoxy-a-cyanocrotonate ,  produced  by  employing  methyl  iodide 
in  the  above  condensation,  crystallises  in  needles  melting  at  134°. 

The  corresponding  fi-propyloxy -,  /3-iso butyloxy-,  and  J3-benzyloxy-e sters 
melt  at  85 — 86°,  94,  and  1 1 3°  respectively. 

The  formation  of  substituted  y8-alkoxycrotonates  from  ethyl  cyano¬ 
acetoacetate  raises  the  question  as  to  whether  this  substance  is  not 
in  reality  a  /3-hydroxy-a-eyanocrotonate.  On  the  other  hand,  the 
tautomeric  change  may  occur  when  the  ester  is  converted  into  its 
metallic  derivative.  G.  T.  M. 

Ethyl  Acetoacetate.  II.  By  Heinrich  Goldschmidt  and  Lazar 
Oslan  (Ber.,  1900,  33,  1140 — 1152.  Compare  this  vol.,  i,  132). — By 
using  a  purer  preparation  of  ethyl  acetoacetate,  the  value  of  the 
affinity  constant  at  25°  has  been  reduced  from  &  =  0*63  x  10~7  to  k  — 
0*4  x  10~8,  but  is  probably  still  too  high.  By  determining  the  velocity 
constant  of  the  hydrolysis  of  the  ester  by  weak  bases,  the  value  &  = 
2  x  10  ~ 11  has  been  obtained.  The  hydrolytic  constant  of  ethyl  sodio- 
acetoacetate  is  then  calculated  to  be  0*65  x  10"*5* 

The  hydrolysis  of  ethyl  dimethylacetoacetate  by  sodium  hydroxide  is 
more  rapid  than  that  of  ethyl  acetoacetate,  and  proceeds  in  a  normal 
way  as  a  reaction  of  the  second  order,  the  velocity  constant  being 
k  =  2-85  at  25°.  T.  M.  L. 

Acetylation  of  Ethyl  Acetoacetate.  By  Ludwig  Claisen  and 
E.  Haase  (. Ber .,  1900,  33,  1242 — 1246.  Compare  Abstr.,  1896,  i, 
557). — Pure  ethyl  O-acetylacetoacetate,  CH3’  C(OAc)!CH#C02Et,  can 
readily  be  prepared  by  the  action  of  acetyl  chloride  (freed  from  hydrogen 
chloride  by  distilling  over  dime  thy  laniline)  on  a  mixture  of  ethyl 
acetoacetate  and  pure  dry  pyridine.  It  boils  at  104 — 105°  under 
10  mm.  and  at  214 — 216°  with  slight  decomposition,  under  atmo¬ 
spheric  pressure,  is  insoluble  in  alkalis,  and  not  readily  attacked  by 
them. 

Ethyl  O-acetyldiacetoacetate ,  CH3*C(0Ac)!CAc*C02Et,  prepared  in  a 
similar  way,  boils  at  142 — 144°  under  10  mm.,  but  decomposes  com¬ 
pletely  when  distilled  under  atmospheric  pressure  ;  it  is  a  pale  yellow 
oil  and  is  decomposed  by  water  and  alkalis  as  readily  as  acetic 
anhydride.  The  isomeric  ethyl  triacetoacetate,  CAc3*C02Et,  is  not 
known,  and  is  probably  too  unstable  to  exist.  T.  M.  L. 
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Action  of  Ethyl  Chloroacetate  on  Sodioacetylacetone.  By 
F.  March  ( Compt .  rend.y  1900,  130,  1192 — 1194). — Ethyl  fifi-diacetyl - 
propionate ,  CHAc^CHg*  C02Et,  obtained  by  heating  molecular  propor¬ 
tions  of  ethyl  chloroacetate  and  sodioacetylacetone  at  150°  for 
8  hours,  is  a  yellow  liquid  boiling  at  146 — 147°  under  24  mm. 
pressure,  and  is  insoluble  in  water,  but  readily  dissolves  in  alcohol  and 
ether.  Its  alcoholic  solution  gives  a  greyish  precipitate  with  cupric 
acetate.  Its  phenylhydrazone  readily  loses  1  mol.  of  water,  giving 

ethyl  dimethylphenylpyrazoleacetate ,  NPh<  . 

Methyl  ftfi-diacetylpropionate ,  obtained  in  a  similar  way,  is  a  nearly 
colourless  liquid  boiling  at  130 — 132°  under  24  mm.  pressure.  It  is 
readily  soluble  in  ethyl  alcohol,  methyl  alcohol,  and  ether,  but  is 
insoluble  in  water.  H.  B.  Le  S. 


Conversion  of  Dimethylmaleic  Anhydride  into  Dimethyl- 
fumaric  Acid.  By  Ettore  Molinari  (Ber.f  1900,  33,  1408 — 1419). 
— The  normal  methyl  ester  of  dimethylmaleic  acid  distils  at  219°,  has 
a  sp.  gr.  1T216  at  0°/0°,  and  dissolves  readily  in  most  organic  solvents. 
The  ethyl  ester  distils  at  237°.  When  either  ester  is  heated  for  24  hours 
at  100 — 106°  with  alcohol  saturated  at  0°  with  ammonia,  a  crystalline 


CO - NH 


product,  aminodimethyhuccinimide ,  NH2*  •co’  19  ol> 


tained,  which  crystallises  from  alcohol  in  colourless  prisms  softening  at 
165°  and  melting  at  168°.  From  the  mother  liquors  of  this  amide, 
crystals  of  dimethylfumaramide  melting  at  215°  may  be  obtained.  When 
the  imide  is  hydrolysed  with  barium  hydroxide  and  the  solution 
acidified  with  sulphuric  acid  and  evaporated,  the  corresponding 


anhydride ,  NH2*CMe<C 


co — o 

CHMe’CO 


is  obtained  ;  it  melts  at  164 — 165°, 


dissolves  readily  in  water,  but  is  insoluble  in  ether,  forms  mono¬ 
clinic  prismatic  crystals  [a  :  b  :  c~  0*7955  :  1 :  0’5914 ;  /?  =  64°18],  and 
when  boiled  for  some  time  with  water  yields  a  small  quantity  of  a  crystal¬ 
line  compound  which  does  not  melt  even  at  330°,  and  is  probably  the 
corresponding  acid.  An  acid  barium  salt,  C12H1807Ba,  is  obtained 
when  the  anhydride  is  treated  with  one  equivalent  of  barium  hydroxide. 

The  original  mother  liquors  from  the  imide,  when  repeatedly  concen¬ 
trated  in  a  desiccator,  yield  hard,  colourless  crystals  of  dimethylmale- 
amide ,  which  softens  at  155°,  melts  at  161°,  and  when  hydrolysed 
with  barium  hydroxide  yields  a  compound  free  from  nitrogen,  together 
with  a  crystalline  compound  containing  nitrogen. 

When  the  mother  liquor  from  the  amide  is  extracted  with  ether,  it 
yields  a  substance  identical  with  the  dimethylmaleimide  obtained  by 
Weidel  and  Brix  (Abstr.,  1882,  1304).  From  the  results  of  molecular 
weight  determinations,  the  substance  must  have  the  simple  formula, 
although  when  hydrolysed  with  barium  hydroxide  only  half  the  nitrogen 
is  evolved  as  ammonia.  Among  the  products  of  hydrolysis  is  an  acid 
isomeric  with  dimethylmaleic  acid  ;  this  crystallises  in  nodular  masses 
composed  of  small  prisms,  melts  at  151 — 152°,  and  is  regarded  by  the 
author  as  the  hitherto  unknown  dimethylfumaric  acid.  The  same  acid 
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is  formed  when  aminodimethylsuccinic  anhydride  is  treated  with 
methyl  iodide  and  alkali.  This  conversion  of  dimethylmaleic  anhydride 
into  dimethylfumaric  acid  is  analogous  to  Korner  and  Menozzi’s  con¬ 
version  of  maleic  anhydride  into  fumaric  acid.  J .  J.  S. 

Formation  of  Oxalacetic  Acid  by  Oxidation  with  Potass¬ 
ium  Permanganate  in  Alkaline  Solution.  By  Rudolph  Fittig 
(Ber.,  1900,  33,  1295 — 1296). — By  following  the  procedure  of  Fenton 
and  Jones  (Trans.,  1900,  77,  77),  the  author  is  now  able  to  obtain 
appreciable  quantities  of  oxalacetic  acid  by  the  oxidation  of  teraconic 
acid  with  potassium  permanganate  in  alkaline  solution  (compare 
Abstr.,  1899,  i,  418).  R.  H.  P. 

[Tartar]  Emetics.  By  G.  Baudran  (Ann.  Chim .  Phys .,  1900, 
[vii],  19,  536 — 574). — The  most  convenient  method  of  preparing  tartar 
emetics  having  definite  physical  and  chemical  properties  is  by  treating 
the  substance  produced  by  the  interaction  of  tartaric  acid  with  a  hy¬ 
drated  sesquioxide,  prepared  in  the  cold,  with  a  solution  of  a  normal 
alkali  tartrate.  Ordinary  tartar  emetic,  when  prepared  in  this  way, 
dissolves  in  25  parts  of  water  at  25°,  and  in  3  parts  at  100°,  and  has 
[a]D+136°4\ 

Bismuth  hydrated  oxide,  Bi203,H20,  readily  combines  with  tartaric 
acid,  yielding  bismuthotartaric  acid ,  C4H6(Bi0)06,H20 ;  this  substance 
crystallises  in  prismatic  needles,  dissolves  in  228  parts  of  water,  and 
has  [a]D  +93°40'.  The  corresponding  emetic ,  C4H4(Bi0)K0^H20, 
resembles  the  antimony  analogue,  and  has  [a]D  +  4  7°35';  unlike  the 
product  obtained  by  Schwarzenberg,  it  is  not  decomposed  by  water. 

The  manganese  emetic,  C4H4(Mn0)K06,iH20,  obtained  by  dissolving 
the  hydrate  Mn203,H20  in  potassium  tartrate,  and  then  adding  the 
necessary  amount  of  tartaric  acid,  separates  in  pink  crystals,  and  has 
[a]D  +  23°20/. 

Borotartaric  acid ,  B(C4H506)3,3H20,  produced  by  the  action  of  tar¬ 
taric  acid  (3  mols.)  on  orthoboric  acid  (1  mol.),  forms  very  soluble, 
prismatic  crystals,  and  has  [a]D  +  26°30'.  The  potassium  salt  (boron 
emetic),  B(C4H4K06)3,|H20,  prepared  either  by  the  general  method  or 
by  neutralising  the  preceding  acid  with  potassium  hydroxide  (3  mols.), 
is  soluble  in  16  parts  of  boiling  water,  and  has  [ajo  +  20°50'. 

Ferritartaric  acid ,  Fe2(C4H5O6)6,10H2O,  is  obtained  in  red,  prismatic 
crystals  when  ferric  hydroxide  is  treated  with  a  cold  solution  of  tar¬ 
taric  acid  (6  mols.),  and  has  [a]D  +60°  ;  when  heated  at  100°,  it  loses 
water  and  becomes  greenish-yellow ;  its  neutral  solutions  do  not  give 
iron  reactions  with  potassium  thiocyanate  or  ammonium  hydrosul¬ 
phide.  Potassium  ferritartrate ,  Fe2(C4H4K06)6,H20,  prepared  by 
methods  similar  to  those  employed  for  the  borotartrate,  forms  yellow 
crystals,  and  has  [a]D  +45°;  the  ammonium  salt  has  [a]D  +49°50'. 

Aluminotartaric  acid ,  A12(C4H506)6,6H20,  obtained  like  the  corre¬ 
sponding  ferric  derivative,  crystallises  in  prisms,  dissolves  in  its  own 
weight  of  water,  and  has  [a]D  +20°;  its  potassium  salt, 
A12(04H4K06)6,H20,  has  [a]D  +23°20'. 

Chromotar taric  acid ,  like  the  aluminium  compound,  crystallises  with 
6H20,  and  its  potassium  salt  crystallises  with  1H20;  green  and  violet 
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modifications  of  these  compounds  have  been  obtained,  the  former 
being  the  more  stable  in  the  case  of  the  salt,  and  the  latter  in  that  of 
the  acid.  G.  T.  M. 

General  Observations  on  “  Emetics.”  By  L.  L£on  A. 
Prunier  (Bull.  Soc .  Chirn.,  1900,  [in],  23,  101 — 103). — A  short  ac¬ 
count  of  Baudran’s  work  (preceding  abstract),  with  a  view  to  the  dis¬ 
cussion  of  its  theoretical  significance.  N.  L. 

Some  Racemic  Substances.  By  J.  Schlossberg  ( Ber .,  1900, 
33,  1082 — 1087). — By  adding  to  saturated  solutions  of  the  following 
inactive  salts  or  acids  at  20°  some  of  the  corresponding  d-salts  or 
acids  (in  the  case  of  tropic  acid  the  Z-acid),  and  finding  that  the 
amount  dissolved  was  increased  thereby,  and  that  the  solution  acquired 
a  slight  optical  activity,  it  was  shown  that  the  inactive  substances  in 
question  exist  at  20°  as  racemic  compounds  :  sodium  lithium  racemate , 
C4H406NaLi,2H20  (d -tartrate,  C4H406NaLi,H20) ;  potassium  sodium 
racemate;ammonium  lithium  racemate  (d-£artf  rate,  C4H406(NH4)Li,JH20); 
potassium  sodium  racemate ;  inactive  potassium  pyrotartrate , 
c5h6o6k2)h2o  ;  inactive  sodium  pyrotartrate ,  C5H606Ka2,6H20  ;  tropic 
acid;  mandelic  acid  (compare  Rimbach,  Abstr,,  1899,  i,  895). 

C.  F.  B. 

Preparation  of  Acetonylacetone.  By  Ludwig  Knorr  (Ber., 
1900,  33,  1219). — Ethyl  diacetylsuccinate,  when  boiled  for  1  hour 
with  20  per  cent,  aqueous  potassium  carbonate,  gives  an  80  per  cent, 
yield  of  acetonylacetone  ;  the  latter  boils  at  191°,  178°,  and  137° 
under  pressures  of  750,  500,  and  150  mm.  respectively.  It  has  a  sp. 
gr.  0*973  at  20°/4°,  fxD  1*428  at  20°,  and  a  molecular  refraction  30*14, 
that  calculated  for  the  keto-formula  being  30*10,  and  for  the  enolic 
formula  31*98.  W.  A.  D. 


Syntheses  with  Acetonylacetone.  I.  By  Thomas  Gray  (Ber., 
1900,  33,  1220 — 1223). — Acetonylacetone  combines  with  diethyl 
oxalate  in  presence  of  sodium  to  form  diethyl  acetonylacetonedioxalate 
(diethyl  decane- (3  8  rj  i-tetrone-aK-dicarboxylate ), 

C02Et-C0-CH2-C0-CH2*CH2-C0-CH2-G0-002Et, 
which  crystallises  from  alcohol  in  nearly  colourless,  lustrous,  rhombo- 
hedral  leaflets,  melts  at  100 — 101°,  and  with  alcoholic  hydraz¬ 
ine  hydrate  yields  symmetrical  di-Z-carboxethylpyrazyl-'o-ethane 

[ethyl  ethane-bis-§-pyrazyl-Z-carboxylate\,  C2H4^C<^^  M.  *  this 

crystallises  from  alcohol  in  rhombohedral  leaflets,  melts  at  198 — 199°, 
and,  on  hydrolysis,  yields  the  corresponding  dicarboxylic  acid, 
C10H10O4N4,  as  a  crystalline  powder.  The  latter  melts  at  309 — 310°, 
.  .  ,  .  .  ,,  CH\ 


and  is  thereby  converted  into  h-dipyrazylethane,  C2H4^CKC 


i  i 

NH*N 


which  crystallises  from  dilute  alcohol  in  spindle-shaped  crystals,  and 
melts  at  150 — 151°;  on  oxidation  with  alkaline  potassium  perman¬ 


ganate,  the  acid  yields  pyrazole-3 : 5 -dicarboxylic  acid  (Knorr  and 
Macdonald,  Abstr.,  1894,  i,  543). 
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The  alternative  formula,  C02Et*C0*CHAc*CHAc*C0*C02Et,  for  the 
condensation  product  of  acetonylacetone  with  diethyl  oxalate  is  ex¬ 
cluded  by  the  foregoing  facts.  W.  A.  D. 

Oxidation  of  Erythritol  by  the  Sorbose  Bacterium.  Produc¬ 
tion  of  Erythrulose,  a  new  Sugar.  By  Gabriel  Bertrand  ( Compt . 
rend.,  1900,  130,  1330 — 1333.  Compare  Abstr.,  1898,  i,  550,  556). 
— Erythrulose ,  OH’CH2*CO*CH(OH)*CH2*OH,  is  produced  by  allow¬ 
ing  a  culture  of  the  sorbose  bacterium  to  develop  in  a  decoction  of 
yeast  and  erythritol  ;  after  three  weeks,  when  the  polyhydric  alcohol  is 
completely  oxidised,  the  solution  is  freed  from  zooglea,  neutralised 
with  a  solution  of  barium  hydroxide,  and  evaporated  under  diminished 
pressure,  the  sugar  being  obtained  as  an  uncrystallisable  syrup.  Like 
its  lower  homologue  dihydroxyacetone,  erythrulose  readily  reduces 
Fehling’s  solution,  even  in  the  cold,  combines  with  sodium  hydrogen 
sulphite,  and  is  easily  soluble  in  a  mixture  of  alcohol  and  ether  ;  it 
has  a  specific  rotation  +  12°,  and  is  non-fermentable.  Its  hydrazones, 
produced  by  the  action  of  phenylhydrazine,  bromophenylhydrazine, 
and  phenylbenzylhydrazine  in  cold  solutions,  are  all  extremely  soluble, 
and  could  not  be  isolated.  In  warm  dilute  acetic  acid  solutions,  the 
osazones  are  formed ;  phenylerythrulosazone ,  C16H1802N4,  crystallises 
in  golden-yellow  needles,  melts  at  174°,  has  a  specific  rotation 
+  50°,  and  is  very  soluble  in  alcohol  and  acetone  ;  p -bromophenyl- 
erythrulosazone ,  C16H16lSr4Br202,  is  somewhat  less  soluble  than  the  pre¬ 
ceding  compound,  and  melts  at  194 — 195°.  The  new  sugar  is  very 
stable  towards  aqueous  solutions  of  bromine ;  its  aldehydic  isomerides 
(Wohl,  this  vol.,  i,  140),  on  the  contrary,  yield  monobasic  acids  con¬ 
taining  four  carbon  atoms.  Further  investigations  are  being  conducted, 
with  a  view  of  ascertaining  whether  erythrulose  belongs  to  the  d-  or 
the  Z-series,  or  whether  it  is  a  mixture  containing  unequal  proportions 
of  both  modifications.  G.  T.  M. 

Pentoses  and  Methylpentoses.  By  Suleiman  Bey  ( Chem .  Centr., 
1900,  i,  803 — 804;  from  Zeit.  klin.  Med.,  39,  305 — 312). — Barium 
dixylosate ,  BaO(C5H10O5)2,  separates  as  a  white,  amorphous  precipitate 
when  a  hot,  saturated  solution  of  barium  hydroxide  is  added  to  an 
alcoholic  solution  of  xylose,  or  when  barium  hydroxide  is  dissolved  in 
a  solution  of  xylose  at  the  ordinary  temperature,  and  the  filtrate 
poured  into  96  per  cent,  alcohol  at  0°.  The  composition  of  this  pre¬ 
cipitate,  unlike  those  similarly  prepared  from  dextrose,  lsevulose, 
sucrose,  and  lactose,  is  not  dependent  on  the  relative  proportions  of 
barium  hydroxide,  alcohol,  or  xylose.  Xylose  may  be  completely  pre¬ 
cipitated  from  aqueous  solutions  in  this  form,  and  its  amount  estimated 
with  accuracy.  On  keeping,  the  dry  compound  gradually  becomes 
canary-yellow,  whilst  the  strontium  salt,  which  is  similarly  prepared, 
turns  reddish-yellow.  Calcium  dixylosate  is  not  precipitated  by  al¬ 
cohol  from  solutions  containing  less  than  30  per  cent.,  and  arabinose 
and  xylose  behave  in  this  respect  like  dextrose  and  sucrose.  Barium 
and  strontium  diarabinosates  are  prepared  in  a  similar  way  to  the 
dixylosates,  but  both  compounds  are  very  unstable.  The  barium 
pentosates  are  completely  decomposed  by  carbon  dioxide,  the  carbo- 
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hydrates  being  liberated  in  a  state  of  purity,  whilst,  under  similar 
conditions,  only  3 — 5  per  cent,  of  the  corresponding  saccharate  is 
attacked.  E.  W.  W. 

Compounds  of  Fructose  (Lsevulose)  with  the  Haloid  Salts 
of  the  Alkaline  Earths ;  Oxidation  of  Fructose.  By  Robert 
H.  Smith  and  Bernhard  Tollens  ( Ber .,  1900,  33,  1277 — 1285). — The 
compound,  C6H1206,CaBr2,4H20,  is  obtained  when  bromine  is  added 
to  an  aqueous  solution  of  lsevulose  in  which  precipitated  calcium 
carbonate  is  suspended,  and  forms  a  white,  crystalline  mass ;  it  can 
also  be  obtained  from  lsevulose  and  calcium  bromide,  and  is  very 
soluble  in  water,  but  is  not  deliquescent.  In  water,  it  has  at  first  a 
specific  rotation  [a]x>  +40*25°  and  a  constant  specific  rotation 
[a]D  -  36*54°;  if,  however,  these  values  are  recalculated  according  to 
the  amount  of  lsevulose  in  the  solutions  examined,  values  of  [a]D  are 
obtained  practically  coinciding  with  those  for  lsevulose,  thus  showing 
that  the  additive  compound  is  decomposed  by  water.  The  compound , 
(C6H1206)2,CaCl2,2H20,  is  obtained  in  a  similar  manner,  and  has  a 
specific  rotation  [a]D  -  64*5°  The  compound ,  (C6H1206)2,CaI2,2H20, 
forms  a  hard,  deliquescent  mass,  and  shows  a  constant  specific  rotation 
[a]D  -  47*4°.  The  compound ,  (C6H1206)2,SrCl2,3H20,  is  very  stable  in 
air,  and  shows  a  constant  specific  rotation  [a]D  —  57*6°.  The  compoundt 
(C6H1206)2,SrBr2,3H20,  forms  stable,  transparent,  tabular  crystals, 
and  shows  a  constant  specific  rotation  [a]D  —49*9°.  The  compound , 
(C6H1206)3?(SrI2)2,4H20,  forms  a  very  hard  mass,  and  the  compoundy 
(C6H1206)2,BaI2,2H20,  is  deliquescent.  On  mixing  solutions  of  lsevulose 
and  these  haloid  salts,  heat  is  generally  developed,  and  1  -  mol.  of 
lsevulose  seems  to  replace  2  mols.  of  water  of  crystallisation. 

The  authors  confirm  Kiliani’s  statement  (Ber.,  1882,  14,  2530)  that 
lsevulose,  on  oxidation  with  nitric  acid,  yields  mesotartaric  acid  and 
small  quantities  of  glycollic  acid.  R.  H.  P. 

Polarisation  and  Reducing  Power  of  Sorbose.  By  Robert 
H.  Smith  and  Bernhard  Tollens  (Ber.,  1900,  33,  1285 — 1293). — 
The  specific  rotation  of  sorbose  in  aqueous  solution  can  be  calculated 
from  the  formula  [a]D==  -  (42*65  +  0*047p  +  0*00007p2  -  [Z  -  20]0*02)°, 
where  p  is  the  percentage  concentration  and  t  the  temperature. 

It  was  found  that  sorbose  would  reduce  far  less  Fehling’s  solution 
than  the  same  weight  of  dextrose  under  equal  conditions,  and  a 
formula  is  given  showing  the  reducing  power  of  sorbose.  R.  H.  P. 

Variation  of  the  Specific  Rotation  of  Sucrose  with  the  Tem¬ 
perature,  By  Otto  Schonrock  (Zeit.  Ver,  Dent.  Zuck.-Ind,,  1900, 
413 — 434). — An  elaborate  series  of  experiments  leads  to  the  following 
expression  for  the  variation  of  the  specific  rotation  of  sucrose  in 
solutions  containing  about  26  grams  per  100  c.c.  for  temperatures 
lying  between  10°  and  32°.  [(*]£  =  [a]f>°  -  [a]!?0  •  0*000217  (Z-20), 

where  [a]£  is  the  specific  rotation  at  the  temperature  t.  T.  H.  P. 

Stability  of  Sucrose  Solutions.  By  William  Oechsner  de 
Coninck  ( Compt .  rend .,  1900,  130,  1261 — 1263.  Compare  this  vol., 
i,  236). — A  current  of  dry,  sterilised  air  produces  no  alteration  in  a 
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sterilised  aqueous  solution  of  sucrose  protected  from  light,  even  when 
the  experiment  is  continued  for  a  fortnight.  If  ordinary  air  is 
allowed  to  enter,  the  dissolved  sugar  rapidly  becomes  inverted ;  at  the 
same  time,  moulds  develop  in  the  solution  and  fermentation  sets  in 
attended  by  the  formation  of  ethyl  alcohol  and  carbon  dioxide. 
Acetaldehyde,  glycol,  glycerol,  oxalic  and  succinic  acids  could  not  be 
detected  in  the  fermented  solution.  G.  T.  M. 

Gum  Tragacanth.  By  Albert  Hilger  and  W.-E.  Dreyfus  ( Ber ., 
1 900, 33,  117 8 — 1 191).  — Five  different  samples  of  gum  tragacanth  were 
found  to  contain  15*4 — 9*4  per  cent,  of  water,  and  3*1 — 2*7  of  ash ; 
also  15*1 — 22*4  of  galactose  (estimated  as  mucic  acid),  and  42 — 30 
per  cent,  of  arabinose  (estimated  as  furfuraldehyde  phenylhydrazone). 
The  samples  obtained  by  artificial  incision  of  the  plant  contain  the  larger 
quantities  of  water  and  ash.  A  sample  of  vermicelli  tragacanth 
(“  Fadentragant  ”)  contained  4  per  cent,  of  cellulose  and  3  of  starch  ; 
allowing  for  these,  the  tragacanth  proper  is  found  to  have  the  composi¬ 
tion  of  a  polysaccharide,  C11H20O10,  for  which  the  name  bassorin  should 
be  reserved  ;  this  is  quite  insoluble  in  water.  When  the  gum  is  boiled 
for  30  hours  with  2  per  cent,  sulphuric  acid,  arabinose  can  be  isolated 
from  the  product,  but  no  other  crystalline  substance ;  the  mother- 
liquors,  however,  yield  mucic  acid  on  oxidation.  When  it  is  allowed 
to  remain  2 — 3  days  in  35  per  cent,  potassium  hydroxide,  and  the 
alkaline  solution  precipitated  with  glacial  acetic  acid,  oxybassorin , 
(CnH20O10)2O,  is  obtained.  If  the  alkaline  solution  is  neutralised 
with  dilute  acetic  acid  and  precipitated  with  alcohol,  a  potassium  deriva¬ 
tive  of  oxybassorin  is  obtained ;  this  is  soluble  in  water  and  yields 
insoluble  copper  and  silver  derivatives  by  double  decomposition. 
These  compounds  do  not  give  the  usual  reactions  of  the  metals,  and 
cannot  be  regarded  as  true  salts.  The  potassium  derivative  has  the 
character  of  a  simple  sugar ;  it  is  strongly  dextrorotatory,  and  reduces 
Fehling’s  solution  and  ammoniacal  silver  solution,  bub  not  Soldaini’s 
reagent,  and  does  not  restore  the  colour  to  magenta  solution  de¬ 
colorised  with  sulphurous  acid.  Sodium  amalgam  reduces  an  alkaline 
solution  of  oxybassorin  to  an  optically  inactive  substance  without 
reducing  properties.  C.  F.  B. 

Some  New  Tellurium  Compounds.  By  Victor  Lenher  (J. 
Amer .  Chem.  Soc.,  1900,  22,  136 — 141). — Tellurium  tetrabromide  and 
tetrachloride  readily  unite  with  the  corresponding  halogen  salts  of 
both  aliphatic  and  aromatic  amines  to  form  well-crystallised  double 
salts  of  the  composition  (B'HBr)2,TeBr4  and  (B'HCl)2,TeCl4.  The 
bromides  are  invariably  red,  and  the  chlorides  yellow.  They  are  all 
soluble  in  dilute  acids  and  in  alcohol,  but  are  decomposed  by  pure 
water  with  the  formation  of  hydrated  tellurium  dioxide.  The  following 
salts  are  described  :  the  tellwrib'omides  of  ethylamine,  trimethylamine, 
aniline,  pyridine,  and  quinoline,  and  the  tellwrichlorides  of  methylamine, 
ethylamine,  aniline,  pyridine,  and  quinoline. 

A  solution  of  tellurium  dioxide  in  halogen  acids  also  yields  a  pre¬ 
cipitate  with  most  of  the  alkaloids.  E.  G. 
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Bewad's  Triethylamine  Oxide.  By  Arthur  Lachman  ( Ber ., 
1900,  33,  1030 — 1034.  Compare  Abstr.,  1899,  i,  326). — The  author 
has  prepared  further  quantities  of  Bewad's  triethylamine  oxide  (Abstr., 
1888,  112,  1127)  by  the  method  previously  described,  and  from  a  study 
of  the  reactions  of  the  compound,  comes  to  the  conclusion  that  it  re¬ 
sembles  the  hydroxylamines,  especially  diethylhydroxylamine,  and  its 
isomerism  with  Dunstan  and  Goulding's  compound  thus  becomes  even 
more  difficult  to  explain. 

The  hydrochloride  forms  large,  extremely  hygroscopic  crystals.  The 
base,  when  boiled  at  atmospheric  pressure,  undergoes  partial  decom¬ 
position ;  it  reacts  with  methyl  iodide,  iodine  being  liberated,  and  tri¬ 
ethylamine  hydriodide  formed.  No  condensation  products  could  be 
obtained  with  either  aniline  or  phenylhydrazine.  It  readily  reduces 
dichromate,  permanganate,  Fehling’s  solution,  ammoniacal  silver  nitrate, 
and  sodium  nitrite.  J.  J.  S. 

Diethylhydroxylamine.  By  Arthur  Lachman  (Ber.,  1900,  33, 
1022 — 1030.  Compare  Dunstan  and  Goulding,  Trans.,  1899,  75, 
792). — In  most  syntheses  with  zinc  alkyls,  two  alkyl  groups  can  only  be 
introduced  into  the  molecule  when  2  mols.  of  the  reagent  are  employed. 
With  diphenylnitrosamine,  however,  two  ethyl  groups  are  introduced, 
and  diethylhydroxylamine  is  formed  when  only  1  mol.  of  zinc  ethyl  is  em¬ 
ployed.  Dimethyl-  and  diethyl-nitrosamine,  on  the  other  hand,  do  not 
react  with  zinc  ethyl.  Special  precautions  are  required  in  the  isola¬ 
tion  of  the  diethylhydroxylamine,  for  which  the  original  must  be  con¬ 
sulted. 

After  extraction  with  ether,  it  is  most  readily  purified  by  fractional 
distillation  under  about  100  mm.  pressure,  the  yield  being  usually 
about  30  per  cent.  The  pure  base  forms  a  colourless,  oily  liquid  with 
a  characteristic  aromatic  odour,  boils  at  47 — 49°  under  15  mm.,  79 — 80° 
under  100  mm.,  and  130 — 135°  under  750  mm.  pressure,  but  with 
some  decomposition  in  the  last  case,  has  a  sp.  gr.  0*8784  at  15°/15°, 
and  dissolves  readily  in  all  solvents  with  the  exception  of  light 
petroleum.  Its  aqueous  solution  precipitates  lead,  copper,  zinc,  and 
aluminium  salts,  but  not  those  of  magnesium,  cobalt,  or  nickel,  and  in 
addition  has  strong  reducing  properties.  The  hydrochloride , 
C4HnON,HCl,  forms  white,  crystalline  scales,  melting  indefinitely  at 
55 — 65°.  Triethylhydroxyl ammonium  iodide ,  OH*NEt3I,  formed  by 
the  direct  union  of  ethyl  iodide  and  diethylhydroxylamine,  crystallises 
in  needles,  softens  at  40°,  but  has  no  fixed  melting  point ;  it  is  ex¬ 
tremely  hygroscopic,  and  is  insoluble  in  benzene,  ether,  or  light  petrol¬ 
eum  ;  when  reduced,  it  yields  triethylamine,  and  when  heated 
triethylamine,  triethyloxamine,  iodine,  and  water. 

Triethyloxamine  platinichloride  (compare  Dunstan  and  Goulding, 
loc.  cit.)  crystallises  from  water  with  2H20.  J.  J.  S. 

Quinque valent  Nitrogen.  By  Arthur  Lachman  (Ber.,  1900, 
33,  1035 — 1040.  Compare  Abstr.,  1898,  i,  400). — The  following  are 
the  more  important  generalisations  brought  forward  by  the  author. 

No  quinquevalent  nitrogen  derivatives  are  known  in  which  the  five 
radicles  are  of  the  same  chemical  nature  ;  one  or  more  of  the  radicles 
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must  be  of  an  opposite  chemical  nature,  but  not  too  pronounced.  An 
increase  of  temperature  tends  to  convert  a  quinque-  into  a  ter-valent 
derivative ;  this  is  most  pronounced  when  two  of  the  five  radicles  are  of 
opposite  chemical  nature  to  the  remaining  three. 

Certain  nitro-derivatives,  for  example,  nitrobenzene,  contain  ter- 
valent  nitrogen ;  others,  for  example,  nitroethane,  quinque  valent 
nitrogen.  J.  J.  S. 

Ammonio-cobalt  Thiocyanates.  By  Arturo  Miolati  (Zeit.  anorg. 
Chem.,  1900,  240 — 244). — Luteocobalt  thiocyanate ,  Co(NH3)6(SCN)3, 
is  obtained  by  adding  barium  thiocyanate  to  a  solution  of  luteocobalt 
sulphate  containing  a  small  quantity  of  sulphuric  acid,  and  evaporat¬ 
ing  the  filtrate  in  a  vacuum  over  sulphuric  acid  ;  it  crystallises  in 
orange-yellow,  lustrous  tablets,  is  decomposed  by  hot  water,  and  can  be 
recrystallised  from  a  solution  of  magnesium  thiocyanate.  The 
double  salt,  with  mercury  thiocyanate,  Co(NH3)6(SCN)3,2Hg(SCN)2, 
obtained  by  heating  a  solution  of  the  preceding  salt  with  mercury 
thiocyanate,  crystallises  in  beautiful,  golden  leaflets,  is  decomposed  by 
water,  and  can  be  recrystallised  from  a  solution  of  ammonium  thio¬ 
cyanate.  The  double  salt,  with  silver  thiocyanate, 

Co(NH3)6(SCN)3,2AgSCN, 

crystallises  in  lustrous,  yellow  leaflets,  and  is  decomposed  by  water. 
The  double  salt,  with  platinum  thiocyanate,  is  an  orange-yellow,  micro¬ 
crystalline  precipitate,  and  is  decomposed  by  hot  water.  These  double 
salts  do  not  correspond  in  composition  to  those  obtained  from  luteo¬ 
cobalt  chloride  or  luteochromium  chloride  and  mercury  chloride,  but 
are  analogous  to  the  complex  fluorides,  Co(NH3)6FJ3,2SiFl4,  &c.,  pre¬ 
viously  described  by  Miolati  and  Rossi  (Abstr.,  1898,  ii,  222). 

E.  C.  R. 

Double  Thiocyanates.  By  Arthur  Rosenheim  and  Robert  Cohn 
(Ber.y  1900,  33,  1111 — 1114). — Mercury  bromothiocyanate ,  HgBr*SCN, 
crystallises  in  beautiful  needles  and  is  insoluble  in  water,  but  dissolves 
unchanged  in  hot  alcohol. 

Ammonium  and  barium  salts  of  the  type  M'Hg(SCN)3,  and  potassium , 
sodium ,  barium ,  and  copper  salts  of  the  type  M'2Hg(SCN)4  were  prepared, 
the  former  class  being  sparingly,  the  latter  easily,  soluble  in  water. 

Cobalt  yields  salts  of  the  type  M'2Co(SCN)4,  which  form  dark  blue 
crystals,  and  are  easily  soluble  in  water ;  the  potassium  and  ammonium 
(each  with  4H20)  and  the  sodium  and  ba/rium  (each  with  8H20)  salts 
were  analysed.  The  corresponding  crystalline  nickel  salts  are  green  ; 
the  sodium  compound,  2NaSCN,Ni(SCN)2,8H20,  has  a  normal,  but  the 
potassium  salt,  4KSCN,Ni(SCN)2,4H20,  an  abnormal,  composition.  It 
is  noteworthy  that,  in  alcoholic  solution,  the  cobalt  of  the  cobalt  salts 
is  present  in  the  anion  Co(SCN)4,  and  is  deposited  on  the  anode;  the 
nickel  of  the  nickel  salts,  however,  is  deposited  at  the  cathode. 

The  crystalline  aluminium  salt,  A1(SCN)6K6,4H20,  prepared  by  the 
action  of  thiocyanic  acid  on  freshly  precipitated  aluminium  hydroxide 
in  presence  of  potassium  thiocyanate,  is  easily  soluble  in  water ;  the 
corresponding  chromium  salt  (Rosier,  Annalen ,  1867,  141,  185)  can  be 
prepared  in  a  similar  way.  W.  A,  D. 
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New  Organo -metallic  Compounds  of  Magnesium  and  their 
Application  to  the  Synthesis  of  Alcohols  and  Hydrocarbons. 
By  V.  Grignard  ( Gompt .  rend.,  1900,  130,  1322 — 1324.  Compare 
Barbier,  Abstr.,  1899,  i,  323). — Magnesium  turnings  act  on  methyl 
iodide  with  extreme  slowness,  but  if  anhydrous  ether  is  added  a  vigorous 
reaction  sets  in  and  the  metal  dissolves  completely,  giving  rise  to  a 
clear,  almost  colourless,  liquid.  On  distilling  ofi  the  ether,  a  grey,  semi¬ 
crystalline  residue  is  obtained  which  rapidly  deliquesces  with  an  ap¬ 
preciable  rise  of  temperature.  When  an  aldehyde  or  ketone  is  added 
to  the  ethereal  solution,  it  readily  combines  with  the  magnesium  com¬ 
pound  MgMeI  +  RCHO==R*CHMe*0*MgI,  and  the  product,  when 
treated  with  dilute  acid,  furnishes  a  secondary  or  tertiary  alcohol, 
RCHMe*0*MgI  +  H20  — MgLOH  +  R'CHMe'OH,  the  yield  being 
about  70  per  cent,  of  the  theoretical.  The  reaction  is  perfectly  general 
for  all  alkyl  iodides  and  bromides  up  to  the  C5  series.  A  similar 
result  is  produced  with  benzyl  chloride,  but  the  yield  is  much  less 
owing  to  the  formation  of  dibenzyl.  The  following  alcohols  have  been 
prepared  for  the  first  time. 

Pkenylisobutylcccrbinol ,  C4H9*CHPlrOH,  from  benzaldehyde  and  iso - 
butylbromide,  is  a  colourless,  viscid  liquid  boiling  at  122°  under  9  mm. 
pressure. 

Phenyldimethylcarbinol,  CMe2Ph*OH,  from  acetophenone  and  methyl 
iodide,  is  a  colourless  liquid  with  an  agreeable  odour ;  it  boils  at 
93 — 95°  under  10  mm.  pressure. 

Benzyldimethylcarbinol,  CH2Ph,CMe2*OH,  from  acetone  and  benzyl 
bromide,  is  a  colourless,  somewhat  viscid  liquid  boiling  at  103 — 104° 
under  10  mm.  pressure. 

When  unsaturated  aldehydes  or  ketones  are  employed  which  have 
their  double  linkings  near  the  carbonyl  group,  then  the  alcohols  which 
are  formed  at  first  become  dehydrated  and  olefine  hydrocarbons  are 
produced. 

fib-dimethyl-  k^-pentadiene,  CMe2!CII*  CMe.’CH2,  obtained  from 
mesityl  oxide  and  methyl  iodide,  boils  at  92 — 93°  under  750  mm. 
pressure.  G.  T.  M. 

Chemistry  of  Mercury.  II.  Mercuric  Salts  of  Ketonic 
Acids,  and  Conversion  of  these  into  Mercurioketonic  Acids. 
By  Heinrich  Ley  (Per.,  1900,  33,  1010 — 1014.  Compare  Abstr., 
1899,  ii,  485). — Mercuric  Icevulate,  Hg(C6HfOs)2,  crystallises  in  charac¬ 
teristic  silvery  plates,  and  has  the  molecular  conductivity  jjl  7*88  (v  =  64), 
fx  12*54  (v~128).  Aqueous  sodium  hydroxide  added  to  a  solution  of 
the  salt  produces  a  yellow  precipitate  of  mercuric  hydroxide,  which  dis¬ 
solves  in  excess  of  the  reagent,  yielding  a  solution  from  which  acetic 
acid  precipitates  a  white,  gelatinous  mass ;  this  is  apparently  a  mix¬ 
ture  of  the  mercurilcevulic  acids,  C5H603Hg  and  C5H403Hg2,  and 
yields  lsevulic  acid  when  decomposed  by  hydrogen  sulphide. 

A  similar  reaction  is  given  by  pyruvic,  /3-acetoisobutyric,  and 
acetonedicarboxylic  acids.  Crotonic  acid  also  yields  a  mercuri-com- 
pound,  the  formation  of  which  is  probably  favoured  by  the  presence  of 
the  ethylene  linking.  A.  H. 
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Mercarbide,  C2H204Hg6.  By  Karl  A.  Hofmann  ( Ber .,  1900,  33, 
1328  — 13,39.  Compare  Abstr.,  1898,  i,  635). — The  compound 
OHg2IC(Hg,OH)*C(Hg*OH).'OHg2,  formerly  described  (loc.  cit.)  by  the 
author  as  an  oxymercarbide,  is  now  proved  to  be  a  derivative  of  ethane  ; 
it  is  best  prepared  by  the  action  of  yellow  mercuric  oxide  and  aqueous 
alkali  on  ethyl  alcohol  ;  the  base  is  also  obtained,  although  in  smaller 
yield,  if  acetaldehyde,  propyl  alcohol,  allyl  alcohol,  amyl  alcohol, 
cellulose,  starch,  or  sucrose  are  used  in  place  of  ethyl  alcohol.  It 
differs  from  all  other  organic  mercury  compounds  by  its  great  stability 
towards  hot  concentrated  alkali  and  acids,  permanganate,  chromic 
acid,  alkali  hypochlorites  and  hypobromites,  nitrohydrochloric  acid, 
sulphurous  acid,  hydroxylamine,  and  dilute  hydrazine  solution ;  at 
high  temperatures,  it  loses  water,  and  an  orange-red,  explosive  com¬ 
pound,  C2OaHg6  ( f ),  is  formed.  By  heating  the  base  (1  mol.)  with 
ethyl  iodide  (6  mols.)  in  ethereal  solution,  the  iodide ,  C2T6Hg6,  is 
obtained  as  a  crystalline  compound  of  an  intense  reddish-yellow  colour, 
insoluble  in  water,  alcohol,  or  ether.  The  mercarbide  acts  on  aqueous 
potassium  haloids  with  liberation  of  alkali ;  with  potassium  chloride, 
a  chloride,  C202Cl2Hg6,  is  formed,  and  this,  with  potassium  iodide  solu¬ 
tion,  gives  an  intense  orange-yellow,  basic  iodide .  The  base  forms  a 
white  perchlorate ,  C202Hg6(C104)2,  which,  when  heated  or  rubbed,  ex¬ 
plodes  and  emits  a  green  light.  With  sodium  hydrogen  sulphite 
solution,  the  mercarbide  gives  a  bright  yellow  substance ,  which  is 
turned  grey  by  the  action  of  light,  and  from  which  the  base  is  re¬ 
generated  by  heating  with  nitric  acid  and  then  with  sodium  hydroxide. 
On  digesting  the  mercarbide  nitrate ,  C202Hg2(N03)2,  with  ammon- 
iacal  ammonium  nitrate  solution,  the  compound,  C202Hg6(NH3)2(N03)2, 
is  obtained,  whilst  the  chloride  gives  a  yellowish-white  powder  of  the 
composition  C202Cl2Hg6(NH3)2  when  treated  with  ammoniacal  am¬ 
monium  chloride  solution.  Hydrogen  sulphide  gives,  with  the 
mercarbide,  a  white  sulphide,  and  hydrazine  hydrate  slowly  re¬ 
duces  the  base,  nitrogen  and  ethane  being  evolved  and  mercury 
deposited. 

[With  E.  Eichwald.] — The  yellow,  slightly  explosive  cyanide, 
C2Hg4(CN)2  (loc.  cit.),  obtained  by  the  action  of  potassium  cyanide  on 
the  nitrate  of  the  mercarbide,  is  not  acted  on  by  ammonia,  but  with 
hydrogen  sulphide  gives  a  white  compound,  C2H2Hg4S2,  insoluble  in 
water,  alcohol,  or  ether  ;  with  hot  10  per  cent,  hydrochloric  acid,  the 
cyanide  yields  the  chloride  (CHCl2Hg2)2.  On  boiling  the  latter  with 
concentrated  hydrochloric  acid,  it  is  converted  into  a  volatile,  strongly- 
smelling,  poisonous  compound,  C2H4Cl2Hg2,  which  crystallises  in 
colourless,  rectangular  leaflets,  showing  very  slight  double  refraction, 
and  melting  at  about  173°  ;  it  is  readily  soluble  in  alcohol,  ether,  or 
water,  and  from  its  aqueous  solution  potassium  iodide  precipitates 
slender,  white  needles  of  an  iodide,  which  crystallises  from  alcohol  or 
ether  in  quadratic,  optically  inactive  plates ;  with  the  hydrochloric  acid 
solution  of  the  chloride,  hydrogen  sulphide  gives  a  sulphide  separating 
from  alcohol  in  white  crystals. 

The  action  of  mercuric  oxide  and  alkali  on  alcohol  yields,  besides 
mercarbide,  an  intermediate  product,  trirrwrcuriacetic  acid  \  it  exists 
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in  two  modifications,  one  soluble  and  the  other  insoluble  in  alkali,  and 
gives  a  nitrate ,  X03Hg*C(Hg*0H)2*C02H. 

[With  W.  Bosch.] — On  heating  the  insoluble  trimercuriacetic  acid 
with  sodium  ethoxide  and  alcohol,  it  is  partly  converted  into  the 
soluble  form,  and  partly  resolved  into  the  mercarbide  and  oxalic  acid ; 
an  alkaline  solution  of  the  acid  is  decomposed  by  permanganate,  carbon 
dioxide  being  evolved,  and  the  mercarbide  formed ;  heating  with  mer¬ 
curic  oxide  and  sodium  hydroxide  solution  also  converts  the  trimer¬ 
curiacetic  acid  into  mercarbide. 

[With  Julius  Sand.] — On  extracting  the  product  of  the  action  of 
methyl  alcoholic  potash  and  mercuric  oxide  on  potato-starch  with  nitric 
acid,  besides  the  nitrate  of  the  mercarbide,  another  nitrate  of  the  com¬ 
position  C3H602Hg2*N03  is  obtained,  whilst  in  the  case  of  sucrose,  a 
somewhat  similar  compound  of  the  formula  C3H606Hg4*N03  is  formed. 

T.  H.  P. 

Behaviour  of  Mercuric  Salts  towards  Olefines.  By  Karl  A. 
Hofmann  and  Julius  Sand  ( Ber .,  1900,  33,  1340 — 1353). — By  the 
action  of  ethylene  on  solutions  of  mercuric  salts,  compounds  of  the 
following  kinds  are  obtained.  1.  Ethenemercury  salts,  CH2.'CH*HgX. 
2.  Ethanolmercury  salts,  OH*CH2*CH2*HgX.  3.  Ethyl  ether  mercury 
salts,  0(CH2*CH2*HgX)2.  4.  Polymerised  ethenemercury  salts, 

(C2U3HgX)?v  The  formation  of  all  these  compounds  is  explained  on 
the  supposition  that  the  mercury  salt  HgX2  splits  up  into  the  ions 
X  and  HgX,  which  then  combine  with  the  ethylene,  converting  it  into 
the  saturated  compound  XHg*CH2*CH2X.  If  this  then  loses  the 
elements  of  hydrogen  haloid,  ethenemercury  salts  are  obtained, 
whilst  if  it  undergoes  hydrolysis,  ethanolmercury  salts  result ;  if  the 
hydrolysis  is  only  partial,  condensation  of  the  product  of  hydrolysis 
and  the  original  compound,  with  loss  of  hydrogen  haloid,  gives  rise 
to  compounds  of  type  3.  Strong  acids,  especially  hydrochloric,  readily 
decompose  all  these  compounds  into  ethylene  and  mercury  salt. 

On  passing  ethylene  into  aqueous  mercuric  chloride,  the  double  salt, 
OH*  CH2*  CH2*HgCl,HgCl2,  is  precipitated,  together  with  fine 
spangles  of  the  compound  C6H10O4Cl4Hg4,  which  is  the  chloride  corre¬ 
sponding  with  the  sulphate ,  C6H10O12S2Hg4,  obtained  by  precipitating 
mercuric  sulphate  solution  by  means  of  ethylene.  The  double  chloride 
is  only  slightly  soluble  in  water,  but  crystallises  from  alcohol  in  bril¬ 
liant  plates ;  it  is  decomposed  by  potassium  cyanide  or  strong  acids 
(not  acetic),  whilst  hydrogen  sulphide  slowly  precipitates  all  the  mer¬ 
cury.  Potassium  hydroxide  solution  precipitates  half  the  mercury  as 
oxide,  and  by  passing  carbon  dioxide  into  the  alkaline  solution  the 
free  ethanol  derivative  is  obtained.  The  latter  is  best  prepared  by 
adding  potassium  hydroxide  to  mercuric  nitrate  solution  until  a  pre¬ 
cipitate  persists,  ethylene  being  then  passed  through  until  the  liquid 
is  clear ;  more  alkali  is  added,  and  ethylene  again  passed  through  the 
solution,  this  process  being  repeated  until  a  clear  alkaline  liquid 
remains.  To  this,  potassium  chloride  or  bromide  is  added  in  the  pro¬ 
portion  of  1  mol.  to  each  atom  of  mercury  present,  the  passage  of 
carbon  dioxide  through  the  liquid  then  causing  the  precipitation  of 
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the  crystalline  ethanolmercury  salt.  The  chloride,  OH’CH^CH^HgCl, 
melts  at  155°,  and  the  bromide  at  158°.  The  latter,  which  forms  with 
ammonia  a  crystalline  compound ,  OH,C2H4,HgBr,NH3,  melting  at 
150°,  is  oxidised  by  bromine  in  alkaline  solution  to  monobromomercuri- 
acetic  acid ,  HgBr*CH2*C02H,  which  separates  as  a  white  precipitate, 
gradually  becoming  crystalline.  The  last-named  acid,  which  is  ob¬ 
tained  in  better  yield  by  the  action  of  bromine  on  an  alcoholic  solution 
of  mercuric  bromide,  does  not  give  up  its  bromine  when  treated  with 
alkali,  nor  is  it  decomposed  by  20  per  cent,  nitric  acid,  dilute  hydro¬ 
chloric  acid,  or  ammonia,  but  the  addition  of  potassium  iodide  converts 
it  into  a  yellow  iocfo-coinpound. 

The  addition  of  potassium  iodide  to  the  solution  of  ethylene  in 
gradually  neutralised  mercuric  nitrate  gives  rise,  not  to  an  ethanol- 
derivative,  but  to  ethenemercury  iodide ,  CH2!CH*HgI,  which  separates 
from  methyl  alcohol  in  beautiful,  silvery  plates  melting  at  147°  ;  it  is 
readily  soluble  in  hot  alcohol,  and  suffers  decomposition  by  the  action 
of  hydrochloric  acid  or  potassium  cyanide.  On  boiling  with  mercuric 
oxide  and  caustic  potash,  it  is  converted  into  the  white  dimercuriacetic 
acid  insoluble  in  alkali.  The  iodide  is  readily  dissolved  by  sodium 
ethoxide,  or  by  an  aqueous  or  alcoholic  solution  of  an  equivalent 
quantity  of  potassium  hydroxide,  whilst  it  is  decomposed,  with  forma¬ 
tion  of  mercuric  iodide  and  an  olefine,  by  the  action  either  of  methyl 
iodide  or  of  iodine  in  presence  of  water. 

Ethenemercury  nitrate ,  CH2!CH*HgN03,  obtained  by  the  action  of 
methyl  alcoholic  silver  nitrate  on  ethanolmercury  chloride,  separates 
in  spherical  aggregates  of  thin,  white,  sparkling,  doubly-refracting 
leaflets,  which,  on  heating,  give  a  slight  explosion  with  evolution  of 
reddish  vapour.  It  is  readily  soluble  in  water,  and  the  addition  of  a 
little  dilute  hydrochloric  acid  to  the  aqueous  solution  precipitates 
ethanolmercury  chloride,  which  is  decomposed  by  excess  of  acid. 

Ethanolmercury  sulphide ,  (OH*CH9*OH2Hg)2S,  is  a  white,  crystalline 
substance,  and  the  corresponding  hydrosulphide,  OH*CH2*CH2*HgSH, 
crystallises  from  water  in  beautiful  spangles. 

Ethyl  ether  mercury  chloride ,  0(CH2’CH2*HgCl)2,  forming  a  white, 
granular,  crystalline  precipitate  melting  indefinitely  at  about  190°; 
the  bromide,  C4H8OBr2Hg2,  forming  a  fine,  white,  crystalline  powder, 
and  the  carbonate ,  C4H80Hg2!C03,  were  also  prepared. 

A  polymeric  ethenemercury  iodide,  (C2H3IHg)n,  separating  from 
hot  dilute  alkali  solution  in  fine  spangles  melting  at  161°,  and  a  sul¬ 
phide,  (C2H3Hg)2S,  were  also  obtained.  T.  H.  P. 

Action  of  Propylene  and  Butylene  on  Mercuric  Salts.  By 
Julius  Sand  and  Karl  A.  Hofmann  ( Ber .,  1900,  33,  1353 — 1358). — 
Although  the  action  of  ethylene  on  mercuric  salts  gives  rise  to  four 
distinct  classes  of  compounds  (see  preceding  abstract),  with  propylene, 
only  propanolmercury  salts  are  obtained,  whilst  with  isobutylene 
both  butanolmercury  salts  and  fsobutylenemercury  salts  are  formed. 

Propanolmercury  iodide,  OH*C3H6*HgI,  crystallises  from  ether  in 
long,  slender  needles  melting  at  68° ;  it  is  readily  soluble  in  alcohol 
or  ether.  The  bromide ,  when  crystallised  from  a  mixture  of  alcohol 
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and  ether,  melts  at  76°,  and  the  chloride  crystallises  from  ether  in 
prisms  melting  at  about  53°. 

Butanolmercury  bromide ,  OH’C^Hg’HgBr,  crystallises  from  benzene 
in  small,  shining  prisms  melting  at  66°,  and  gives  with  ammonia  a 
white  'precipitate  of  the  composition  OH*C4H8‘HgBr,NH3 ;  the  chloride 
melts  at  52°.  On  attempting  to  prepare  the  iodide,  butenemercury 
iodide ,  C4H^IHg,  is  obtained  which  separates  from  benzene  or  car¬ 
bon  disulphide  in  beautiful,  colourless  prisms,  and  is  soluble  in 
ether. 

From  neutral  mercuric  sulphate  solutions,  isobutylene  precipitates 
an  intensely  yellow  powder  of  the  composition  C4(0H)6Cl4Hg4,H20. 

T.  H.  P. 

Action  of  Allyl  Alcohol  on  Mercuric  Salts.  By  J ulius  Sand 
and  Karl  A.  Hofmann  (Ber.,  1900,  33,  1358 — 1364). — In  acid  solu¬ 
tions,  the  action  of  allyl  alcohol  on  mercuric  salts  gives  rise  to 
allenemercury  salts,  XHg*C3H3,  which,  in  presence  of  alkali,  take  up 
water  and  pass  into  propenolmercury  compounds,  XHg*C3H4*OH. 

Allenemercury  nitrate ,  CH2ICICH*HgN03,  is  almost  insoluble  in 
water  or  organic  solvents,  but  dissolves  readily  in  dilute  aqueous  caustic 
alkali  ;  on  heating,  it  explodes  with  a  large  flame.  It  is  not  decom¬ 
posed  by  potassium  cyanide,  but  is  slowly  attacked  by  boiling  10 
per  cent,  hydrochloric  acid.  The  corresponding  hydrogen  sulphate , 
CH2!CICH*HgHS04,  separates  as  a  mass  of  colourless  crystals  from 
a  mixture  of  allyl  alcohol  with  a  solution  of  mercuric  sulphate  in  dilute 
sulphuric  acid.  A  double  compound  of  allenemercury  chloride  with 
mercuric  chloride,  HgCl2  +  2C3H3*HgCl,  separates  from  a  mixture  of 
aqueous  mercuric  chloride  and  allyl  alcohol  as  a  white,  flocculent  pre¬ 
cipitate.  If  allyl  alcohol  is  left  for  some  time  in  contact  with  mercuric 
nitrate  solution,  the  addition  of  water  to  the  filtrate  from  the  allene¬ 
mercury  nitrate  precipitates  a  yellowish-white  nitrate , 

OH  •  Hg  •  C3H40  *  HgN  03, 

which,  with  hydrochloric  acid,  yields  calomel  and  an  odour  of  acrylic 
acid. 

Bropenolmercury  chloride ,  OH'CH2*  CH.’CH-HgCl,  forms  a  fine, 
white,  crystalline  precipitate,  the  bromide  a  heavy,  white,  crystalline 
powder,  and  the  iodide  fine  spangles.  Bropenolmercury  cyanide , 
OH*OH2*CH!CH*HgCN,  forming  a  thick,  white  precipitate,  the  sul¬ 
phide,  and  a  basic  carbonate  were  also  prepared.  Most  of  these  salts 
are  soluble  in  ammonia  solution,  and  all  dissolve  in  a  solution  of 
potassium  hydroxide  containing  1  mol.  of  the  base  for  every  atom  of 
mercury  present.  They  cannot  be  separated  into  their  components 
by  hydrochloric  acid,  as  the  strength  of  acid  necessary  decomposes 
allyl  alcohol. '  The  salts  are  oxidised  by  permanganate,  but  oxalic  acid 
is  the  only  product  identified.  T.  H.  P. 

Action  of  Cyanogen  Bromide  and  Aluminium  Chloride  on 
Benzenoid  Hydrocarbons  and  Phenol  Ethers.  By  Roland 
Scholl  and  Wilhelm  Norr  (Ae?\,  1900,  33,  1052 — 1058). — When 
cyanogen  bromide  acts  on  benzenoid  hydrocarbons  in  presence  of 
aluminium  chloride,  the  principal  products  are  cyanidins,  whilst  the 
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simple  nitriles  and  brominated  hydrocarbons  are  formed  only  in  small 
quantities.  In  the  case  of  anisole,  however,  the  product  consists  for 
the  most  part  of  anisonitrile  and  ^-bromoanisole  (compare  Friedel  and 
Crafts,  Ann .  Chim.  Phys .,  1884,  [vi],  1,  528). 

In  these  reactions,  it  is  always  the  hydrogen  in  the  para-position  to 
a  group  already  present  which  suffers  replacement,  and  in  the  case 
of  p-xylene  and  /?-cymene,  in  which  this  is  impossible,  action  does  not 
occur. 

Benzene  and  cyanogen  bromide  react  in  presence  of  aluminium 
chloride  at  50°,  yielding  considerable  quantities  of  cyaphenin.  As 
the  latter  substance  is  not  formed  by  the  action  of  aluminium  chloride 
on  benzonitrile,  it  follows  that  it  results  from  the  action  of  benzene 
on  the  cyanuric  bromide  which  is  formed  in  the  first  instance. 

Gyan-o-xylin}  C2YH27N3(Me2  :C  =  1 : 2 ;  4)  is  formed  from  o-xylene.  It 
crystallises  from  benzene  in  small  needles  which  sinter  at  204°  and 
melt  and  partially  decompose  at  210°.  It  yields  £>-xylic  acid  when 
heated  at  220°  with  hydrochloric  acid.  Cyan-m-xylin ,  C27H2fN3  [Me2:CN 
=  1:3:4],  from  ?w-xylene,  crystallises  from  hot  acetone  in  colourless 
leaflets  melting  at  154 — 155°.  A.  L. 

Law  Governing  the  Elimination  of  Halogens  from  the 
Benzene  Ring.  By  August  Klages  and  C.  Liecke  ( J. pr.  Chem., 
1900,  [  ii  ],  61,  307 — 329). — A  long  series  of  experiments  show  that  the 
presence  of  an  alkyl  group  in  the  ortho-  or  para-position  in  the  benzene 
ring  has  an  equal  effect  on  the  elimination  of  a  halogen,  whilst  one 
in  the  meta-position  has  much  less  influence,  and  that  two  alkyl  groups 
in  the  diortho-positions  or  the  orthopara-positions  have  a  much  greater 
influence  than  in  the  dimeta-positions.  Alkyl  groups,  therefore,  exer¬ 
cise  an  influence  on  chemical  reactions,  not  only  in  the  ortho-  and 
diortho-positions,  but  also  in  the  orthopara-positions.  The  introduction 
and  elimination  of  a  halogen  group  is  more  easily  effected  from  homo- 
logues  of  benzene  than  from  benzene  itself.  A  similar  law  holds  good 
for  hydroxy-compounds ;  for  example,  o -  and  ^-iodophenols  are  much 
more  easily  converted  by  hydrogen  iodide  into  phenol  than  m-iodo- 
phenol. 

The  following  new  compounds  are  described :  m -chloroiodobenzeney 
which  boils  at  230° ;  3-iodo-o-xylene,  which  is  a  colourless  oil  boiling 
at  125 — 126°  under  15  mm.  pressure ;  2-iodo-m-xylene ,  which  is  an  oil 
boiling  at  228 — 230°,  and  volatile  with  steam ;  2-iodo-ip-xylene ,  which 
boils  at  229°.  R.  H.  P. 

Formation  of  Tri-substituted  from  Di-substituted  Benzene 
Derivatives.  By  Arnold  F.  Holleman  ( Proc .  AT.  Alcad.  Wetensch , 
Amsterdam ,  1900,  2,  478 — 480). — Benzoic  acid,  when  nitrated  at  0°, 
yields  the  three  mononitro-compounds  in  the  following  proportions  : 
18*5,  80  2,  and  1*3  per  cent,  for  the  ortho-,  meta-,  and  para-isomerides 
respectively  (Abstr.,  1899,  i,  759).  The  three  dinitrobenzenes  are  all 
produced  by  the  direct  nitration  of  nitrobenzene  at  0°,  the  relative 
amounts  of  the  ortho-,  meta-,  and  para- derivatives  being  respectively 
6*4,  93*5,  and  0*1  per  cent. 

In  the  nitration  of  the  three  nitrobenzoic  acids,  the  entering  radicle 
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is  subjected  to  the  joint  influence  of  the  two  groups  already  present  in 
the  molecule.  For  example,  in  o-nitrobenzoic  acid,  the  positions  3,  4, 
5,  and  6  are  still  unoccupied,  and  considering  each  of  these  in  turn, 
it  is  seen  that  if  the  carboxyl  group  alone  were  present,  80*2  per  cent, 
of  the  product  would  contain  the  entering  group  in  position  3,  whereas 
only  6 ’4  per  cent,  of  the  whole  would  have  this  orientation  if  the 
influence  of  the  nitro-group  alone  is  taken  into  account ;  the  product 
of  these  two  percentages,  504  (  =  6*4  x  80*2),  is  taken  as  the  numerical 
expression  of  the  tendency  to  form  the  2  : 3-dinitrobenzoic  acid,  the 
corresponding  factors  for  the  2:4-,  2  : 5-,  and  2  :  6-isomerides  being 
100,  8,  and  1730  respectively.  It  is  found  that  the  2  :  6-dinitrobenzoic 
acid,  which  corresponds  with  the  highest  factor,  is  the  chief  product 
of  nitration.  In  wi-nitrobenzoic  acid,  the  coefficients  for  the  unoccupied 
positions  2,  4,  5,  and  6  are  118,  8,  7499,  and  1*8  respectively  ;  experi¬ 
ment  shows  that  the  3  : 5-dinitrobenzoic  acid,  corresponding  with  the 
highest  factor,  is  the  sole  product. 

When  p-nitrobenzoic  acid  is  nitrated,  the  entering  radicle  may  take 
up  one  or  other  of  two  positions]  the  factor  for  position  2  is  1730, 
whilst  that  for  position  3  is  504  ;  the  mixture  of  dinitro-compounds 
actually  produced  consists  mainly  of  the  2  :  4-compound,  together  with 
a  small  amount  of  the  3  : 4-isomeride. 

A  similar  process  of  reasoning  was  adopted  in  predicting  the  consti¬ 
tution  of  the  chloronitrobenzoic  acids  obtained  by  nitrating  the  three 
chlorobenzoic  acids  ;  these  theoretical  deductions  are  confirmed  by 
Montagne’s  experiments  ( Dissertation  Leiden ,  1899).  On  nitrating 
o-chlorobenzoic  acid,  the  main  product  is  the  2-chloro-5-nitrobenzoic 
acid,  accompanied  by  traces  of  the  2 : 3-acid  ;  m-chlorobenzoic  acid 
yields  the  3 :  6-acid,  together  with  small  quantities  of  its  isomerides, 
whilst  ^-chlorobenzoic  acid  gives  rise  to  the  4  :  3-acid  only. 

G.  T.  M. 

m -Xylylamine  and  m-Methylphenylethylamine.  By  F.  Sommer 
(Ber.,  1900,  33,  1073 — 1081).— The  crude  m-methylbenzylamine, 
obtained  by  reducing  m-toluonitrile  with  alcohol  and  sodium,  is 
easily  purified  by  conversion  into  the  corresponding  carbamide , 
C8H9*NH*CO,NH2,  which  crystallises  in  slender,  white  needles  melting 
at  1 48°.  The  base  regenerated  from  the  latter  is  identical  in  all  its 
properties  with  Bromme’s  wi-xylylamine  (Abstr.,  1888,  1295).  The 
xylylamine  prepared  by  Pieper  from  xylyl  chloride  ( Annalen ,  1869, 
151,  129)  was  an  impure  form  of  the  same  substance. 

The  following  new  derivatives  of  the  base  have  been  prepared.  The 
hydrochloride ,  colourless  crystals  melting  at  208° ;  the  sulphate ,  white 
leaflets  melting  and  decomposing  at  248° ;  the  mercurichloride , 
(C8H9*NH2,H01)2HgCl2,  white  leaflets  melting  at  184°. 

The  m-xylyl  alcohol  prepared  from  the  base  is  identical  with  the 
substance  obtained  by  Radziszewski  and  Wispek  from  ethyl  m-xylyl- 
acetoacetate  (Abstr.,  1882,  1283),  and  the  corresponding  aldehyde  with 
that  obtained  from  m-xylene  by  the  Etard  reaction,  m -Xylylaldehyde- 
semicarbazone ,  CgHgIN'NH-CO'NHg,  crystallises  from  dilute  alcohol 
in  slender  needles,  and  melts  at  216°. 

m -Methylphenylethylaminey  C6H4Me,CH2,CH2*NH2,  formed  by  re- 
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ducing  ra-xylyl  cyanide  with  alcohol  and  sodium,  is  a  colourless  liquid, 
has  powerful  basic  properties,  and  boils  at  214 — 215°  under  744  mm. 
pressure.  The  hydrochloride  melts  at  159°,  and  the  platinichloride , 
(C9H13N)2,H2PtCl6,  is  amorphous,  and  melts  and  decomposes  at  243°. 
The  aurichloride  forms  large,  golden  leaflets,  which  sinter  at  73°  and 
melt  indefinitely  at  85°.  The  picrate  crystallises  in  beautiful,  yellow 
leaflets  and  melts  at  173°.  The  carbamide,  C9Hn*NH *CONH2,  forms 
white  leaflets  and  melts  at  84°.  The  benzoyl  derivative,  C9Hn*NHBz, 
was  obtained  as  a  crystalline  mass. 


Qjq 

Z-m.-Methylphenylethyldihydroi&oindole,  C6H4<^qj^v>N*C9H 

formed  when  o-xylylene  dibromide  is  heated  with  fn-methylphenyl- 
ethylamine.  The  platinichloride ,  (Cl7H19N)2,H2PtCl6,  forms  small, 
yellow  crystals,  which  melt  and  decompose  at  216°.  A .  L. 


-in 
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Hydroxyethylideneo^anilide.  By  Hans  von  Pechmann  and 
Otto  Ansel  ( Ber 1900,  33,  1297 — 1301.  Compare  Abstr.,  1898,  i, 
135,  and  this  vol.,  i,  287). — -The  final  product  of  the  action  of  acetic 
anhydride  on  glyoxime-N-phenyl  ether  is  vinylideneoxanilide.  By 
allowing  the  acetic  anhydride  to  act  for  only  3  minutes,  the  authors 
have  isolated  an  intermediate  product,  hydroxyethylideneoxanilide , 
which  crystallises  in  lustrous,  white  leaflets  melting  at  174°,  gives  a 
yellow  coloration  with  concentrated  sulphuric  acid,  is  only  with  diffi¬ 
culty  attacked  by  oxidising  agents,  and  on  further  treatment  with 
acetic  anhydride  and  anhydrous  sodium  acetate,  yields  vinylideneox¬ 
anilide.  On  treatment  with  an  ethereal  solution  of  diazomethane,  it 
yields  methoxyethylideneoxanilide ,  which  crystallises  in  soft,  white, 
matted  needles  melting  at  223 — 224°,  and  on  hydrolysis  yields  ox- 
anilide. 

In  an  analogous  manner,  glyoxime-N-phenyl  ether  and  propionic 
anhydride  yield  hydroxypn'opylideneoxanilidc ,  which  melts  at  160c, 
gives  a  yellow  coloration  with  sulphuric  acid,  and  is  easily  converted 
into  methylvinylideneoxanilide.  P.  H.  P. 

Sulphonic  Acids  of  the  Acetylxylidines.  By  Alfred  Jung- 
hahn  ( Ber .,  1900,  33,  1364 — 1366). — The  sulphonic  acids  of  the  acetyl¬ 
xylidines  can  be  obtained  in  the  solid  form  by  direct  sulphonation, 
and  the  corresponding  acids  of  the  acetyltoluidines  and  of  acetyl- 
aniline  can  be  prepared  in  a  similar  manner.  Acetyl- 1  :  4  :  %xylidine-b- 
sulphonic  acid  crystallises  with  2H20  in  long,  greyish-white  needles ; 
on  hydrolysis,  it  yields  1:4:  2-xy  lidine-5-sulphonic  acid.  Acetyl- 1  :  3  : 4- 
xylidine-6-sulphonic  acid  crystallises  with  2H20  in  small,  white,  quad¬ 
ratic  prisms  or  large  tablets.  The  sulphonic  acids  of  acetyltoluidine 
and  acetylaniline  will  form  the  subject  of  a  future  communication. 

A.  H. 


Phenylcyanamide.  By  Wilhelm  Traubk  and  Ernst  von 
Wedelstadt  ( Ber .,  1900,  33,  1383 — 1386.  Compare  this  vol.,  i,  340). 
— Phenylmethylcyanamide  is  readily  obtained  when  phenylcyanamide 
is  treated  with  sodium  ethoxide  and  methyl  iodide.  Phenylbenzyl- 
cyanamide  melts  at  64°,  is  insoluble  in  water,  but  dissolves  readily  in 


390 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


most  organic  solvents,  and,  when  boiled  with  dilute  hydrochloric  acid, 
yields  benzylaniline. 

When  a  considerable  excess  of  ethylene  bromide  is  added  to  an 
alcoholic  solution  of  sodium  phenylcyanamide,  the  product  is  phenyl- 
hromoethylcyanamide ,  CN,NPh*CH2*CH2Br,  which,  after  recrystallisa¬ 
tion  from  dilute  alcohol,  melts  at  42° ;  when,  however,  an  excess  of 
the  sodium  derivative  is  used,  dicyanodiphenylethylenediamine, 
C2H4(NPh*CN)2,  is  formed;  this  melts  at  133°,  and  when  boiled  with 
hydrochloric  acid  is  decomposed,  yielding  a  substance  which,  on  the 
addition  of  sodium  hydroxide,  separates  in  the  form  of  colourless 
crystals  melting  at  162°. 

Ethyl  cyanophenylaminoacetate ,  CN’NPh’CH^CC^Et,  melts  at  49°; 
chloroacetone  and  sodium  phenylcyanamide  give  a  compound  melting 
at  130°.  J.  J.  S. 

Action  of  Certain  Acid  Reagents  on  Substituted  Carb- 
amides.  By  Frank  B.  Dains  (J.  Amer .  Chem .  a She.,  1900,  22, 181 — 198). 
— By  the  action  of  acid  chlorides  and  anhydrides  on  substituted 
carbamides,  acylcarbamides  are  probably  formed,  but,  on  account  of 
the  high  temperature  required  to  effect  reaction,  only  their  decom¬ 
position  products  can  be  isolated. 

Cain  and  Cohen  (Trans.,  1891,  59,  329)  have  shown  that  when  pure 
acetic  acid  and  diphenylthiocarbamide  are  heated  at  130° — 140°  for 
3 — 4  hours,  diphenylcarbamide  is  produced.  The  author  finds  that  if 
this  mixture  is  heated  on  the  water-bath  for  30  hours,  it  yields  phenyl- 
thiocarbimide,  acetanilide,  and  triphenylguanidine,  but  that  if  aqueous 
acetic  acid  (75  per  cent.)  is  employed,  the  final  products  are  acetylaniline 
and  diphenylcarbamide.  Triphenylguanidine  picrate  melts  at  180°, 
and  not  at  178°,  as  usually  stated.  When  butyric  acid  is  allowed  to 
act  on  diphenylthiocarbamide  at  140° — 160°,  carbon  dioxide  and  hydro¬ 
gen  sulphide  are  evolved,  and  butyrylaniline  and  diphenylcarbamide 
obtained.  Benzoic  acid  and  salicylic  acid  react  with  diphenylthio¬ 
carbamide,  and  benzoic  acid  with  di-jo-tolylthiocarbamide,  in  a  corre¬ 
sponding  manner. 

When  diphenylthiocarbamide  is  heated  with  oxalic  acid  at 
160 — 180°,  the  products  are  carbon  dioxide,  hydrogen  sulphide,  and 
oxanilide.  Succinic  acid  reacts  with  diphenylthiocarbamide  at  170° 
with  formation  of  carbon  dioxide,  hydrogen  sulphide,  succinanil,  and 
succinylaniline,  together  with  small  quantities  of  aniline  and  phenylthio- 
carbimide  ;  a  similar  decomposition  occurs  when  succinic  anhydride  is 
employed,  as  shown  by  Dunlap  (Abstr.,  1896,  i,  471).  The  action  of 
phthalic  acid  on  diphenylthiocarbamide  results  in  the  production  of 
hydrogen  sulphide,  carbon  dioxide,  phenylthiocarbimide,  phthalanil,  and 
a  little  aniline  ;  phthalic  anhydride  behaves  in  a  similar  manner,  as 
pointed  out  by  Dunlap  ( loc .  cit.).  When  di-jo-tolylthiocarbamide  is 
heated  with  phthalic  anhydride  at  160°,  carbon  oxysulphide,  ^-tolyl- 
thiocarbimide,  and  jo-tolylphthalanil  are  produced. 

The  acyl  derivative,  formed  by  the  interaction  of  an  acid  chloride 
and  a  disubstituted  carbamide,  appears  to  break  down  into  an  anilide 
and  a  carbimide,  which  further  react,  giving  carbon  dioxide  and  an 
amidine  derivative.  When  diphenylcarbamide  and  acetyl  chloride  are 
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heated  together  for  3  hours  at  150°,  carbon  dioxide,  acetylaniline,  and 
a-diphenylethenylamidine  are  produced ;  the  platinichloride  of  the 
last-mentioned  substance  melts  at  210°,  and  the  picrate  at  165°. 
a-Diphenylbutenylamidine ,  C3H/C(NPh)*NHPh,  obtained,  together 
with  carbon  dioxide  and  butyrylaniline,  by  the  action  of  butyryl  chlor¬ 
ide  on  diphenylcarbamide  at  150 — 170°,  crystallises  from  alcohol  in 
needles,  melts  at  105°,  and  yields  a  platinichloride.  A  similar  reaction 
takes  place  when  benzoyl  chloride  is  employed  ;  diphenylbenzamidine 
picrate  melts  at  216°. 

Deninger  (Abstr.,  1895,  i,  461)  has  shown  that,  in  the  presence  of 
pyridine,  acid  chlorides  react  with  diphenylthiocarbamide  at  the  or¬ 
dinary  temperature  with  formation  of  stable  substitution  products. 
The  author  finds  that,  in  the  absence  of  pyridine,  heat  is  required  to 
effect  reaction,  and  no  acyl  thiocarbamide  can  be  isolated,  but  a  thio- 
carbimide  and  an  anilide  are  the  principal  products,  whilst  occasionally 
a  small  quantity  of  an  amidine  base  is  formed.  The  action  of  acetyl, 
butyryl,  and  benzoyl  chlorides  on  diphenylthiocarbamide,  and  the  action 
of  benzoyl  chloride  on  di-m-xylylthiocarbamide  and  on  di-o-tolylthio- 
carbamide  are  described.  Acetyl  chloride  reacts  with  allylphenylthio- 
carbamide,  giving  rise  to  phenylthiocarbimide  and  N-phenylpropylene- 
^-thiocarbamide. 

The  isocarbamide  ethers  are  readily  attacked  by  organic  acids,  as 
the  author  has  previously  pointed  out  (Abstr.,  1899,  i,  592),  whereas 
the  thio-ethers  are  remarkably  stable  towards  them.  By  the  action  of 
acetic  anhydride  on  amylisodi-o-tolylcarbamide  at  150 — 160°,  amyl 
acetate,  o-acetyltoluidine,  and  a  trace  of  o-ditolylcarbamide  are  formed ; 
under  similar  conditions,  ethyKsodiphenylcarbamide  yields  ethyl 
acetate  and  acetylaniline,  while  methyksodi-o-tolylcarbamide  furnishes 
methyl  acetate  and  o-acetyltoluidine. 

When  ethyKsodiphenylthiocarbamide  is  boiled  with  acetic  anhydride, 
an  acetyl  additive  product ,  NHPh*C(NPhAc)(SEt)#OAc,  is  obtained 
as  a  yellow  oil,  which  is  soluble  in  ether,  and  is  decomposed  by  alco¬ 
holic  potassium  hydroxide  with  formation  of  mercaptan  and  diphenyl¬ 
carbamide  ;  if,  however,  the  mixture  is  heated  in  a  sealed  tube  at 
190°,  mercaptan,  ethyl  acetate,  and  acetylaniline  are  produced. 
Acetylethylisodiphenylthiocarbamide ,  NPhIC(NPhAc)*SEt,  is  obtained 
as  a  thick  oil  by  the  action  of  acetyl  chloride  (1  mol.)  on  a  chloroform 
solution  of  ethyltsodiphenylthiocarbamide  (2  mols.)  at  the  ordinary 
temperature  ;  it  is  not  affected  by  boiling  with  glacial  acetic  acid,  but 
on  heating  with  alcoholic  sodium  hydroxide,  yields  sodium  acetate, 
mercaptan,  and  diphenylthiocarbamide.  Benzoyl  chloride  reacts  with 
ethyh’sodiphenylthiocarbamide  in  a  similar  manner,  yielding  an  oily 
benzoyl  derivative,  which  is  decomposed  on  heating.  E.  G. 

Colour  of  Picric  Acid  and  its  Solutions.  By  Wilhelm  Marck- 
wald  ( Ber,y  1900,  33,  1128). — Picric  acid,  when  crystallised  from 
concentrated  hydrochloric  acid,  is  nearly  colourless,  but  on  washing 
the  colourless  crystals  with  water  the  yellow  colour  is  restored ;  more¬ 
over,  the  acid  mother  liquor,  which  is  initially  nearly  colourless, 
becomes  yellow  on  strongly  diluting.  The  colour  of  picric  acid  thus 
appears  to  be  due  to  the  coloured  ion,  C6H2(N02)30 ;  when  pure 
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yellow  picric  acid  is  dried  in  a  vacuum  over  sulphuric  acid,  it  becomes 
colourless  owing  to  the  prevention  of  dissociation  within  the  crystals, 
A  solution  of  picric  acid  in  light  petroleum  is  nearly  colourless,  but 
becomes  bright  yellow  on  shaking  with  water.  W.  A.  D. 

Action  of  Ethylidene  Chloride  on  Phenols.  By  R.  Fosse  and 
J.  Ettlinger  ( Compt ,  rend,,  1900,  130,  1194 — 1196). — Acetal  m -cresol, 
CH3*CH(OC6H4Me)2,  obtained  by  heating  together  1  mol.  of  ethylidene 
chloride,  2  mols.  of  potassium  hydroxide,  and  2  mols.  of  o-cresol  at  120° 
in  a  sealed  tube,  is  a  colourless,  oily  liquid  boiling  at  180 — 185°  under 
27  mm.  pressure,  and  at  173 — 175°  under  16  mm.  pressure,  is  insoluble 
in  water  or  alkalis,  but  soluble  in  alcohol,  ether,  or  benzene.  When 
cooled  to  a  low  temperature,  it  solidifies  to  a  white  mass  which  melts 
at  about  12°.  When  hydrolysed  with  dilute  sulphuric  acid,  it  yields 
acetaldehyde  and  o-cresol. 

Acetal  p -cresol  is  a  colourless,  oily  liquid  boiling  at  200 — 204°  under 
22  mm.  pressure,  which  can  be  solidified  to  a  white  mass  melting  at 
15 — 17°;  in  other  respects,  it  resembles  the  ortho -compound.  When 
resorcinol,  potassium  hydroxide,  and  ethylidene  chloride  are  heated 
together  in  a  sealed  tube,  the  compound  produced  is  identical  with 
the  acetal  resorcinol  obtained  by  Causse  from  acetaldehyde  and 
resorcinol  (Abstr.,  1887,  40).  H.  R.  Le  S. 

2 : 6-Diphenyl-4-nitrophenol  and  2-Phenyl-4-nitrophenol. 
By  Henry  B.  Hill  [Ber,}  1900,  33,  1241 — 1242). — 2  :  Q- Diphenyl A~ 
nitrophenol,  obtained  by  the  condensation  of  dibenzyl  ketone  with 
nitromalonic  aldehyde  in  alkaline  solution  (compare  Hill  and  Torrey, 
Abstr.,  1899,  i,  788),  crystallises  from  alcohol  in  colourless  prisms 
and  melts  at  135 — 136°  (corr.)  ;  the  corresponding  aminophenol, 
quinone,  and  quinol,  melt  respectively  at  149 — 150°  (corr.),  135 — 136° 
(corr.),  and  179 — 180°  (corr.)  (compare  Borsche,  this  vol.,  i,  24). 

2-PhenylA-nitrophenol ,  obtained  similarly  from  benzyl  methyl  ketone, 
crystallises  from  boiling  water  or  dilute  acetic  acid  in  long,  yellow 
needles,  and  melts  at  125 — 126°;  the  corresponding  aminophenol 
melts  at  198 — 199°  (corr.),  and  the  quinone  at  112 — 113°  (corr.) 
(compare  Borsche,  loc.  cit.).  W.  A.  D. 

Preparation  of  Anthranilic  Acid  from  o-Nitrotoluene.  By 
L.  Preuss  and  A.  Binz  ( Zeit .  angew.  Chem 1900,  16,  385 — 386). — 
Anthranilic  acid  can  be  prepared  in  small  yield  by  fusing  o-nitro- 
toluene  with  powdered  sodium  or  potassium  hydroxide.  It  is  readily 
formed  when  o-nitrotoluene  is  heated  for  some  hours  on  the  water- 
bath  with  concentrated  solutions  of  the  alkalis,  but  dilute  solutions 
produce  only  a  trace.  Alcoholic  potash  is  also  effective,  so  that  anthran¬ 
ilic  acid  is  produced  when  o-  and  ^-nitrotoluenes  are  separated  by 
Reverdin  and  La  Harpe’s  method  {Bull,  Soc,  Chim .,  1880,  [ii],  50, 
44).  Atmospheric  oxygen  plays  no  part  in  the  reaction.  R.  L.  J. 

Formation  of  Chains.  XLIV.  The  Three  Sodium  Tolyl- 
oxides  and  Ethyl  Esters  of  a-Bromo-fatty  Acids.  By  Carl  A. 
Bischoff  ( Ber .,  1900,  33,  1249 — 1261). — Ethyl  a-o-tolyloxypropionate , 
CrH^*0*CHMe*C02Et,  is  a  colourless  oil  of  sp.  gr.  1*043  at  19°/19°; 
which  boils  at  140°  under  10  mm.,  and  at  245 — 246°  under  760  mm. 
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pressure  ;  it  is  readily  hydrolysed  by  aqueous  potassium  hydroxide  to 
the  o-acid ,  which  separates  from  ether  in  large  crystals,  and  melts  at 
93°.  The  m -ester  is  a  colourless  oil  which  boils  at  252°  under  743  mm. 
pressure  ;  the  m -acid  crystallises  from  a  mixture  of  ether  and  petroleum 
in  plates  and  needles,  and  from  benzene  in  slender  needles,  dissolves 
readily  in  other  solvents,  melts  at  106 — 108°,  and  gives  a  violet  colora¬ 
tion  when  warmed  with  nitric  acid,  a  property  which  is  also  shared 
by  the  other  m-tolyloxy-acids.  The  p -ester  is  a  colourless  oil  of  density 
1*043  at  19°/4°,  which  boils  at  150 — 151°  under  33  mm.  pressure,  and 
at  255 — 256°  under  760  mm.  pressure  ;  the  acid  crystallises  in  long, 
glistening  needles,  and  melts  at  100 — 101°. 

Ethyl  a-o-tolyloxybutyrate ,  C^HK’O’CHEt’COgEt,  is  a  colourless  oil 
which  boils  at  254 — 255°;  the  o-acid  crystallises  from  light  petroleum 
in  colourless  needles,  dissolves  readily  in  organic  solvents,  but  only 
slightly  in  water,  and  melts  at  49 — 52°.  The  m -ester  is  a  colourless 
oil  which  boils  at  262 — 263°  under  745  mm.  pressure  ;  the  m -acid 
crystallises  from  light  petroleum  in  needles  and  melts  at  72 — 74°.  The 
p -ester  boils  at  266*5°  under  743  mm.  pressure;  the  acid  crystallises  from 
light  petroleum  in  needles  and  four-sided  tablets,  and  melts  at  63 — 65°. 

Ethyl  a-o-tolyloxyi&obutyrate  is  a  colourless  oil  of  sp.  gr.  1*032  at  19°. 
which  boils  at  147°  under  39  mm.,  and  at  245 — 248°  under  760  mm. 
pressure  ;  the  acid  crystallises  in  stout,  rectangular  prisms,  and  melts 
at  75 — 76°.  The  m -ester  is  a  colourless  oil,  and  boils  at  253°  under 
745  mm  pressure;  the  m -acid  crystallises  from  light  petroleum  in 
square  tablets,  and  melts  at  66*5—67*5°.  The  p -ester  is  a  colourless 
oil  of  sp.  gr.  1*032  at  19°,  boils  at  150°  under  39  mm.  pressure,  and  at 
254 — 258°  under  760  mm.  pressure  ;  the  p -acid  crystallises  from  light 
petroleum  in  large  six-  and  eight-sided  tablets,  and  melts  at  71 — 72°. 

Ethyl  o-tolyloxy\&ovalerate ,  CwH^’O'CHPr^COgEt,  is  a  colourless  oil 
which  boils  at  258 — 261°;  the  acid  crystallises  from  light  petroleum 
in  soft,  slender  needles,  and  melts  at  86 — 87°.  The  m -ester  is  a 
colourless  oil  which  boils  at  265 — 266°  under  745  mm.  pressure  ;  the 
m -acid  crystallises  from  light  petroleum  in  colourless  prisms,  and  melts 
at  61 — 63*5°.  The  p -ester  boils  at  145—148°  under  55  mm.  pressure, 
and  at  265 — 271°  under  760  mm.  pressure;  the  p-acid  crystallises 
from  light  petroleum  in  colourless,  four-sided  tablets,  and  melts  at 
81—82°.  T.  M.  L. 

Formation  of  Chains.  XLV.  Sodium  Xylyloxides  and 
Ethyl  Esters  of  a-Bromo- fatty  Acids.  By  Carl  A.  Bischoff 
( Ber.,  1900,  1261 — 1269). — Ethyl  a-o-xylyloxypro pionate , 

C6H3Me2-0*CHMe-C02Et  [Me  :  Me  :  OB  —  1:2:  4], 
is  a  yellowish  oil  which  boils  at  268 — 273°  under  773  mm.  pressure  ; 
the  o-acid  crystallises  from  a  mixture  of  ether  and  light  petroleum  in 
square  rods  and  plates,  and  me  Its  at  85 — 88°  The  m-cste?*[Me:Me:  OR  = 
1:3:4]  boils  at  264*5°  under  771  mm.  pressure;  the  m -acid  crys- 
stallises  from  a  mixture  of  ether  and  light  petroleum  in  colourless 
prisms,  and  melts  at  82 — 87*5°  The  p -ester  [Me  :  Me  :  OR  —  1:4:5] 
is  a  colourless  oil  which  boils  at  259°  under  782  mm.  pressure  ;  the 
p -acid  crystallises  from  light  petroleum  in  four-sided  prisms  and  tablets, 
and  melts  at  105 — 106*5°. 
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Ethyl  a-o-xylyloxybutyrate  is  a  yellowish  oil  and  boils  at  275 — 280° 
under  773  mm.  pressure.  The  o -acid  crystallises  from  light  petroleum 
in  colourless  needles,  and  melts  at  73 — 76°.  The  m -ester  is  a  colourless 
oil  which  boils  at  267 — 271°  under  769  mm.  pressure.  The  m -acid 
crystallises  from  a  mixture  of  ether  and  light  petroleum  in  soft, 
colourless  needles,  and  melts  at  64*3 — 65*3°.  The  p •ester  boils  at 
265 — 266°  under  765  mm.  pressure.  The  p-acid  crystallises  from  a 
mixture  of  ether  and  light  petroleum  in  soft,  colourless  needles,  and 
melts  at  87 — 90°. 

Ethyl  a-o-xylyloxyhobutyrate  is  a  yellowish  oil  of  characteristic 
odour,  and  boils  at  263 — 268°  under  774  mm.  pressure ;  the  acid 
crystallises  from  light  petroleum  in  yellowish  plates,  and  melts  at 
86 — 90*5°.  The  m -ester  boils  at  255 — 258°  under  769  mm.  pressure. 
The  m-acid  was  obtained  as  a  yellow  oil.  The  p 'ester  is  a  colourless 
oil  which  boils  at  265 — 266°  under  767  mm.  pressure.  The  p -acid 
crystallises  from  a  mixture  of  ether  and  light  petroleum  in  four-sided 
tablets  and  melts  at  114°. 

Ethyl  a-o-xylyloxyisovalerate  is  a  colourless  oil  which  boils  at 
275 — 283°  under  744  mm.  pressure.  The  o -acid  crystallises  from 
light  petroleum  in  prisms,  and  melts  at  49*5 — 52°.  The  m -ester  is  a 
colourless  oil  which  boils  at  267 — 274°  under  769  mm.  pressure  ;  the 
m-acid  is  a  yellowish  oil  which  boils  at  213°  under  42  mm.  pressure. 
The  p -ester  is  a  colourless  oil  which  boils  at  270°  under  769  mm. 
pressure.  On  hydrolysis,  it  gives  crystals  of  jo-xylenol  in  addition  to 
the  p-acid  which  was  obtained  as  a  yellow  oil.  T.  M.  L. 

Formation  of  Chains.  XL VI.  Sodium  Derivatives  of  Car- 
vacrol,  Thymol,  and  ^-Cumenol  with  Ethyl  Esters  of  a-Bromo- 
fatty  Acids.  By  Carl  A.  Bischoff  (. Ber .,  1900,  33,  1269 — 1277). — 
Ethyl  a.-carvacroxy propionate,  CgH^MePr’O'CHMe'COgEt  [Me  :  Pr :  OR 
=  1  :  4  :  6],  is  a  colourless  oil  which  boils  at  277 — 279°  under  751  mm. 
pressure ;  the  acid  separates  from  light  petroleum  in  colourless 
crystals  and  melts  at  81 ’5 — 82'5°. 

Ethyl  a-carvacroxybutyrate  boils  at  283 — 286°  under  751  mm.  pres¬ 
sure  ;  the  acid  boils  at  224 — 225°  under  59  mm.  pressure,  and  solidifies 
to  crystals  which  melt  at  42-5 — 43*5°. 

Ethyl  a-carvacroxyisobutyrate  boils  at  262 — 272°  under  751  mm. 
pressure,  the  acid  at  190 — 200°  under  93  mm.  pressure. 

Ethyl  a-carvacroxyi§ovalerate  boils  at  280 — 292°  under  762  mm. 
pressure,  the  acid  at  226 — 229°  under  68  mm.  pressure. 

Ethyl  a- thymoxy propionate  [Me :  Pr  :  OR  —  1 :4:5]  boils  at  267 — 272° 
under  760  mm.  pressure;  the  acid  crystallises  from  a  mixture  of  ether 
and  light  petroleum  in  large,  colourless  tablets,  and  melts  at  68*5 — 69°. 

Ethyl  a-thymoxybutyrate  boils  at  273 — 278°  under  773  mm.  pressure  ; 
the  acid  crystallises  from  a  mixture  of  ether  and  light  petroleum  in 
large,  triclinic  prisms,  and  melts  at  74 — 76*5°. 

Ethyl  a-thymoxyiQobutyrate  boils  at  258 — 263°  under  760  mm. 
pressure ;  the  acid  crystallises  from  light  petroleum  in  minute  needles 
and  melts  at  69 — 71°. 

Ethyl  a-thymoxyvalerate  boils  at  275 — 283°  under  760  mm,  pressure, 
and  the  acid  boils  at  228 — 229°  under  60  mm.  pressure. 
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Ethyl  a\f/’Cumenoxy propionate, 

C6H2Me3*  OCHMe*C02Et  [Me  :  Me  :  OH  :  Me  =1  :  2  :  4  :  5], 
boils  at  147 — 149°  under  20  mm.  pressure ;  the  acid  crystallises  from 
alcohol  in  colourless  tablets  and  melts  at  147°.  T.  M.  L. 

Formation  of  Chains.  XL VII.  Sodium  Naphthyloxides  and 
Ethyl  Esters  of  a-Bromo-fatty  Acids.  By  Carl  A.  Bjschoff  ( Ber.f 
1900,  33,  1386 — 1392). — The  sodium  derivatives  of  a-  and  /3-naphthol 
(compare  Schaffer,  Annalen,  1869,  152,  286)  may  readily  be  obtained 
in  a  pure  state  by  treating  the  naphthols  with  the  theoretical  amount 
of  sodium  ethoxide  dissolved  in  alcohol  and  subsequent  heating  under 
reduced  pressure  until  the  weight  is  constant.  These  sodium  deriva¬ 
tives  have  been  respectively  heated  for  4  hours  at  160°  with  the  ethyl 
esters  of  a-bromopropionic,  a  bromobutyric,  a-bromo^sobutyric,  and 
a-bromo^sovaleric  acids,  and  the  resulting  products  fractionated  first 
under  ordinary  and,  finally,  under  reduced  pressure. 

[With  Kisliansky.] — Ethyl  a-naphthoxy propionate, 

C10H7O-CHMe-CO2Et, 

is  a  pale  yellow  oil,  distilling  at  195°  under  8  mm.,  or  at  205°  under 
22  mm.  pressure.  The  acid  crystallises  from  benzene  in  minute, 
colourless  plates  melting  at  153°,  and  is  only  sparingly  soluble  in  hot 
water,  cold  benzene,  or  light  petroleum. 

[With  Lipschitz.] — Ethyl  a-naphthoxybutyrate , 

C10H7OCHEt-C02Et, 

distils  at  190 — 194°  under  5  mm.  pressure,  and  has  a  specific  gravity 
1*102  at  18'6°/4°.  The  acid  crystallises  in  colourless  needles  and  melts 
at  113 — 114°.  Ethyl  a-naphthoxyi&obutyrate ,  C10H7OCMe2*C02Et, 
distils  at  190 — 193°  under  6  mm.  pressure,  and  the  acid  melts  at 
130 — 131°.  Ethyl  a-naphthoxyi&ovalerate  distils  at  208°  under  10  mm. 
pressure,  and  the  corresponding  acid  melts  at  89*5 — 90’5°. 

[With  Slobodskoi.] — Ethyl  fi-naphthoxy propionate  crystallises  from 
alcohol  in  rhombic  prisms.  The  acid  crystallises  in  mono-  or  tri-clinic 
plates  melting  at  107 — 108°. 

[With  Con.] — Ethyl  fi-naphthoxybutyrate  is  a  pale  yellow  oil  distil¬ 
ling  at  200 — 203°  under  12  mm.  pressure.  The  acid  crystallises  from 
water  in  needles  melting  at  126*5°. 

[With  Slw.] — Ethyl  fi~naphthoxyisobutyrate  distils  at  195 — 200° 
under  6  mm.  pressure,  and  the  acid  crystallises  in  prismatic  plates 
melting  at  123°. 

[With  Dowgallo.] — Ethyl  /3-naphthoxyisovalerate  boils  at  212°  under 
13  mm.  pressure,  and  the  acid  crystallises  in  needles  melting  at  140°. 

Quantitative  experiments  have  been  made  by  boiling  the  two  sodium 
derivatives  (1  mol.)  with  solutions  of  the  bromo-esters  (2  mols.)  in  light 
petroleum  (b.  p.  65 — 70°)  for  1  hour.  The  following  results  show  the 
percentage  of  the  sodium  derivative  that  has  entered  into  reaction  : 


a-Naphthol.  /3-Naphthol. 


a-Bromopropionate  _ 

..  81-0 

82*5 

91*0 

91*5 

a-Bromo butyrate  . 

..  84*5 

85*0 

84*0 

88*0 

a-Bromoi’sobutyrate  _ 

..  15*0 

20*5 

37-0 

39*0 

a-Bromoisovalerate  _ 

..  no 

9*5 

21-0 

21-5 

J.  J.  S. 
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Formation  of  Chains.  XL VIII.  Guaiacol  Derivatives.  By 
Carl  A.  Bischoff  (Ber.,  1900,  33,  1392 — 1397). — The  sodium  deriva¬ 
tive  of  guaiacol  is  readily  obtained  by  treating  guaiacol  with  an 
alcoholic  solution  of  sodium  ethoxide  and  heating  the  residue  to  120° 
under  reduced  pressure.  This  sodium  derivative  has  been  treated  with 
the  ethyl  esters  of  the  a-bromo-fatty  acids  mentioned  in  the  preceding 
abstract. 

Ethyl  a-guaiacoxypropionate ,  0Me*C6H4*0*CHMe*C02Et,  is  a  colour¬ 
less  liquid  with  a  strong,  alliaceous  odour,  and  distils  at  272 — 277° 
under  740  mm.  pressure.  The  acid  melts  at  85°  and  dissolves  in  most 
organic  solvents  ;  with  hydrochloric  acid,  it  gives  a  reddish- yellow 
colour,  and  with  warm  nitric  acid  a  bordeaux  red.  When  the  acid  is 
heated  with  phenetidine  for  8  hours  at  160°,  it  yields  guaiacoxy- 
propionylphenetidine ,  OMe’Cg^'CHMe’CO'NH’Cg^’OEt,  which  crys¬ 
tallises  from  alcohol  in  colourless  needles  melting  at  96*5°,  It  is 
non-poisonous,  and  may  be  employed  in  cases  of  influenza.  The  same 
compound  may  be  more  readily  prepared  by  the  action  of  the  sodium 
derivative  of  guaiacol  on  an  alcoholic  solution  of  a -bromoiwopionylphenet- 
idine  (melting  at  135°).  Bromoacetylphenetidine  melts  at  171*5 — 176°, 
and  reacts  with  an  alcoholic  solution  of  sodium  guaiacol,  yielding 
Lederer’s  guaiacoxyaeetylphenetidine,  melting  at  103°. 

Ethyl  a-guaiacoxybutyrate ,  OMe’CgH^O’CHEt’COgEt,  distils  at 
274 — 276°  under  744  mm.  pressure,  and  has  an  odour  similar  to  that 
of  butyric  acid  The  acid  crystallises  in  needles  melting  at  75  —  76°. 
Ethyl  a-guaiacoxy\sobutyrate}  0Me*C6H4,0*CMe2*C02Et,  distils  at 
272 — 273°  under  atmospheric  pressure,  and  the  acid  is  an  oil.  Ethyl 
a-guaiacoxy\sovalerale  distils  at  275 — 285°  at  751  mm.  pressure,  and 
yields  an  acid  melting  at  98 — 98  5°. 

Ethyl  guaiacoxymalonate ,  0Me*C6H4*0*CH(C02Et)2,  distils  at  205° 
under  13  mm.  pressure,  and  when  hydrolysed  yields  the  corresponding 
acid,  which  reacts  with  phenetidine. 

The  following  numbers  give  the  percentage  of  the  sodium  derivative 
which  enters  into  reaction  when  heated  in  light  petroleum  (b.  p. 
65 — 70°)  solution  for  1  hour  with  the  different  esters  : 


Ethyl  a-bromopropionate  . 

.  39  5 

40-0 

Ethyl  a-bromo butyrate  . 

.  28-0 

28*5 

Ethyl  a-bromofsobutyrate  . 

.  3-2 

3*5 

Ethyl  a-bromoisovalerate  . 

.  2*5 

3*5 

From  these  results,  it  appears  that  guaiacol  lends  itself  less  readily 
to  chain  formation  than  any  of  the  phenols  hitherto  investigated. 

J.  J.  S. 

Formation  of  Chains.  XLIX.  Derivatives  of  the  three 
Ethyl  Hydroxybenzoates.  By  Carl  A.  Bischoff  [with,  in  part, 
Belakowski,  Guntrum,  Koch,  Krusenstiern,  Mergenthaler,  Bon- 
thal,  and  Rzuchowski]  {Ber.,  1900,  33,  1398 — 1407.  Compare 
Bossing,  Abstr.,  1885,  388;  Auwers  and  Haymann,  ibid. ,  1895,  i,  44), 
— The  sodium  derivatives  of  ethyl  o-,  m->  and  ^-hydroxy  benzoates 
(1  mol.)  have  been  heated  with  the  ethyl  esters  of  a-bromo-fatty  acids 
(2  mols.)  for  4  hours  at  160°  and  the  products  investigated. 
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Ethyl  a-salicyloxy propionate,  C02Et*C6H4*(>CHMe*C02Et,  distils  at 
214 — 215°  under  55  mm.  pressure,  and  on  hydrolysis  yields  the  corre¬ 
sponding  acid  melting  at  137 — 139°.  The  bye-products  which  are  formed 
in  the  preparation  of  the  ester  have  not  been  obtained  in  a  pure  state. 

Ethyl  asalicyloxybutyrate  distils  at  199 — 201°  under  17  mm.  pressure, 
and  the  acid  crystallises  in  colourless  plates  melting  at  130°.  Ethyl 
a-salicyloxyisobutyrate  distils  at  193°  under  21  mm.  pressure,  and  the 
corresponding  acid  crystallises  in  needles  melting  at  108 — 109°.  Ethyl 
salicyloxyisovalerate  distils  at  185 — 190°  under  4  mm.  pressure,  and 
the  corresponding  acid  melts  at  129 — 130°.  In  the  preparation  of  the 
ester,  a  considerable  amount  of  ethyl  i&opropylketocoumarancarboxylate , 
00. 

C6H4<^_Q_^>0Pr^,C02Efc,  is  always  formed;  it  crystallises  in  long, 

colourless  needles  melting  at  77 — 78°. 

The  following  numbers  give  the  percentage  amounts  of  the  sodium 
derivatives  entering  into  reaction  when  boiled  with  the  ethyl  esters 
(2  mols.)  for  1  hour  in  light  petroleum  (b.  p.  65 --70°)  : 


Ortho .  Meta.  Para. 


Ethyl 

a-bromopropionate . . . 

21*55 

23  05 

28-0 

29*8 

13*25 

16*0 

>> 

a-bromobutyrate  ... 

8*25 

9*1 

12-0 

13*3 

11*75 

12*5 

>> 

a-bromo^sobutyrate... 

1*8 

2*5 

2-55 

2*9 

1*5 

3*54 

a 

a-bromo«so  valerate. . . 

0*6 

0*6 

2-85 

3*14 

2*0 

3*0 

It  thus  appears  that  sodium  derivatives  of  the  ester  of  hydroxybenzoic 
acids  condense  less  readily  even  than  the  sodium  derivative  of  guaiacol. 

Ethyl  hydrogen  'p-carboxyphenoxy propionate, 
C02H-CgH4-0-CHMe-C02Et  or  C02Et-C6H4-0-CHMe-C02H, 
crystallises  in  colourless  needles  melting  at  103°;  the  normal  ethyl 
ester  is  a  thick,  colourless  oil  distilling  at  210 — 215°  under  20  mm. 
pressure,  and  the  acid  crystallises  in  colourless  needles  melting  at 
211—212°. 

The  sodium  derivatives  of  the  o-  and  wi-hydroxy-esters  were 
obtained  by  Freer’s  method  (Abstr.,  1893,  i,  66),  and  that  of  the 
para-compound  by  the  action  of  alcoholic  sodium  ethoxide  on  the  ester 
and  subsequent  heating  in  a  vacuum.  J.  J.  S. 

Isomeric  Phenylparaconic  Acids.  By  Rudolph  Fittig  ( Ber ., 
1900,  33,  1294 — 1295.  Compare  Abstr.",  1899,  i,  437). — It  has  been 
shown  that  phenyiitaconic  acid  is  regenerated  from  phenylat iconic 
acid  by  the  action  of  bromine  in  sunlight ;  in  diffused  light,  however, 
a  phenylbromoparaconic  acid  is  formed,  which,  on  reduction  with 
sodium  amalgam,  yields  an  isomeride  of  phenylparaconic  acid  ;  this 
iso phenylparaconic  acid  melts  at  168°.  Phenylparaconic  acid  is  a 
racemic  compound,  and  has  been  separated  into  its  active  components 
by  means  of  the  strychnine  salts.  R.  H.  P. 

Acetylphenylacetylene  and  Benzoylphenylacetylene.  By 
Charles  Moureu  and  Raymond  Delange  ( Conipt .  rend.,  1900,  130, 
1259 — 1261.  Compare  Nef,  this  vol.,  i,  20). — An  aqueous  solution  of 
potassium  hydroxide  has  no  action  on  acetylphenylacetylene  or  benzoyl¬ 
phenylacetylene  in  the  cold,  but  when  boiling  it  hydrolyses  the  former 
into  phenylacetylene  and  acetic  acid,  and  the  latter  into  benzoic  acid 
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and  acetophenone.  Alcoholic  potash  yields  the  same  compounds  with 
benzoylphenylacetylene,  whereas  acetylphenylacetone  is  decomposed 
into  tarry  products.  G.  T.  M 

A  Dihydrodisulphonic  Acid  derived  from  Garvone.  By 
Henri  Labbe  {Bull.  Soc.  Chim .,  1900,  [in],  23,  280 — 286). — Carvone 
does  not  yield  a  normal  compound  with  sodium  hydrogen  sulphite,  but 
when  boiled  for  about  an  hour  in  a  reflux  apparatus  with  a  solution  of 
sodium  hydrogen  sulphite  and  sodium  carbonate,  it  is  completely 
dissolved  with  the  formation  of  sodium  ccirvonedihydrodisulphonate , 
C10H16O7S2Na2.  This  compound,  which  was  obtained  as  a  deliquescent, 
white,  or  yellowish-white,  powder,  is  not  decomposed  by  alkalis  and 
forms  a  semicarbazone ,  thus  showing  that  the  fixation  of  the  sodium 
hydrogen  sulphite  is  effected  only  by  the  ethylene  linkings,  the 
carbonyl  group  remaining  unaltered. 

The  formation  of  this  substance  affords  a  means  for  the  accurate 
estimation  of  carvone  in  essential  oils,  the  oil  unattacked  by  the 
sodium  hydrogen  sulphite  solution  being  subsequently  weighed  and 
the  carvone  obtained  by  difference,  or  the  sulphite  utilised  in  the 
formation  of  the  compound  determined  by  titration  with  potassium 
iodide  solution  before  and  after  the  experiment.  Limonene,  which 
usually  accompanies  carvone  in  essential  oils,  also  forms  a  dihydrodi- 
sulphonate  derivative,  an  amorphous,  white  powder  of  the  composition 
C10H16(SO3HNa)2  ;  this  is,  however,  formed  with  such  difficulty,  a  yield 
of  only  2  per  cent,  being  obtained  after  18  hours  boiling  with  the 
sodium  hydrogen  sulphite  solution,  that  the  estimation  of  carvone  by 
the  process  described  is  not  appreciably  affected  thereby.  N.  L. 

isoFenchyl  Alcohol.  By  Julius  Bertram  and  J.  Helle  (/.  pr. 
Chem.y  1900,  [ii], 61, 293 — 306). — Fenchyl  alcohol  is  best  purified  bycon¬ 
version  into,  and  subsequent  hydrolysis  of,  fenchyl  hydrogen  phthalate , 
which  crystallises  from  alcohol  and  melts  at  145 — 145*5°.  Fenchyl 
formate  boils  at  115°  under  40  mm.,  and  at  84 — 85°  under  13  mm. 
pressure,  has  a  sp.  gr.  0*988  at  15°,  and  a  rotation  aD  -  73°14' ; 
fenchyl  acetate  boils  at  87 — 88°  under  10  mm.  pressure,  has  a  sp.  gr. 
0*9748  at  15°,  and  a  specific  rotation  [a]D  -58*08°.  Fenchyl  phenyl- 
urethane  forms  broad  needles  or  tablets  melting  at  82 — 82*5°. 

The  fenchene  prepared  by  the  authors  according  to  Wallach’s 
method  (Abstr.,  1891,  1088),  using,  however,  quinoline  instead  of 
aniline,  boiled  at  154 — 156°,  had  a  sp.  gr.  0*8660 — 0*8665  at  15°,  and 
a  refractive  index  [n]D  1*46733 — 1*46832  at  17°. 

isoFenckyl  alcohol,  prepared  from  fenchene  in  a  similar  manner  to 
the  preparation  of  zsoborneol  from  camphene  (Bertram  and  Walbaum, 
Abstr.,  1894,  i,  204),  crystallises  in  colourless,  flexible  needles,  melts  at 
61*5 — 62°,  boils  at  97 — 98° under  13  mm.  pressure,  has  a  sp.  gr.  0*9613 
at  15°,  a  refractive  index  [w]D  1*48005  at  15°,  and  a  specific  rotation 
in  alcoholic  solution  [a]D  -25*73°.  It  is  a  saturated  secondary  alcohol 
and  forms  an  acetate ,  which  boils  at  98 — 99°  under  14  mm.  pressure, 
and  has  a  sp.  gr.  0*974  at  15°.  The  acetate  obtained  from  fenchene 
and  glacial  acetic  acid  boils  at  89 — 90°  under  8  mm.  pressure,  and  has 
a  sp.  gr.  0*9724  at  15°.  iso  Fenchyl  hydrogen  phthalate ,  prepared  for 
the  purification  of  the  alcohol,  is  a  colourless,  crystalline  powder, 
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melting  at  149 — 150°.  iso Fenchyl  phenylurethane  crystallises  from 
alcohol  and  melts  at  106 — 107°.  When  treated  with  zinc  chloride  in 
benzene  solution,  ^sofenchyl  alcohol  yields  a  hydrocarbon,  which  is 
probably  identical  with  fenchene.  On  oxidation  with  chromic  acid,  it 
yields  a  ketone ,  C10Hl6O,  which  boils  at  193 — 194°,  has  a  sp.  gr.  0'950 
at  15°,  and  a  refractive  index  [njD  1*46189,  and  forms  an  oxime,  which 
crystallises  in  compact  prisms  melting  at  82°  \  on  reduction  with 
sodium  and  alcohol,  it  yields  an  alcohol ,  which  boils  at  83 — 84°  under 
8  mm.  pressure,  and  yields  a  hydrogen  phthalate ,  which  melts  at 
110—111°.  H.  H.  P. 

Camphane.  By  Ossian  Aschan  ( Ber 1900,  33,  1006 — 1010). — 
In  order  to  decide  whether  camphor  yields  an  active  or  inactive 
camphane,  C10H18,  and  thus  to  confirm  one  or  other  of  the  various 
formulae  which  have  been  proposed  for  camphor,  pinene  hydriodide, 
which  has  been  shown  by  Wagner  and  Brickner  (this  vol^,  i,  46)  to 
be  a  true  ether  of  borneol,  was  submitted  to  reduction.  This  is  best 
carried  out  in  acetic  acid  solution  by  means  of  zinc  and  hydriodic 
acid,  when  a  perfectly  inactive  camphane  is  obtained,  which  crystal¬ 
lises  in  six-sided  plates,  and  melts  at  153 — 154°.  The  pinene 
hydriodide  employed  was  only  very  faintly  active,  and  it  is  possible 
that  this  was  due  to  the  presence  of  a  small  amount  of  an  active 
impurity.  A.  H. 

The  Rendering  Active  of  Oxygen.  IV.,  V.,  and  VI.  By  Carl 
Engler  [and  in  part  J.  Weissberg]  {Ber.,  1900,  33,  1090—1096, 
1097—1109,  1109—1111.  Compare  Abstr.,  1897,  ii,  402  ;  1899,  i,  189, 
221). — IV.  Autoxidation  of  oil  of  turpentine  and  of  some  other  unsatu¬ 
rated  compounds. — When  pure  pinene  is  shaken  with  a  measured 
quantity  of  Nj  100  sodium  indigotindisulphonate  in  a  flask  containing 
air  until  decolorisation  of  the  indigotin  has  been  effected,  it  is  found  that 
the  diminution  in  volume  of  the  air  corresponds  approximately  to  twice 
the  oxygen  taken  up  by  the  indigotin ;  moreover,  the  diminution 
represents  4 — 5  atoms  of  oxygen  for  each  molecule  of  pinene.  This 
bears  out  the  authors  view  that  in  such  oxidations  the  oxygen  gas  is 
taken  up  by  molecules  at  a  time,  peroxides  being  formed,  which  give 
up  half  their  oxygen  to  substances  capable  of  taking  it — “  acceptors,” 
whilst  the  other  half  oxidises  the  substance  that  originally  had 
absorbed  the  oxygen.  Amylene,  trimethylene-ethylene  and  hexylene 
absorb  oxygen  in  a  similar  manner ;  when  distilled,  the  products  leave 
a  residue  which  contains  about  two  atoms  of  oxygen  per  mol.  of  the 
hydrocarbon. 

V.  The  phenomena  of  autoxidation  [with  J.  Weissberg]. — Various 
cases  of  spontaneous  oxidation  in  the  presence  of  oxygen  gas  are 
considered  from  the  authors’  point  of  view  (compare  especially  Abstr., 
1897,  ii,  402,  and  above).  They  are  regarded  as  conditioned  by  the 
unsaturated  nature  of  the  autoxidiser,  or  by  the  presence  of  labile 
hydrogen  atoms  in  it,  and  the  following  categories  are  distinguished. 
(1)  The  oxygen  adds  itself  on  to  unsaturated  substances  and  forms 
peroxides  (triethylphosphine,  oil  of  turpentine,  hexylene,  &c.).  (2) 

The  oxygen  unites  with  hydrogen,  held  in  labile  combination  by  the 
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autoxidiser,  to  form  hydrogen  peroxide ;  the  remainder  of  the 
autoxidiser  at  once  takes  up  another  molecule  of  oxygen  to  form  a 
peroxide  (benzaldehyde,  and  probably  palladium  hydride).  (3)  The 
oxygen  combines  with  labile  hydrogen  of  the  autoxidiser  to  form 
hydrogen  peroxide ;  the  remainder  is  not  oxidisable,  and  either 
remains  as  it  is,  or  suffers  condensation ;  it  may  be  a  peroxide 
(hydroxides  of  alkalis  and  alkaline  earths)  or  not  (hydroxylamines, 
phenols,  azo-compounds). 

VI.  Demonstration  of  the  formation  of  hydrogen  peroxide  and  of 
other  peroxides  as  products  of  direct  oxidation . — If  a  fine  jet  of 
burning  hydrogen  gas  is  directed  against  a  small  block  of  ice  so  as  to 
bore  a  hole  into  the  latter,  hydrogen  peroxide  can  be  detected  in  the 
melted  water  by  adding  starch  solution,  potassium  iodide,  acid,  and  a 
trace  of  ferrous  sulphate,  or  by  shaking  with  ether  and  chromic  acid  ; 
the  hydrogen  peroxide  is  cooled  by  the  ice  as  soon  as  formed,  and  so 
protected  from  decomposition  by  the  heat  of  the  flame.  To  show 
that  the  peroxide  does  not  result  from  decomposition  of  the  water  by 
the  heat  of  the  flame,  a  platinum  wire  rendered  incandescent  by  an 
electric  current  is  kept  for  several  hours  just  at  the  surface  of  the 
water ;  no  peroxide  can  then  be  detected  in  the  latter.  It  can  also  be 
shown  that  hydrogen  peroxide  is  formed  when  carbon  monoxide, 
illuminating  gas,  alcohol,  ether,  carbon  disulphide,  &c.,  are  burned  in 
the  same  manner. 

If  sodium  is  burned  on  aluminium  foil,  and  the  product  dissolved 
in  water,  hydrogen  peroxide  is  found  to  be  present.  A  peroxide  is 
also  formed  when  a  very  narrow,  thin  strip  of  magnesium  ribbon  is 
burned,  or  when  a  stouter  piece  is  burned  and  held  against  ice  or  cold 
water.  C.  F.  B. 

Parsley  Oil.  By  Carlo  Bignami  and  Giuseppe  Testoni  ( Gazzetta , 
1900,  30,  i,  240 — 253). — The  leaves  and  seeds  of  Apium  petroselinum 
contain,  besides  apiol  and  the  glucoside  apiin,  a  dense,  pale  greenish- 
yellow  oil,  which  boils  at  277 — 285°  under  ordinary  pressure,  and  has 
a  sp.  gr.  1*1206  at  17°.  When  fractionally  distilled,  the  greater 
portion  boils  at  279 — 285° ;  it  probably  has  the  constitution 

CH2<^Q^>C6H2(C3H5),OMe.  On  further  fractionating  this  portion 

and  determining  the  methoxy-groups  in  the  different  fractions,  vary¬ 
ing  numbers  were  obtained.  When  oxidised  with  aqueous  perman¬ 
ganate,  the  oil  yields  as  principal  product  an  acid  identical  with 
Roser's  methylenemethylgallic  acid  (Abstr.,  1890,  528)  and  with 
Semmler’s  myristicinic  acid  «( Abstr.,  1892,  311).  Apiolic  acid,  tri- 
methylgallic  or  methylsyringic  acid,  and  a  new  tetramethylapionol- 
carboxylic  acid ,  C11H1406,  are  also  formed.  The  latter  acid,  which 
separates  from  light  petroleum  in  stellate  groups  of  large,  white, 
acicular  crystals  melting  at  87°,  is  readily  soluble  in  benzene,  acetone, 
ethyl  acetate,  methyl  or  ethyl  alcohol,  or  boiling  water.  Its  silver 
and  barium  (with  2H20)  salts  are  described.  On  heating  with  soda 
lime,  the  acid  loses  carbon  dioxide,  tetramethylapional  being  formed. 

On  brominating  the  original  oil  in  acetic  acid  solution,  an  oily 
product  and  two  isomeric  firowio-derivatives  of  the  composition 


ORGANIC  CHEMISTRY. 


401 


CnH10O8Br4,  probably  CH2<^>C6Br2(OMe)-CHBr-CHMeBr,  are 

obtained.  The  first  of  these  crystallises  from  alcohol  in  slender, 
silky  needles  melting  at  131 — 134°,  and  is  soluble  in  ethyl  acetate  ; 
the  iso-compound  separates  from  alcohol  in  large,  colourless  crystals 
melting  at  162°.  T.  H.  P. 

Constituents  of  West  Indian  Sandalwood  Oil.  By  Hugo 
von  Soden  ( Chem .  Centr .,  1900,  i,  858  ;  from  Pharm.  Zeit.f  45,  229. 
Compare  Abstr.,  1899,  i,  924). — By  hydrolysing  West  Indian  sandal¬ 
wood  oil  from  Amyris  balsamifera  with  alcoholic  potash,  and  frac¬ 
tionally  distilling  in  a  vacuum,  a  sesquiterpene  alcohol,  amyrol , 
Oi5H25*OH,  is  obtained ;  it  is  an  almost  colourless  liquid,  of  about  the 
consistency  of  Venetian  turpentine,  has  a  faint  aromatic  odour  and  a 
bitter  taste,  boils  at  299 — 301°  under  748  mm.  and  at  151 — 152°  under 
11  mm.  pressure,  dissolves  in  3 — 3J  parts  of  7G  per  cent,  alcohol,  and 
has  a  sp.  gr.  0*980 — 0*982  at  15°,  and  a  rotatory  power  of  about  +  27° 
(100  mm.  tube).  When  heated  with  phthalic  anhydride  at  110°,  it 
does  not  form  an  ester,  but  partially  decomposes,  losing  water,  and 
yielding  a  sesquiterpene.  According  to  Duliere  (J.  Pharm .,  1898, 
[vi],  7,  553),  West  Indian  sandalwood  oil  contains  42  per  cent,  of 
alcoholic  constituents  reckoned  as  santalol,  but  this  result  is  low,  for 
by  the  action  of  acetic  anhydride  only  about  65  per  cent,  of  the 
alcohol  is  converted  into  acetate,  the  rest  forming  a  sesquiterpene. 
Amyrol,  like  santalol,  may  really  consist  of  two  similar  alcohols  of 
different  rotatory  power. 

The  oil  also  contains  considerable  quantities  of  sesquiterpenes, 
together  with  small  quantities  of  substances  which  have  strong  odours. 
The  former  may  be  separated  from  the  alcohols  of  higher  boiling  point 
by  distilling  the  hydrolysed  oil  in  a  vacuum.  E.  W.  W. 

Santalenes  and  Santalols.  By  M.  Guerbet  ( Compt.rend .,  1900, 
130,  1324 — 1327.  Compare  this  vol.,  i,  242). — When  heated  in  sealed 
tubes  with  glacial  acetic  acid  at  180 — 190°,  a-  and  /2-santalenes  com¬ 
bine  very  slowly  to  form  the  acetates  of  santalene,  C15H24,C2H402.  The 
acetate  of  a-santalene  boils  at  164 — 165°,  and  the  /2-compound  at 
167—168°,  the  pressure  in  each  case  being  14  mm. 

The  hydrochlm'ides ,  C15H24,2HC1,  are  prepared  by  passing  hydrogen 
chloride  into  a  dry  ethereal  solution  of  the  santalene ;  they  are  decom¬ 
posed  on  distillation,  even  in  a  vacuum.  The  specific  rotation  of  the 
a-compound  is  +  6°,  whilst  that  of  the  /2-compound  is  +  8°. 

a-Santalene  only  yields  one  nitrosochloride  when  treated  with 
nitrosyl  chloride  ;  this  derivative  crystallises  from  benzene  in  short 
prisms,  and  melts  and  decomposes  at  122°.  a -Santalene  nitrolepiper - 
idine ,  obtained  by  treating  the  nitrosochloride  with  a  solution  of 
piperidine  in  benzene,  is  readily  soluble  in  alcohol,  and  crystallises  in 
needles  melting  at  108 — 109°. 

Two  nitrosochlorides  are  produced  from  /2-santalene ;  these  are 
separated  from  each  other  by  fractional  crystallisation  from  alcohol ; 
the  less  soluble  melts  at  152°,  and  the  other,  which  forms  the  main 
product  of  the  reaction,  melts  at  106°  *  the  corresponding  nitroleamines 
melt  at  101°  and  104 — 105°  respectively. 
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The  yield  of  nitrosoehloride  is  greatly  increased  by  operating  in 
solutions  of  light  petroleum  cooled  with  ice  and  salt,  the  amount 
obtained  being  about  50  per  cent,  of  the  theoretical.  Wallaces 
method  of  preparation  gives  very  poor  results  in  the  case  of  the 
santalenes. 

a -Santalol,  C15H260,  is  a  colourless,  oily  liquid  with  a  faint  odour, 
boiling  at  162 — 163°  under  13  mm.  and  at  300 — 301°  under  normal 
pressure ;  it  has  a  sp.  gr.  0*9854  at  0°  and  [a]D  -  1*2°. 

fi-Santalol  resembles  its  isomeride,  and  boils  at  170 — 171°  under 
14  mm.  and  at  309 — 310°  under  normal  pressure  ;  it  has  a  sp.  gr.  0'9868 
at  0°  and  [a]D  -  56°. 

The  acetates ,  C15H25*OAe,  are  colourless,  oily  liquids ;  the  a-com- 
pound  boils  at  308 — 310°,  and  the  /^compound  at  316 — 317°. 

Determinations  of  the  velocities  and  limits  of  esterification  indicate 
that  the  santalols  are  primary  alcohols,  these  constants  being  respec¬ 
tively  41*7  and  68*5  for  the  a-compound  and  43*6  and  69  for  the 
/2-isomeride.  It  follows  that  the  hydroxyl  group  of  these  alcohols  is 
not  attached  to  a  carbon  atom  of  the  ring. 

The  santalols,  when  treated  with  dehydrating  agents,  such  as 
potassium  hydrogen  sulphate  or  phosphoric  oxide,  are  converted 
into  two  isomeric  hydrocarbons,  for  which  the  name  iso santalene  is 
proposed.  These  substances  are  colourless  liquids,  having  an  odour 
of  turpentine  ;  the  a-derivative  boils  at  255 — 256°,  and  has  [a]D  +  0*2° ; 
the  /3-isomeride  boils  at  259 — 260°,  and  has  [a]D  +6*1°. 

G.  T.  M. 


Oil  of  Savin  (Oleum  Sabinae).  II.  By  Emil  Fromm  [in  part 
with  W.  Lischke]  (Ber,  1900,  33, 1191 — 1211  ;  Abstr.,  1898,  i,  674). — 
A  large  quantity  of  the  oil  was  hydrolysed  by  boiling  it  with  just  the 
necessary  quantity  of  potassium  hydroxide  and  enough  alcohol  to  bring 
every  thing  into  solution ;  the  product  was  steam  distilled.  The  residual 
liquid  contained  chiefly  a  little  acetic  acid,  but  also  small  quantities 
of  an  acid ,  ?  C18H340(C02H)2,  boiling  at  255°,  of  which  the  magnesium 
salt  was  analysed,  and  of  another  acidt  1  CnH1302(C02H)3,  which 
boils  at  about  260°  and  melts  at  181°. 

The  oil  which  distilled  over  with  the  steam  was  fractionated ;  the 
portion  boiling  below  165°,  equal  to  about  25  per  cent,  of  the  oil,  con¬ 
sisted  mainly  of  a  terpene,  C10H16,  boiling  at  158°;  this  has  not  yet 
been  identified. 


The  portion  boiling  above  165°  contains  sabinol, 

CHMe2*CH-CH-(pH-OH 

riTT  nrr  n  •  htt  5 


ch2*ch-c:ch2 


^  x  ,.  ,  r .  CHMe2*CH~CH*C02H 

which  yields  a-tanacetogendicar  boxy  lie  acid,  4  i  1  ^ 


ch2-ch-co2h, 


on  oxidation.  When  this  acid  is  heated,  it  loses  carbon  dioxide  and 


forms  an  acid  and  a  lactone,  recognised  as  *y8-isooctenic  acid, 
CHMe2*CH:CH-CH2-CH2-C02H,  and  tsooctolactone, 

CHMe2-  CH2-  CH<CH2qCH2>CO. 


respectively,  because  the  lactone  yields  a  /2-hydroxyisovalerate  when  it 
is  oxidised  with  permanganate  in  cold  alkaline  solution ;  the  acid 
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yields  succinic  acid,  in  addition  to  volatile  acids  and  a  little  oxalic 
acid,  when  it  is  oxidised  with  permanganate  in  the  cold.  When 
sabinol  is  heated  with  10  per  cent,  alcoholic  hydrochloric  acid  for  a 
little  while,  £>-cymene  is  formed  as  the  chief  product.  These  reactions 
lead  to  the  adoption  of  the  formulae  given  above.  C.  F.  B. 

Indigo  Fermentation.  By  Martinus  Beijerinck  (Proc.  K.  Akad . 
Wetensch.  Amsterdam ,  1900,2,  495 — 512.  Compare  this  vol.,  i,  230). — 
The  expression  4 1  indigo  fermentation"  includes  two  distinct  processes, 
one  a  katabolic  change  brought  about  by  the  direct  action  of  living 
protoplasm,  the  other  a  decomposition  induced  by  enzymes  ;  in  either 
case,  this  action  can  only  take  place  in  indigo  plants ;  there  can  be  no 
fermentation  in  woad  ( Isatis  tinctoria ),  a  plant  which  contains  free 
indoxyl,  but  no  indigo  yielding  glucoside. 

The  preparation  of  indican  and  indigo  enzyme  from  Polygonum 
tinctorium  and  Indigofera  leptostachya  is  described  in  detail.  These 
substances  accumulate  more  particularly  in  the  leaves,  and  to  a  less 
extent  in  the  flowers ;  they  are,  however,  absent  from  the  roots,  stems, 
and  reproductive  cells.  Microchemical  examination  of  the  leaves  of 
Phajus  grandiflorus  showed  that  the  indican  is  present  in  the  protoplasm, 
but  not  in  the  sap  nuclei  and  cell-walls ;  the  chlorophyll  granules 
contain  indigo  enzyme,  but  no  glucoside.  Indigo  enzymes  are  very 
seldom  found  elsewhere  than  in  the  indigo  plants,  but  indican  is  decom¬ 
posed  by  emulsin  from  almonds ;  glucase  from  maize,  although  re¬ 
sembling  this  enzyme  in  its  action  on  amygdalin,  does  not  hydrolyse 
indican.  It  is  found  that  the  indigo  enzymes  from  Indigofera ,  emulsin, 
Phajus ,  Saccharomyces  sphcericus ,  and  Polygonum  are  specifically 
different,  having  respectively  the  following  temperature  optima,  61°, 
55°,  53°,  44°,  and  42°. 

In  Indigofera,  the  fermentation  is  entirely  due  to  enzymes ;  in  Poly¬ 
gonum  and  Phajus  the  action  is  partly  katabolic. 

When  indican  is  hydrolysed  by  bacteria,  the  action  is  katabolic, 
hence  the  dead  organisms  have  no  action  on  the  glucoside. 

a.  t.  m. 

Indican  and  its  Enzyme.  By  J.  J.  Hazewinkel  (Proc.  K.  Akad . 
Wetensch.  Amsterdam,  1900,2,512 — 520.  Compare  precedingabstract). — ■ 
When  the  leaves  of  Indigofera  leptostachya  are  extracted  with  boiling 
water  or  dilute  solutions  of  calcium  hydroxide  or  mercuric  chloride,  a 
solution  is  obtained  which  contains  an  indigo  yielding  glucoside.  The 
production  of  indigotin  may  be  brought  about  by  the  action  of  (1) 
oxidising  agents  in  acid  solutions,  (2)  enzymes  derived  from  the  indigo 
plant  or  other  sources,  (3)  bacteria.  The  enzyme  from  Indigofera  was 
obtained  by  extracting  the  leaves  with  concentrated  alcohol,  drying  the 
residue  at  the  ordinary  temperature,  and  employing  it  in  the  form  of 
powder ;  the  active  principle  contained  in  the  preparation  is  somewhat 
soluble  in  water,  but  more  so  in  10  per  cent,  brine  solution. 

The  glucoside  contained  in  the  aqueous  extract  was  not  isolated,  but 
it  appears  to  have  some  properties  in  common  with  indican.  Indoxyl 
is  formed  as  an  intermediate  product  in  the  formation  of  indigo,  con¬ 
firmatory  proof  of  its  presence  being  obtained  by  the  production  of 
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the  indogenides  of  isatin,  benzaldehyde,  and  pyruvic  acid.  The  presence 
of  indoxyl  in  the  products  of  hydrolysis  accounts  for  the  large  amount 
of  indigo-red  which  is  formed  in  some  processe.s  of  indigo  manufacture. 

G.  T.  M. 

Indican.  By  Sebastiaan  Hoogewerff  and  H.  ter  Meulen 
( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1900,2,  520 — 525.  Compare  pre¬ 
ceding  abstracts). — Indican  may  be  obtained  from  indigo  leaves  in 
colourless,  spear-shaped  crystals  by  treating  an  aqueous  decoction  with 
barium  hydroxide,  filtering  off  impurities,  removing  excess  of  the  base 
with  carbon  dioxide,  evaporating  the  filtrate  to  dryness,  extracting 
the  crude  residue  with  methyl  alcohol,  adding  ether  to  the  extract  to 
precipitate  the  last  traces  of  foreign  substances,  distilling  off  these 
solvents,  dissolving  the  final  residue  in  water,  and  allowing  the  solution 
to  deposit  the  glucoside.  It  crystallises  with  3H20,  melts  at  51°,  and 
passes  into  a  gummy  mass  at  100°.  When  dried  in  a  vacuum  over 
sulphuric  acid,  indican  loses  its  water  of  crystallisation,  and  then  melts 
at  100 — 102°.  Ultimate  analysis  and  cryoscopic  molecular  weight  deter¬ 
minations  point  to  the  formula  C14Hl7N06,  thus  confirming  Marchlewski 
and  Radcliffe’s  hypothesis  (Abstr.,  1899,  i,  387).  The  glucoside  is 
moderately  soluble  in  water,  acetone,  or  the  alcohols,  and  has  a  bitter 
taste  ;  a  2  per  cent,  solution  in  a  20  cm.  tube  at  15°  gives  a  rotation 
of  —  2°  ;  after  hydrolysis  and  the  formation  of  indigotin,  the  liquid 
becomes  dextrorotatory.  When  air  is  passed  through  a  solution  of 
indican  in  dilute  hydrochloric  acid  containing  a  little  ferric  chloride, 
91  per  cent,  of  the  glucoside  is  converted  into  indigotin,  according  to 
the  following  equation,  2C14Hl7NOe  +  02  =  C18H10N2O2  +  2C6Hl2O6,  a 
certain  amount  of  indigo-red  being  simultaneously  produced. 

The  indican  from  Indigofer  a  leptostachya  appeared  to  be  identical 
with  that  from  Polygonum  tinctorium .  G.  T.  M. 

Chemistry  of  Chlorophyll :  Phyllorubin.  By  Leo  March¬ 
lewski  {J.  pr.  Chem.,  1900,  [ii],  61,  289 — 292). — When  phyllocyanin 
(Abstr.,  1894,  i,  341)  is  heated  with  alcoholic  potash  until  the  alcohol 
is  nearly  all  evaporated,  a  viscous,  green  mass  is  obtained  ;  this  is 
dissolved  in  water,  acidified  and  extracted  with  ether,  when  the 
ethereal  solution  yields  an  amorphous  substance,  phyllm'ubin,  which 
shows  a  spectrum  different  from  that  given  by  phylloporphyrin  (Abstr., 
1895,  i,  297)  or  phyllotaonin  (Abstr.,  1896,  i,  181).  R.  H.  P. 

Action  of  Potassium  Permanganate  on  Bases.  By  Richard 
Willstatter  ( Ber 1900,  33,  1167 — 1170). — Whilst  potassium  per¬ 
manganate  oxidises  tropine  in  alkaline  solution  to  tropigenin, 

(C7H120)NMe  —  (C7H120)NH, 

in  acid  solution,  the  basic  group  is  protected  and  the  *CH(OH)*  group 
is  attacked  with  formation  of  tropinone, 

(C7H13N)CH*OH  —  (C7H13N)CO. 

Lead  dioxide  in  sulphuric  acid  behaves  similarly.  T.  M.  L. 

Reduction  of  Tropinone  to  Tropine  and  Tropane.  By  Richard 
Willstatter  and  Fritz  Iglauer  {Ber.,  1900,  33,  1170 — 1176).' — 
Tropine  and  i^-tropine  can  be  readily  separated  by  means  of  their 


ORGANIC  CHEMISTRY. 


405 


picrates.  Tropine  picrate  crystallises  in  long  trapezoid  forms  or 
striated,  six-sided  tablets,  darkens  at  270°,  and  decomposes  at  275° 
without  melting  ;  0'462  part  dissolves  in  100  parts  of  water  at  16°  ; 
ip  tropine  picrate  crystallises  in  long,  pointed  needles,  begins  to  decom¬ 
pose  at  245°,  and  melts  at  258 — 259°  ;  l-484  parts  dissolve  in  100  parts 
of  water  at  14°. 

By  reducing  tropinone  with  zinc  dust  and  hydriodic  acid  at  0°,  it  is 
converted  into  a  mixture  of  tropine  and  (//-tropine,  together  with  a 
smaller  amount  of  tropane  ;  the  conversion  of  the  i^-tropine,  stable 
towards  alkali,  into  the  labile  tropine  can  thus  be  readily  effected  by 
oxidising  to  tropinone  and  then  reducing.  If  the  reduction  is  carried 
out  at  50°,  the  yield  of  tropane  is  doubled.  T.  M.  L. 


Synthesis  of  Hygric  Acid.  By  II [chard  Willstatter  ( Ber ., 
1900,  33,  1160 — 1166). — Ethyl  bromopropylmalonate , 

CH2Br-CH2-CH2-  CH(C02Et)2, 

prepared  by  the  action  of  trimethylene  bromide  on  ethyl  sodiomalonate, 
boils  at  158 — 160°  under  14  mm.  pressure. 

By  the  action  of  bromine,  it  is  converted  into  ethyl  aftdibromopropyl- 
malonate ,  CHgBr'CH^CH^  CBr(C02Et)2  ;  this  boils  at  177°  under 
11  mm.  pressure,  and,  when  treated  with  ammonia,  gives  an  amide , 

.ch2*nh 

CH2\q^j  *C(CO  *KH  )  5  wbi°b  crystallises  in  rhombic  tablets,  melts 

at  163°,  and  is  hydrolysed  by  hydrochloric  acid  or  baryta  to  2-pyrrol- 
idinecarboxylic  acid  which  melts  at  198°,  gives  an  ethyl  ester  which 
boils  at  75 — 76°  under  11  mm.  pressure,  and  closely  resembles  hygric 
acid.  The  chief  product  of  the  action  of  methylamine  is  a  methylamide , 


CO-NHMe 


probably  CH2^N]yx2e-cd^  which  crystallises  in  mono¬ 

clinic  prisms,  melts  at  124°,  and  when  hydrolysed  with  baryta  loses 
only  1  mol.  of  methylamine,  giving  rise  to  a  substance  which  is  re¬ 
garded  as  the  lactam  of  aS-dimethyldiaminovaleric  acid,  a  methylamino- 

methyl-2-piperidone,  CH2<\^^2e^^^^>CH*NHMe.  The  pyrrolidine 

compound  is  only  produced  in  small  quantities  by  the  action  of  methyl¬ 
amine,  but  was  isolated  in  the  form  of  ethyl  1  -methylpyrrolidine-2  :  2-di- 
7  7  CH2-NMe. 

carboxylate ,  — QH  which  boils  at  133 — 135°  under 

16  mm.  pressure  :  from  the  product  of  hvdrolysis,  there  was  also 

CH2-NMe 

isolated  l -methylpyrrolidine-2- carboxylic  acid ,  ^CH*C02H, 

which  was  found  to  be  identical  with  Liebermann  and  Cybulski’s 
hygric  acid  (Abstr.,  1895,  i,  310),  the  constitution  of  which  is  thus 
finally  established.  T.  M.  L. 


Action  of  Phenylcarbimide  and  Aniline  on  y-Ketonic  Acids. 
—By  Timothee  Klobb  ( Compt .  rend.,  1900,  130,  1254 — 1256.  Compare 
Abstr.,  1899,  i,  510). — When  tolylbutanonoic  acid, 

C6H4Me*C0,C£f2*CTI2*C02If, 

is  heated  at  200°  with  phenylcarbimide,  the  compound  C34H30N2O2,  a 
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polymeride  of  the  pyrrolone  C7H15NO,  is  produced,  together  with  a 
small  amount  of  the  anilide  of  the  acid.  The  former  substance  crys¬ 
tallises  in  golden-yellow  needles  melting  at  204°,  and  the  latter  in 
nacreous  leaflets  melting  at  147°. 

.CPh-0 

Triphenylbutenolide  (triphenylerotonolactone),  CH^^p^ 

obtained  by  heating  triphenylbutanonoic  acid,  C0Ph'CH2*CPh2*C02H, 
with  the  same  reagent  at  100°,  is  identical  with  the  substance  obtained 
by  Japp  and  Klingemann  (Trans.,  1890,  57,  678). 

.CPh-NPh 

Tetraphenylpyrrolone ,  CH^^p^  ,  prepared  by  heating  tri- 

phenylbutanonoic  acid  with  aniline  in  sealed  tubes  at  180 — 200°, 
crystallises  from  benzene  in  monoclinic  prisms  containing  1  mol.  of  the 
solvent,  and  melting  at  115°.  The  compound  is  dimorphous,  for  it 
crystallises  from  alcohol  both  in  hexagonal  and  monoclinic  prisms,  the 
former  melting  at  123 — 124°,  the  latter  at  133 — 134°  (compare  Tutton, 
Trans.,  1890,  57,  714). 

1  ^co-o 

The  y-lactone,  COPh'CHg'CH^^p-.^p^,  of  diphenacylacetic  acid, 

CH(CH2'C0Ph)2*C02H,  produced  from  this  substance  with  phenyl- 
carbimide,  melts  at  162°;  when  heated  with  carbanilide,  it  is  decom¬ 
posed  without  yielding  either  an  anilide  or  a  pyrrolone.  The  latter, 

.CO*  NPh 

1  : 2-diphenyl-4:-phenacylpyri'olone,  COPh*CH2*CH<^jj.^pk,  is  ob¬ 
tained  by  the  direct  action  of  aniline  on  the  acid  ;  it  melts  at  1 40°. 
A  polymeride ,  G48H3804N2,  of  this  pyrrolone  is  sometimes  obtained  in 
this  condensation  ;  it  is  a  well-defined,  red  substance,  which,  when 
crystallised  from  alcohol,  undergoes  a  partial  transformation  into  a 
colourless  derivative  melting  at  280°  and  having  an  acid  reaction. 

G.  T.  M. 


Addition  of  Formaldehyde  to  2 : 4-Lutidine.  Decomposition 
of  2 : 4-Lupetidine  into  its  Optical  Isomerides.  By  Otto  Engels 
(Z?en,  1900,  33,  1087 — 1090). — When  2  :  4-lutidine  is  heated  with  40 
per  cent,  formaldehyde  solution  at  135 — 140°,  2  :  4^-lutidylalkine 

[2-hydroxyethyl-4:-methylpyridine]f  J^.^^C*CH2’CH2*OH,  is 

formed.  This  boils  at  130 — 132°  under  16  mm.  pressure;  its platini- 
chloride  and  aurichlwt'ide  were  analysed. 

Inactive  2  : 4-lupetidine,  obtained  by  reducing  2  : 4-lutidine  with 
sodium  and  absolute  alcohol,  was  mixed  with  the  equivalent  amount 
of  ct-tartaric  acid  in  aqueous  solution,  and  the  solution  concentrated  ; 
crystals  melting  at  49 — 50°  separated,  and  from  these  the  d-lupetidine 
was  obtained,  with  a  specific  rotation  [a]D  +  23*17°.  By  regenerating  the 
base  from  the  mother  liquor  and  treating  it  with  ^-tartaric  acid,  a  salt 
was  obtained  which  melted  at  49 — 50° ;  from  this,  the  Z-lupetidine  was 
isolated  with  a  specific  rotation  [a]D  —  21*0°.  C.  F.  B. 

Synthesis  of  Glutaric  and  Trimethylene  Derivatives.  By 
A.  Minozzi  ( Gazzettay  1900,  30,  i,  265 — 278.  Compare  Guareschi 
and  Grande,  this  vol.,  i,  111  ;  and  Pasquali,  Abstr.,  1898,  i,  272). — 
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3  :  b-Dicyano- 2  :  §-dioxyA-methylA-propylpiperidine  (aa-dicyano-/3/3- 

methylpropylglutarimide),  NH<^QQ^^|^^^>CMePra,  obtained  as 

its  ammonium  derivative  by  the  action  of  methyl  propyl  ketone  on 
ethyl  cyanoacetate  in  presence  of  alcoholic  ammonia,  separates  from 
acetic  acid  in  fine,  large,  transparent  laminae  melting  at  201 — 202°  ; 
it  gives  a  yellow  coloration  with  potassium  nitrite  and  sulphuric  acid, 
and  is  soluble  in  alcohol  or  ether,  or  in  boiling  water,  to  which  it  gives 
an  acid  reaction.  Its  ammonium  salt,  CuH1602N4,  is  a  white,  crystal¬ 
line  compound  soluble  in  water ;  it  loses  ammonia  even  at  the  ordinary 
temperature,  and  melts  and  decomposes  at  192 — 193°;  the  aqueous 
solution  loses  hydrogen  cyanide  and  propane  slowly  on  standing,  more 
quickly  on  heating,  with  the  formation  of  the  ammonium  derivative  of 
methyl  dicyan  oglu  tarimide,  crystallising  in  beautiful  needles,  which  on 
heating  lose  ammonia,  and  do  not  melt  at  310°.  The  silver  salt, 
is  a  white,  flocculent  precipitate.  The  chromo-deriva¬ 
tive,  OjjHjjOQNgBrg,  is  a  white  compound  soluble  in  boiling  water, 
alcohol,  or  50  per  cent,  acetic  acid  ;  on  heating,  it  loses  bromine  and 
melts  and  decomposes  at  170 — 173°. 

3 :  b-DicyanoA-methylA-propyltrimethylenedicarbonimide , 

XO-C(CN). 

NH<CO-i(CN)>CM*P'*’ 

obtained  on  heating  the  dibromo-derivative  with  50  per  cent,  acetic 
acid,  crystallises  from  acetic  acid  in  thin,  white  plates,  or  from  water 
in  hard,  colourless  needles,  begins  to  decompose  at  175°,  melts  at  183°, 
gives  an  acid  aqueous  solution,  yields  no  coloration  with  potassium 
nitrite  and  sulphuric  acid,  but  forms  soluble  salts  with  the  alkali  and 
alkaline  earth  metals,  and  with  mercuric  chloride  and  lead  acetate 
gives  white,  flocculent  precipitates  insoluble  in  boiling  water.  Its 
silver  salt,  C11H10O2N3Ag,  is  a  white,  flocculent  precipitate  which  is 
turned  brown  by  light,  and  decomposes  in  boiling  water.  On  hydro¬ 
lysing  the  imide  with  aqueous  sodium  hydroxide,  ammonia  is  evolved, 
and  the  sodium  salt  of  \-methyU\-propyltrimethylene-2  : S-dicyanodicarb- 

.C(CN)-C02H 

oxylic  acid ,  CMePra<C^Q^tQQ  ,  formed  ;  the  acid  separates  from 

alcohol  in  a  crystalline  mass  melting  at  116 — 119°;  its  silver  salt, 
CnHio04N2Ag2,  forms  a  white,  gelatinous  mass  readily  decomposable 
by  the  action  of  light  or  heat. 

The  action  in  the  cold  of  methyl  isopropyl  ketone  (1  mol.)  on  ethyl 
cyanoacetate  (2  mols.)  in  presence  of  alcoholic  ammonia  (3  mols.)  gives 
rise  to  cyanoacetamide,  but  if  aqueous  ammonia  is  employed,  or  if  the 
above  mixture  is  heated  at  85 — 90°  in  a  reflux  apparatus,  3  :  b-dicyano- 
2  :  §-dioxy-^'Vriethyl-i.-\$>opropylpiperidine  (aa-dicyano-/?/?-methyUsopro- 

pylglutarimide),  NH<^QQ#^^|Q^^>CMePr^,  is  obtained  \  it  separ¬ 
ates  from  dilute  hydrochloric  acid  in  flocculent  aggregates  of  minute, 
white  needles,  or  from  alcohol  in  large,  colourless,  transparent  plates 
melting  at  232 — 234°,  and  is  soluble  in  glacial  acetic  acid,  and  to  a 
slight  extent  in  water,  forming  an  acid  solution.  Its  ammonium  salt 
is  unstable,  the  aqueous  solution  decomposing  with  the  formation  of 
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the  ammonium  salt  of  methyldicyanoglutarimide  and  evolution  of 
propane.  The  silver  salt,  CnH1202N3Ag,  forms  a  white,  flocculent 
precipitate.  The  dibromo-derivsitive,  C11Hn02N3Br9,  separates  from 
water  in  flocculent  masses  of  small,  white  needles  melting  and  decom¬ 
posing  at  163 — 165°;  it  dissolves  in  alcohol,  ether,  or  acetic  acid. 
3  :  5-DicyanoA-methyl  idxop'opyltrimethylenedicarbonimide ,  C11H1102N3, 
which  is  obtained  on  heating  the  bromo-derivative  with  dilute  acetic 
acid,  separates  in  brilliant,  colourless  prisms  melting  and  decomposing 
at  about  240°  ;  it  dissolves  slightly  in  water,  giving  an  acid  solution 
which  gives  no  coloration  with  potassium  nitrite  and  sulphuric  acid, 
and  does  not  yield  any  gas  when  neutralised  with  ammonia.  Its 
silver  salt,  CnHI0O2N3Ag,  is  a  white,  flocculent  precipitate  which  is 
moderately  soluble  in  water  and  is  decomposed  by  the  action  of  light 
or  heat.  T.  H.  P. 


2-Methylketole.  By  R.  von  Walther  and  J.  Clemen  (J.  pr.  Ghent 
1900,  [ii],  61,  249 — 289). — 2-Methylketole  condenses  with  aldehydes  to 


form  well-characterised  compounds  of  the  type  CHR 


Meihylene-bis-2-mtihylketole  is  a  white,  microcrystalline  powder  which 
melts  at  230 — 231°;  p- metlwxybenzylidene-bis-2-methylketole  is  a  faint 
reddish,  microcrystalline  powder  which  melts  at  206°  ;  o -hydroxybenzyl- 
idene-bis-2-methylketole  is  a  white,  crystalline  powder  which  melts  at 
224° ;  isopropylbenzylidene-bis-2-methylketole  is  a  white,  microcrystalline 
powder  which  melts  at  220°  and  turns  red  on  exposure  to  light ; 
p- nitrobenzylidene-bis-2-methylketole  is  a  yellowish-red,  microcrystalline 
powder  which  melts  at  236°;  and  o-nitrobenzylidene-bis-2-methylketole 
is  a  yellowish,  mieroerystalline  powder  which  melts  at  229°. 

Ethyl  acetoacetate  condenses  with  2-methylketole  to  form  the  com¬ 


pound ,  C02Et*CH2*CMe^C<\Q^  ,  which  is  a  paleyellow,  amor¬ 

phous  powder  melting  at  158°.  Phenylcarbimide  and  2-methylketole  con¬ 
dense  to  form  the  compound ,  CH^p^^^>N*CO*NHPh,  which  forms 

4 

silvery  leaflets  melting  at  170°.  Mononitro-2-methylketole ,  best  prepared 
by  the  action  of  a  mixture  of  100  percent,  nitric  acid  and  concentrated 
sulphuric  acid  on  2-methylketole,  forms  compact,  yellow  prisms  which 
melt  at  170°;  it  condenses  with  formaldehyde  to  methylene-bis-nitro-2- 
methylketole ,  which  is  a  yellow,  microcrystalline  powder  melting  at  131°, 
and  with  benzaldehyde  to  benzylidene-bis-nitrO‘2-methylketole>  which  is  a 
yellow,  microcrystalline  powder  melting  at  291°. 

When  heated  with  nitric  acid  of  sp.  gr.  1’38,  2-methylketole  yields 
dinilro-2-methylketole ,  which  forms  brownish-yellow,  lustrous,  micro¬ 
crystalline  powder  melting  at  268°,  and  a  brown,  amorphous  substance 
melting  at  277 — 278°.  Nitro-2-methylketole  is  only  attacked  with  great 
difficulty  by  reducing  agents  ;  treatment  with  tin  and  hydrochloric  acid 
for  3  hours  gives  a  small  yield  of  amino-2-methylketole •  this  is  precipitated 
from  benzene  by  light  petroleum  in  the  form  of  a  colourless,  light, 
voluminous  substance,  which  melts  at  137°  and  yields  an  amorphous 
acetyl  derivative  melting  at  188°.  2 -Methylketolephenylcarbamide  and 
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2 -methylketolephenylthiocarbamide  are  white,  amorphous  powders  which 
melt  respectively  at  194°  and  162°.  R.  H.  P. 

2-Methylpyridine-6-carboxylic  Acid.  By  Albert  IAdenburg 
and  K.  Scholtze  ( Ber .,  1900,  33,  1081). — 2 -Me.thylpyridme-§  carboxylic 
acid .  C7H702R",  is  prepared  by  oxidising  2:  6-lutidine  with  three  times 
its  weight  of  potassium  permanganate  in  3  per  cent,  solution  at 
50—60°,  and  is  isolated  by  means  of  its  copper  salt.  It  crystallises 
in  colourless,  lustrous  needles,  and  is  readily  soluble  even  in  cold 
water.  The  air-dried  substance  contains  1H20  and  melts  at  95°.  The 
copper  salt,  (C7H6N02)2Cu,H20,  forms  bright  blue,  well- formed  crystals, 
is  sparingly  soluble  in  hot  water,  and  decomposes  at  252 — -253°. 

A.  L. 

Pyridinecarboxylic  Acids.  By  Adolf  Pinner  {Ber,,  1900,33, 
1225 — 1230). — The  author  has  examined  fractions  of  pyridine  bases 
of  different  boiling  points  obtained  from  coal  tar,  by  oxidising  them 
with  aqueous  potassium  permanganate  and  separating  the  mixed  carb¬ 
oxylic  acids  by  means  of  their  copper  salts,  according  to  Weidel’s 
method.  The  fraction  boiling  at  128 — 134°  consists  almost  entirely 
of  a-picoline,  and  can  be  used  as  a  source  of  a-picolinic  acid  ;  that 
boiling  at  137 — 142°  contains  only  a  small  quantity  of  a-picoline, 
with  larger,  almost  equal,  quantities  of  /3-  and  y-picoline,  along  with 
much  2  :  6-dimethylpyridine;  this  fraction  can  be  used  as  a  source  of 
nicotinic  and  isonicotinic  acids. 

The  hitherto  undescribed  2 -methylpyridine  Q -carboxylic  acid ,  obtained 
in  the  oxidation  of  the  fraction  boiling  at  135 — 142°,  is  characterised 
by  its  great  solubility  in  water  and  alcohol,  and  can  be  purified  by 
crystallisation  from  benzene  (see  following  abstract).  Pyridine-2 :  6- 
dicarboxylic  acid  yields  a  characteristic  potassium  salt, 

C7H404NK,aH504lSlJ3H20, 
which  forms  beautiful,  long,  slender  needles. 

The  esters  of  pyridinecarboxylic  acids  combine  readily  with  ethyl 
acetate  in  presence  of  sodium  ethoxide  to  form  crystalline  sodium  de¬ 
rivatives  of  the  type  C5N’H4*C(0Na)ICH*C02Et ;  ethyl  a -  and 
fi-pyridoylacetates ,  obtained  from  the  corresponding  sodium  derivatives, 
are  oils  which  decompose  on  distillation  under  reduced  pressure ; 
ethyl  y-pyridoylacetate ,  on  the  other  hand,  is  a  solid  which  can  readily 
be  purified.  These  compounds  will  be  dealt  with  in  a  subsequent 
communication.  W.  A.  D. 

2-Methylpyridine  6  carboxylic  Acid  By  Adolf  Pinner  and 
J.  Lewin  {Ber.,  1900,33,  1230 — 1231). — This  acid  (preceding  abstract) 
forms  long,  white,  lustrous  needles,  and  melts  at  84 — 85°;  the  hydro¬ 
chloride  forms  leaflets  melting  at  138°,  and  the  acid  sulphate , 
C7H702N,H2S04,  highly  lustrous,  hexagonal  prisms,  sparingly  soluble 
in  cold  alcohol.  The  barium  salt  forms  shining  leaflets  ;  the  copper 
salt,  with  2H20,  forms  beautiful,  bluish-green,  pointed  prisms,  whilst 
with  1H20  it  crystallises  in  blue  plates.  The  acid  on  oxidation  yields 
pyridine-2  :  6  dicarboxylic  acid,  W.  A.  D. 

Conversion  of  Diethyl  Lutidinedicarboxylate  into  Diamino- 
lutidine.  By  Ernst  Mohr  {Ber.,  1900,  33,  1 114— 1120).— The 
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dihydrazide,  C5NHMe2(CO  *NH*NH2)2,  obtained  by  warming  ethyl 
lutidinedicarboxylate  [  Me2 :  (C02Et)2  =  2:6:3:  5]  (Knoevenagel  and 
Klages,  Annalen ,  1894,  281,  94)  with  hydrazine  hydrate,  crystallises 
from  alcohol  in  thin,  colourless  prisms,  and  melts  with  slight  decom¬ 
position  at  228°;  from  water,  needles  with  1H20  are  obtained; 
th &  hydrochloride )  C9H1302N5,3HC1,H20,  melts  and  decomposes  at  251°. 
The  fi-propylidene  (acetone)  derivative,  C5NHMe2(CO  •NH*NICMe2)2, 
is  a  white  powder  which  melts  and  decomposes  at  298°;  the  analogous 
dibenzyhdene  derivative,  C23H2102N5,  crystallises  from  glacial  acetic 
acid,  and  does  not  melt  at  300°.  Lutidinedicarboxylodiazoimide , 

C5NHMe2^CO  ,  obtained  by  the  action  of  nitrous  acid  at  0° 

on  the  foregoing  hydrazide,  is  a  white  powder  which  explodes  at 
79 — 80°,  and,  when  heated  with  absolute  alcohol,  yields  *diurethyl- 
lutidine ,  C5NHMe2(NH>  C02Et)2 ;  this  forms  stout,  transparent 
prisms,  melts  at  157°,  and  on  being  heated  with  hydrochloric  acid  for 
5  hours  at  100 — 120°,  yields  diaminolutidine  dihydrochloride , 
C5NHMe2(NH2)2,2HCl,H20  [Me2:(NH2)2  =  2  :  6  : 3  :  5].  This,  salt  when 
heated  at  110°,  gives  rise  to  the  hydrochloride ,  C7HnN3,HCl,  which 
darkens  at  265°,  and  melts  and  decomposes  at  275 — 280°;  on  crystal¬ 
lising  the  dihydrochloride  from  boiling  water,  long,  slender,  felted 
needles  of  the  salty  C7H11N3,HC1,H20,  are  obtained,  which  blacken  at 
280°  and  melt  and  decompose  at  290°.  The  base ,  C5NHMe2(NH2)2, 
crystallises  from  benzene  in  feebly  yellow  prisms,  and  melts  at 
169—170°.  W.  A.  D. 

Solubilities  of  Osazones.  By  Carl  Neuberg  (Zeit.  Physiol. 
Chem.,  1900,  29,  274 — 280). — It  is  a  well-known  fact  that  it  is 
impossible  to  isolate  from  diabetic  urine  an  amount  of  phenyl- 
glucosazone  corresponding  with  the  amount  of  sugar  determined  by 
polarimetric  or  titrimetric  methods.  The  author  concludes  that  this 
is  due  to  the  fact  that  the  osazones  are  more  soluble  in  liquids  rich  in 
nitrogen  compounds  than  they  are  in  water.  This  has  been  proved  in 
the  case  of  the  amount  of  osazone  from  dextrose  and  from  laevulose. 
According  to  Maquenne  (Abstr.,  1891,  1142),  in  one  hour  at  100° 
under  fixed  conditions  1  gram  of  dextrose  yields  032,  and  the 
same  amount  of  laevulose  0*72,  gram  of  osazone  ;  the  author  finds 
that,  when  the  same  conditions  are  employed,  with  the  exception  that 
urine  is  used  instead  of  water  for  washing,  1  gram  of  dextrose 
yields  0*186  gram  of  osazone  and  1  gram  of  laevulose  0*432  gram  of 
osazone. 

Further  experiments  have  shown  that  ammonia,  amines,  ammonium 
compounds,  and  most  nitrogen  derivatives  increase  the  solubility  of 
osazones  in  water  or  in  alcohol. 

In  the  estimation  of  sugars  in  urine,  etc.,  it  is  therefore  advis¬ 
able  to  remove  as  far  as  possible  the  nitrogen  compounds  before 
precipitating  with  phenylhydrazine.  Amino-acids,  &c.,  can  usually  be 
removed  in  the  form  of  silver,  lead,  or  copper  salts,  and  carbamide  by 
the  careful  addition  of  alkali  nitrate  and  acetic  acid.  J.  J.  S. 

*  The  author  suggests  the  name  urethyl  for  the  radicle  *NH*C02Et. 
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Hydrazones  of  Dithiocarbonates.  By  Max  Busch  and  Edmund 
Lingenbrink  [and  in  part  H.  Holzmann]  (J.  pr.  Chem .,  1900,  [ii],  61, 
336 — 344.  Compare  this  vol.,  i,  66).  The  phenylhydrazone  of  methyl 
o-nitrobenzyl  dithiocarbonate  forms  large,  lustrous,  orange-coloured 
needles,  which  melt  at  60 — -61°.  The  diphenylhydrazone  of  dimethyl 
methylene  dithiodicarbonate ,  obtained  by  the  action  of  ethylene 
dibromide  on  methyl  phenyldithiocarbazinate,  forms  lustrous,  brittle 
needles  which  melt  at  113 — 114°.  The  corresponding  ^-tolyl- 
hydrazones  are  oils. 

Potassium  ^-bromophenyldithiocarbazinate  reacts  with  methyl 
iodide,  forming  methyl  \>-bromophenyldithiocarbazinate ,  which  crystal¬ 
lises  in  small  needles  melting  at  158 — 159°,  and  on  treatment  with 
methyl  iodide  yields  the  \>-bromophenylhydrazone  of  dimethyl  dithio¬ 
carbonate,  which  forms  compact,  brownish  crystals  melting  at  48 — 49°. 
The  \)-bromophenylhydrazone  of  ethylene  dithiocarbonate  forms  small, 
colourless  needles  melting  at  141°.  Methyl  hydrogen  benzoylplienyl- 
dithiocarbazinate  forms  lustrous,  small  needles,  which  turn  brown  at 
200°,  melt  and  froth  at  202° ;  on  treatment  with  methyl  iodide,  it 
yields  the  benzoylphenyViydrazone  of  dimethyl  dithiocarbonate ,  which 
crystallises  in  four-sided  columns  melting  at  110 — 111°.  Benzyl 
acetylpkenyldithiocarbazinate  crystallises  in  small,  yellow  needles 
melting  at  154°,  and  yields  an  oil  on  treatment  with  methyl  iodide. 

The  phenylhydrazone  of  ethylene  dithiocarbonate,  on  hydrolysis 
with  dilute  sulphuric  acid,  yields  ketomethylene  ethylene  disulphide 
(Husemann,  Annalen ,  1863,  120,  269),  which  softens  at  35°  and  melts 
at  39°  (not  31°).  R.  H.  P. 

Action  of  a-Acylated  Phenylhydrazines  on  the  Chlorine 
Derivatives  of  Quinones.  By  William  McPherson  and  Robert 
Fischer  (J.  Amer.  Chem.  Soc.y  1900,  22,  141 — 144). — a-Benzoylphenyl- 
hydrazinotrichloroquinone ,  C6C1302’ NH'NBzPh,  obtained  by  the  action 
of  a  benzoylphenylhydrazine  on  trichloroquinone,  crystallises  in  bright 
red,  rectangular  prisms,  is  readily  soluble  in  hot  benzene  or  alcohol, 
sparingly  so  in  light  petroleum,  and  melts  at  ISS’b0.  It  reacts  with 
phenylhydrazine,  but  decomposition  occurs  with  evolution  of  gas. 
By  the  action  of  concentrated  sulphuric  acid  or  alcoholic  potassium 
hydroxide,  the  benzoyl  group  is  eliminated,  and  a  crystalline  product 
obtained  which  is  soluble  in  sodium  hydroxide  and  melts  and  decom¬ 
poses  at  198°. 

a-Benzoylphenylhydrazino  trichloroquinone  is  also  produced  when 
a-benzoylphenylhydrazine  is  heated  with  tetrachloroquinone,  hydro¬ 
gen  chloride  being  evolved.  E.  G. 

New  Mercuric  Haloid  Derivatives  of  Antipyrine.  By  Jules 
Ville  and  Charles  Astre  ( Compt .  rend.,  1900,  130,  1256 — 1258. 
Compare  Abstr.,  1898,  i,  482). — The  compound , 

(CnHI2ON2)2,HgBr2,HBr, 

produced  by  adding  dilute  acetic  acid  to  an  aqueous  solution  of  mer¬ 
curic  and  potassium  bromides  and  antipyrine,  crystallises  in  lamellae 
and  rhombohedral  plates,  melts  at  115 — 116°,  and  is  slightly 
soluble  in  water,  alcohol,  or  chloroform.  Concentrated  sulphuric 
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acid,  alone  or  mixed  with  manganese  dioxide,  causes  an  evolution  of 
hydrogen  bromide,  but  bromine  is  not  liberated.  The  compound 
(C„H12ON2)  2,HgI2,HI,  obtained  in  a  precisely  similar  manner,  melts 
at  119 — 120°,  and  is  very  slightly  soluble  in  water,  dissolving  some¬ 
what  more  readily  in  alcohol  and  chloroform.  When  treated  with 
excess  of  water,  it  is  partly  decomposed  with  the  precipitation  of  red 
mercuric  iodide.  Concentrated  sulphuric  acid  causes  the  liberation  of 
iodine.  G.  T.  M. 

New  Synthesis  in  the  Quinazoline  Group.  By  Marston  T. 
Bogert  and  August  H.  Gotthelf  (J*.  Amer.  Ghem .  Soc .,  1900,  22, 
129 — 132). — By  the  action  of  acetonitrile  on  anthranilic  acid,  Mathews 
(Abstr.,  1899,  i,  57)  obtained  a  crystalline  product  melting  at  232°. 
The  authors  have  identified  this  substance  as  the  2-methyl-4~keto- 
dihydroquinazoline  first  described  by  Weddige  (Abstr.,  1885,  661,  and 
1887,  1044),  and  have  extended  the  reaction  to  the  preparation  of  the 
corresponding  2-ethyl-,  2-phenyl -,  2-benzyl -,  and  2-p-£ofo/£-derivatives. 
The  three  last  will  be  described  later.  E.  G. 

Reactions  in  which  Saffranines  are  formed.  By  D.  Hardin 
(Ber.f  1900,  33,  1212 — 1218). — A  dilute  neutral  aqueous  solution  of 
/j-diaminodiphenylamine  sulphate  (1  mol.)  and  the  hydrochloride  of  a 
monamine  (1  mol.)  was  heated  with  a  little  oxalic  acid  and  oxidised 
with  manganese  dioxide.  Under  these  circumstances  the  following 
amines  yielded  saffranines :  Aniline,  o-,  m and  ^-toluidines,  1:2:4- 
and  1:3:  4  xylidines,  2:4:  5-trimethylaniline,  2  :  3  :  4  :  5-  and 
2:3:4: 6-tetramethylanilines,  and  pentamethylaniline.  1:2:3-, 
1:4:3-,  1:3:2-,  and  1:3:  5-Xylidines,  2:4:6-,  3  :  4  :  5-,  2  :  3  :  4-  (?) 
and  2:3: 5-trimethylanilines,  and  2:3:5:  6-tetramethylaniline  do  not 
form  saffranines  under  the  same  conditions.  From  this  it  appears  that 
a  saffranine  is  formed  when  one  methyl  group  is  attached  to  the  benzene 
nucleus  of  the  amine,  whatever  the  position  of  the  group  relatively 
to  the  amino-group  ;  that  when  two  or  more  methyl  groups  are  present 
one  must  be  in  the  para-position  if  a  saffranine  is  to  be  formed,  and 
that  the  rest  must  be  in  pairs  occupying  para-positions  relatively  to 
each  other,  the  position  of  an  odd  one  left  over  being  indifferent. 

In  some  cases,  a  saffranine  is  formed  when  y>-phenylenediamine 
(1  mol.)  and  a  monamine  (2  mols.)  are  oxidised  together.  If  an 
indamine  is  formed  as  a  first  stage  in  the  production  of  the  saffranine, 
it  might  be  expected  that  the  para-position  in  the  amine  ought  not  to 
be  occupied,  as  in  the  opposite  case  the  formation  of  an  indamine  is 
impossible.  As  a  matter  of  fact,  it  was  found  that  m-toluidine  does 
form  a  saffranine  with  ^>phenylenediamine  and  1:2:  4  xylidine  does 
not.  1:3:2-  and  1:4:  3-Xylidines,  however,  yield  an  indamine,  but 
no  saffranine. 

Nitrosodimethylaniline  hydrochloride  forms  a  saffranine  when  it  is 
heated  with  a  monamine  (1  mol.  of  each)  in  alcoholic  solution ;  and 
it  might  be  thought  that  those  amines  which  do  not  form  a  saffranine 
with  jo-phenylenediamine  would  form  none  with  nitrosodimethylaniline. 
Although, however,y>toiuidine  does  not  form  a  saffranine,  it  is  found  that 
1:3:2-,  1:4:3-,  and  1:2:  3-xylidines  do  so.  Consequently  the  saffra- 
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nines  are  formed  in  this  case  without  the  intermediate  formation  of  an 
indamine,  and  it  is  necessary  for  their  formation  that  the  para-position 
should  not  be  occupied.  From  nitrosodimethylaniline  and  dimethyl- 
aniline  a  monacid  base  was  obtained  which  is  probably  Bj-4 -dimethyl- 
amino-J$2k-dimethylaminomethylphenazonium, 

NMe2-C6H3<^e“^>C,H3-NMe2 ; 

its  mercurichloride  was  analysed. 

Suggestions  are  made  as  to  the  course  of  the  reaction  in  which  a 
saff  ranine  is  formed  ;  for  these,  the  original  must  be  consulted. 

C.  F.  B. 


Action  of  Thiocyanoacetic  Acid  on  Phenylhydrazine.  By 
Carl  D.  Harries  and  Ernst  Klamt  ( Ber 1900,  33,  1152 — 1 1 60).—* 
Aniliminocarbaminothiogly  collie  acid ,  NHPh  •N!C(NH2)*S*CH2*  C09H, 
prepared  by  the  action  of  phenylhydrazine  on  thiocyanoacetic  acid 
(Claesson,  Abstr.,  1878,  37),  crystallises  from  boiling  alcohol  and 
melts  at  1 49° ;  the  substance  has  no  marked  basic  properties  and  a 
nitroso-derivative  could  not  be  prepared.  Methylaniliminocarbamino- 
thioglycollic  acid ,  NMePh*N!C(NH2)*S*CH2*  002H,  prepared  by  the 
action  of  as-phenylmethylhydrazine  on  thiocyanoacetic  acid,  melts  at 
146°  and  resembles  the  preceding  acid. 


Phenylaminopyridothiazinone, 


NH9,  prepared  by 

heating  aniliminocarbaminothioglycollic  acid  above  its  melting  point, 
or  by  heating  ethyl  thiocyanoacetate  (Heintz,  Annalen ,  1865,  136, 
223)  with  phenylhydrazine,  crystallises  from  alcohol  in  colourless 
prisms  and  melts  at  176°;  the  hydrochloride  crystallises  in  needles  and 
melts  at  190°;  the  violet  potassium  salt  crystallises  in  pearly  prisms, 
and  is  regarded  as  derived  from  a  hydroxy  lie  modification  of  the 
base. 


Phenyldiazopyridothiazinone, prepared  by 

the  action  of  nitrous  acid  on  the  preceding  compound,  is  a  white, 
crystalline  substance  which  blackens  at  75°  and  melts  with  decomposi¬ 
tion  at  130° ;  it  does  not  give  Liebermann’s  reaction,  and  could  not  be 
converted  into  the  thiazole  by  boiling  with  alcohol. 

Diaminocarbiminothioglycollic  acid ,  NH2-NIC(NH2),S*CH2*  C09H, 
crystallises  in  white  needles  and  melts  at  92°.  By  boiling  with  water, 

it  is  converted  into  an  anhydride ,  probably  ^C*NE 


which  separates  in  white  prisms  and  melts  at  277°. 


S' 

T.  M.  L. 


2’ 


Action  of  Methyl  Iodide  on  Dithiodiazolone  Disulphides  ; 
Decomposition  of  Thiodiazolones.  By  Max  Busch  and  Edmund 
Lingenbrink  (J.  pr.  Ghem.,  1900,  [ii],  61,  330 — 335). — Phenyldithio- 
diazolone  disulphide  (Abstr.,  1894,  i,  625),  on  treatment  with  methyl 
iodide  in  alcoholic  solution,  yields  phenylthiodiazolone  methosulphide 
(E.  Wolpert,  Inaug.  Diss .  Erlangen ,  1899,  35),  which,  when  warmed 
with  ethyl  alcoholic  potash,  gives  methyl  ethyl  phenyldithiocarbazinic 
a-carboxylate ,  SH*C(SMe)!N*NPh*C02Et,  which  crystallises  in  prisms 
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melting  at  101°,  and  can  also  be  prepared  by  the  action  of  ethyl 
chlorocarbonate  on  methyl  phenyldithiocarbazinate.  The  corresponding 
methyl  compound,  obtained  when  the  methosulphide  is  decomposed  by 
methyl  alcoholic  potash,  crystallises  in  six-sided  prisms  melting  at 
114°.  jt?-Tolylthiodiazolone  methosulphide  (Wolpert,  loc.  cit.)  is  ob¬ 
tained  in  a  similar  manner  from  p-tolyldithiodiazolone  disulphide,  and 
on  treatment  with  ethyl  alcoholic  potash  yields  methyl  ethyl  \ptolyl- 
carbazinic-a-ccirboxylate ,  which  crystallises  in  silvery  needles  or  prisms 
melting  at  111°.  B.  EL  P. 


Products  of  the  Action  of  Hydrazine  on  Thiocarbamides. 
By  Max  Busch  and  Paul  Bauer  ( Ber .,  1900,  33,  1058 — 1073). — 
Thiocarbanilide  reacts  with  hydrazine  hydrate  in  alcoholic  solution, 
yielding  4-phenylsemicarbazide  and  aniline  \  in  presence  of  alcoholic 
potash,  however,  potassium  hydrosulphide  and  a  substituted  amino- 
guanidine  are  produced. 

Aminodiphenylguanidine ,  NPhIC(NHPh)*NH*NH2,  is  obtained  by 
heating  thiocarbanilide  with  a  large  excess  of  hydrazine  hydrate  and 
alcoholic  potash  in  closed  tubes  at  110 — 115°,  but  is  accompanied  by 
large  quantities  of  its  aniline-additive  product,  diphenylcarbamide, 
and  a  basic  substance  melting  at  232°.  It  separates  from  a  mixture 
of  ether  and  light  petroleum  in  crusts  of  compact  crystals,  sinters  at 
96°,  melts  at  98 — 99°,  decomposes  at  180°,  and  is  somewhat  readily 
soluble  in  the  common  media  with  the  exception  of  light  petroleum 
and  water.  From  benzene,  crystals  having  the  composition 
Ci3Hi4N4,C6H6  are  obtained.  It  combines  with  aniline  to  form  a 
substance,  C13H14N4,C6H7N,  whose  properties  have  already  been 
described  (this  vol.,  i,  27)  ;  the  corre  ponding  compound ,  with 
p-toluidine,  C13H14N4*C7H9N,  crystallises  in  white  needles  and  melts 
at  108°.  It  does  not  combine  with  a-  or  /3-naphthylamine.  Amino¬ 
diphenylguanidine  nitrate^  C13H14N4,HN03,  forms  quadratic  tables,  and 
melts  at  184 — 186°.  The  sulphate  melts  indefinitely  at  95°.  The 
hydrochloride  forms  slender,  white  needles.  The  picrate  is  deposited 
from  ether  in  yellow  leaflets  containing  J  mol.  of  the  solvent  and 
melting  at  135°.  The  oxalate  forms  leaflets  and  melts  and  decomposes 
at  209—210°. 

Benzylidenaminodiphenylguanidine ,  NPhIC(NHPh)*NH*NICHPh, 
dissolves  readily  in  the  usual  media,  crystallises  from  dilute  alcohol  in 
yellowish  needles,  and  melts  at  121 — 122°.  The  nitrate  forms 
lustrous,  transparent,  compact  needles,  and  melts  at  157°.  The  m-nitro- 
derivative  forms  intensely  yellow,  lustrous  needles,  melts  at  about 
130°,  and  is  readily  soluble  in  ether  or  benzene. 

Thiocarbanilinoaminodiphenylguanidine , 

NPh:C(NHPh)*NH*NH-CS-NHPh, 
forms  silky  needles  melting  at  137°,  and  separates  from  benzene  in 
snow-white  needles  which  contain  the  solvent  and  melt  at  about  90°. 


5-Anilino-i-phenyllriazole ,  prepared  by  heat¬ 

ing  aminodiphenylguanidine  with  formic  acid,  separates  from  alcohol 
in  long,  slender,  silky  needles,  melts  at  213°,  has  markedly  basic 


properties,  and  dissolves  readily  in  boiling  alcohol,  chloroform, 
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or  dilute  mineral  acids,  but  does  not  form  a  stable  acetate.  It 
is  not  affected  by  nitrous  acid  or  by  concentrated  hydrochloric  acid 
at  220°,  but  is  suddenly  decomposed  at  higher  temperatures.  The 
acetyl  derivative,  C14HuN4Ac,  melts  at  170 — 171°. 

5'Anilino-i-plienyl-S-methyltriazole ,  N  T^HP  ^  ^ ?  ^rom 

aminodiphenylguanidine  and  acetic  anhydride,  is  readily  soluble  in 
alcohol ;  it  separates  from  benzene  in  lustrous,  flat  needles  or  leaflets 
melting  at  227 — 228°.  The  hydrochloride ,  C15H14N4,HC1,  forms  white 
needles. 

Benzoylaminodiphenylguanidine ,  N  Ph  IC(NHPh)  ■  N II  •  NIIBz,  separ¬ 
ates  from  alcohol  in  beautiful  transparent  needles  which  melt  with 
effervescence  at  173° ;  it  dissolves  in  mineral  acids  and  forms  a  spar¬ 
ingly  soluble  sulphate}  which  forms  needles  melting  at  221 — 222°. 

5  * Anilino-%  ,A-diphenyltriazole^<^^^ ^ HPh^^^^h j  formed  when  the 

foregoing  substance  is  heated  above  its  melting  point,  separates  from 
alcohol  in  large,  transparent  prisms,  dissolves  readily  in  acetic  acid  and 
chloroform,  and  melts  at  210 — 211°;  the  hydrochloride,  C20H16N4,HC1, 
forms  white  needles  melting  at  220 — 223°,  and  is  dissociated  in  water. 

IST-NPh. 

Phenyliminophenyltetrazolone ,  || _ ^j^>CINPh,  prepared  from 

aminodiphenylguanidine  by  the  action  of  nitrous  acid,  separates  from 
alcohol  in  shining,  slender  needles,  melts  at  162 — 163°  and  decomposes 
at  220°,  is  readily  soluble  in  warm  alcohol,  benzene,  or  chloroform, 
and  has  feebly  acid  properties,  forming  salts  with  alkalis  which  are  de¬ 
composed  by  water.  The  acetyl  derivative,  C15H13ON5,  separates 
from  dilute  alcohol  in  transparent,  compact  crystals  and  melts  at 
85— 89°. 


A  minodi-o-tolylguanidine ,  C7H7N I C (NH •  C7H7)  •  NH  •  NH2,  prepared 
from  di-o-tolylthiocarbamide  and  hydrazine,  separates  from  alcohol  in 
shining  needles  melting  at  120°,  and  dissolves  readily  in  the  ordinary 
media,  with  the  exception  of  petroleum.  The  nitrate ,  melting  at 
118 — 119°,  and  the  sulphate  are  described. 

Benzylidenaminodi-o-tolylguanidine , 

C7H7-N:C(NH-C7H7)-NH-N:CHPh, 
crystallises  from  alcohol  in  aggregates  of  yellowish  needles  melting  at 
125 — 126°. 


C7H7-N-OMe. 

’  07H7-NH-C=N^>N’  pre~ 

pared  from  aminoditolylguanidine  and  acetic  anhydride,  crystallises 
from  benzene  in  small,  lustrous  prisms  and  melts  indefinitely  at 


5-o-  Toluidino~i-o-tolyl-?>~methyltriazole 


172—175°. 


o-Tolylimino-o-tolyltetrazolone , 


N  <^^>c :  N  •  C7H  7,  forms 


white,  shining  needles  and  melts  at  152°. 

Aminodi-p-tolylguanidine  crystallises  from  alcohol  in  beautiful, 
transparent  prisms  melting  at  152°.  The  henzylidene  derivative  forms 
needles  melting  at  123 — 124°  and  is  readily  hydrolysed  by  acids. 
The  o -hydroxybenzylidene  compound,  C15H16N4ICH,C6H4*OH,  forms 
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yellowish,  needles  and  dissolves  in  alcoholic  soda,  fonning  an  intensely 
yellow  solution  which,  in  presence  of  excess  of  alkali,  deposits  the 
sodium  derivative  in  yellow  leaflets. 

Thiocarbanilinoaminoditolylguanidine, 

C7H7-N:C(NH-C?H7)-NH-NH-CS*NHPh, 
forms  white,  silky  leaflets  melting  at  148°. 

.  c7h7-n-ch. 

o-ip-Toluidino-i-ipdolyltriazole ,  q — prepared  from 

aminoditolylguanidine  and  formic  acid,  crystallises  in  colourless 
leaflets  melting  at  224. 

p-Tolylimino-p-tolyltetrazolone  crystallises  in  silky,  slender,  felted 
needles  and  melts  at  207°.  A.  L. 

A  New  Synthesis  of  Guanine  and  of  Xanthine.  By 
Wilhelm  Traube  ( Ber 1900,  33,  1371 — 1383.  Compare  E. 
Fischer,  Abstr.,  1898,  i,  48). — A  mixture  of  cyanoacetylguanidiwe, 
NH!C(NH2),NH,CO*CH2*CN,  and  of  2  A-diamino  -  §-hy  dr  oxy pyrimidine, 

NH2*  is  obtained  by  the  action  of  sodium  ethoxide 

and  ethyl  cyanoacetate  on  guanidine  hydrochloride ;  the  former 
crystallises  out  as  the  solution  cools,  and  the  pyrimidine  derivative 
may  be  obtained  on  evaporating  the  mother  liquor  ;  neither  compound 
has  a  definite  melting  point.  The  guanidine  compound  is  readily  con¬ 
verted  into  the  isomeric  diaminohydroxypyrimidine  when  warmed  with 
hot  dilute  sodium  hydroxide,  and  on  the  addition  of  dilute  sulphuric 
acid  the  pyrimidine  sulphate ,  (C4H60N4)2,H2S04,H20,  crystallises  out  ; 
the  corresponding  nitrate  and  hydrochloride  are  readily  soluble. 
Sodium  nitrite  reacts  with  an  aqueous  solution  of  the  sulphate,  yield¬ 
ing  a  m^roso-derivative,  C4H502N5 ;  this  crystallises  in  small,  rose- 
coloured  needles,  is  sparingly  soluble  in  the  usual  solvents,  and 
possesses  neither  basic  nor  acidic  properties.  When  reduced  with  am¬ 
monium  sulphide,  it  yields  2:4:  h-triamino-^ -hydroxy pyrimidine,  a  diacid 
base  which  separates  from  water  in  practically  colourless  crystals; 
the  sulphate ,  C4H70N5,H2S04,H20,  crystallises  in  small,  colourless 
needles,  and  when  heated  with  the  equivalent  amount  of  sodium 
formate,  and  8 — 10  times  its  weight  of  anhydrous  formic  acid  yields 
guanine,  which,  in  its  turn,  can  be  converted  into  xanthine  by  Fischer's 
method. 

Cyanoacetylcarbamide  (compare  Mulder,  Abstr.,  1879,  619)  is  best 
obtained  by  the  action  of  carbamide  on  a  mixtuie  of  cyanoacetic  acid 
and  phosphorus  oxychloride  ;  it  crystallises  from  water  in  colourless 
crystals,  and  melts  at  209°,  and  when  treated  with  sodium  hydroxide, 
and  then  with  acetic  acid,  yields  4-amino -2  :  6dihydroxypyrimidine ; 
this  crystallises  from  water,  has  no  definite  melting  point,  and  pos¬ 
sesses  both  basic  and  acidic  properties ;  when  treated  with  nitrous 
acid,  it  yields  an  isonitroso-compound  which,  on  reduction,  gives 
4  :  b-diamino-2  :  dihydroxy  pyrimidine,  the  sulphate  of  which, 
(C4H802N4)2,H2S04,1-5H20,  is  sparingly  soluble  in  water.  When 
boiled  with  formic  acid  (90  per  cent.),  it  is  converted  into  the  formyl 
derivative,  C6H603N4.  JH20,  which  becomes  anhydrous  at  150°. 

J.  J.  S. 
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Aromatic  Derivatives  of  Uric  Acid.  By  Emil  Fischer  ( Chem . 
Centr^  1900,  i,  806 — 807  ;  from  Sitzungsber.  Akcid.  TFm.  Berlin ,  1900, 
122 — 130). — By  the  action  of  phenyl  cyanate  in  alkaline  solution  on 
uramil  under  conditions  similar  to  those  described  by  Paal  ( Ber .,  27, 


974),  y-phenyl-ifr-uric  acidf 


NH-CO-CH-NH-CO-NTHPh  . 
CONH-CO  ’  1S 


formed. 


This  acid  crystallises  from  350  parts  of  water  in  aggregates  of  small 
needles;  at  120°,  it  still  retains  |H20 ;  it  chars  at  a  higher 
temperature.  It  is  almost  insoluble  in  alcohol  or  ether,  reduces 
ammoniacal  silver  solutions,  and  gives  the  murexide  reaction.  Carbon 
dioxide  precipitates  acid  salts  from  alkaline  solutions  of  the  acid. 
The  potassium,  sodium,  and  ammonium  salts  are  only  slightly  soluble 
in  water,  the  potassium  being  less  soluble  than  the  sodium  salt. 

NH>  CO  'O-NHv 

3 -Phenyluric  acid ,  CONH-U-NPh-^00’  PrePared  by  boiling  the 


pseudo-acid  with  dilute  hydrochloric  acid,  crystallises  from  water  with 
2H20,  forming  lustrous,  silvery  leaflets,  or  very  small,  thin,  rectangular 
plates.  At  320°,  the  acid  becomes  brown  and  chars  at  a  higher 
temperature ;  it  is  more  soluble  in  water  than  the  corresponding 
methyluric  acid,  dissolving  in  about  120  parts  of  boiling  water,  and  is 
very  slightly  soluble  in  alcohol.  The  potassium  salt  forms  small 
prisms  or  plates,  and  the  acid  salt,  CnH703N4K,  spherical  aggregates 
of  needles.  The  ammonium  salt  also  crystallises  in  aggregates  of 
small  needles.  3-Phenyluric  acid  reduces  ammoniacal  silver  solutions, 
is  easily  attacked  by  potassium  permanganate  or  nitric  acid,  and  by 
the  action  of  chlorine  forms  alloxan  and  a  crystalline  compound  which 
is  probably  a  chloro-derivative  of  phenylcarbamide.  By  heating  the 
acid  with  fuming  hydrochloric  acid  at  170°,  glycocine,  ammonium 
chloride,  and  aniline  are  formed,  and  by  the  action  of  phosphorus 
oxychloride  at  170°,  5  :  7-dichloro-2-oxy-3-phenylpurme, 

n:cci-c-njbl 

CCKN-C-NPh^00, 


is  obtained,  together  with  a  compound  which  is  insoluble  in  alkalis, 
and  is  probably  phenyltrichloropurine.  Phenyloxydichloropurine 
crystallises  from  glacial  acetic  acid  in  small,  flexible  needles,  melts  at 
323°  (corr.),  and  distils  in  small  quantities  almost  without  decomposi¬ 
tion  ;  it  is  slightly  soluble  in  hot  water,  almost  insoluble  in  ether  or 
in  concentrated  hydrochloric  acid,  but  dissolves  easily  in  concentrated 
sulphuric  acid  at  100°  without  undergoing  any  change.  The  alkali 
salts  crystallise  in  needles,  and  are  easily  soluble  in  hot  water,  but 
only  slightly  so  in  alkalis.  The  ammonium  salt  crystallises  in  pointed 
prisms  or  plates.  Phenyloxydichloropurine  dissolves  in  considerable 
quantities  in  cold  hydriodic  acid  of  sp.  gr.  1*96,  and  on  warming,  with 
or  without  the  addition  of  phosphonium  iodide,  a  compound  which 
contains  iodine  and  is  easily  soluble  in  alkalis,  separates  out. 

NMe*  COC  *NMev 

3-Phenyl-l  :  4 :  %-trimethyluric  acid ,  coNMe*C  ‘NPtr  Pre“ 

pared  by  shaking  an  alkaline  solution  of  phenyluric  acid  with  methyl 
iodide  at  85°,  crystallises  in  rhomb-like  plates,  melts  at  265 — 266° 
(corr.),  distils  with  slight  decomposition  at  a  higher  temperature,  is 

vol.  lxxviii,  i  h  h 
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soluble  in  about  30  parts  of  boiling  alcohol,  and  is  not  attacked  by 
cold  alkalis,  but  dissolves  on  boiling,  being  decomposed  in  a  similar 
manner  to  tetramethyluric  acid. 

The  aminophenols  also  act  on  phenyl  cyanate  in  alkaline 
solution.  The  'phenyl  carbamate  of  'p-hydroxydiphenylcarbamide, 
NHPh*C0'0*C6H4'NH>C0*NHPh,  prepared  from  yj-aminophenol, 
crystallises  from  about  100  parts  of  glacial  acetic  acid;  it  sinters  at 
220°,  melts  and  decomposes  at  240°,  and  is  dissolved  by  prolonged 
boiling  with  alkali,  being  partially  converted  into  p -hydroxy diphenyl- 
carbamide,  HO'C6H4’NH*CO’NHPh,  which  is  precipitated  from  the 
alkaline  solution  by  acids,  and  separates  from  glacial  acetic  acid  in 
spherical  aggregates  of  needles,  melts  at  221°  (corr.),  is  slightly  soluble 
in  hot  water,  ether,  or  benzene,  and  closely  resembles  Leuckart’s 
isomeric  ortho-compound.  E.  W.  W. 

Aminoazobenzenetrisulphonic  Acid.  By  Alfred  Junghahn 
and  Max  Neumann  (Ber.,  1900,33,  1366 — 1371). — 4 '-Aminoazobenzene- 
4  :  3'  *.  5 '-trisulphonic  acid ,  S03H*  C6H4*N2*C6H3(S03H)2*NH2,  is  formed 
when  aminoazobenzene  hydrochloride  is  brought  rapidly  into  fuming 
sulphuric  acid  and  the  mixture  heated ;  it  is  much  more  readily 
soluble  than  the  disulphonic  acid,  which  is  also  formed,  whilst  its 
potassium  salt  is  less  soluble  than  that  of  the  disulphonic  acid.  The  acid 
is  also  formed  by  the  sulphonation  of  the  disulphonic  acid,  and  crystal¬ 
lises  in  small  plates,  which  have  a  silvery  lustre ;  on  reduction,  it 
yields  sulphanilic  acid  and  a  p -phenylenediaminedisulphonic  acid , 
C6H2(NH2)2(S03H)2  [NH2 :  NH2 :  S03H :  S03H  -  1 : 4 : 2 : 6],  which  crystal¬ 
lises  in  white  plates.  Nitric  acid  converts  this  compound  into  picric 
acid,  its  constitution,  and  that  of  the  trisulphonic  acid,  being  thus 
proved. 

The  dipotassium  hydrogen  salt  of  aminoazobenzentrisulphonic  acid 
is  precipitated  when  the  normal  salt  is  treated  with  hydrochloric  acid, 
and  crystallises  in  large,  dark  blue  plates.  The  normal  barium  salt 
crystallises  in  yellow  needles,  and  the  barium  hydrogen  salt  in  steel, 
blue  plates,  whilst  the  normal  ammonium  salt  crystallises  in  yellow 
plates. 

Potassium  diazoazobenzenetrisulphonate , 

S03*N2*  C6H2(S03K)-N2-C6H4-S03K, 
is  formed  when  the  normal  potassium  salt  of  the  trisulphonic  acid  is 
diazotised,  and  crystallises  in  brown  needles  which  decompose  in  the 
air  ;  when  boiled  with  alcohol,  nitrogen  is  evolved,  and  potassium 
hydrogen  azobenzenetrisulphonate  is  produced,  which,  however,  could  not 
be  obtained  pure.  The  trisulphonic  acid  itself  dyes  silk  and  wool  a 
fast  yellow ;  the  azo-dyes  formed  with  phenol,  /?-naphthol,  and  ^-tolyl- 
/3-naphthylamine  are  very  similar  to  those  derived  from  aniline-yellow, 
but  the  shades  are  more  yellowish  or  brownish.  A.  H. 

Constitution  of  Hydroxy  azo-compounds.  By  Karl  Auwers 
[and  G.  Mann]  (Ber.,  1900,  33,  1302 — 1315.  Compare  Abstr.,  1897, 
i,  40). — The  results  of  a  cryoscopic  examination  of  phenylhydrazones  in 
2>dibromobenzene  are  tabulated.  From  these  it  is  possible  to  formulate 
rules  to  decide  from  the  cryoscopic  behaviour  of  y?-hydroxyazo-com- 
pounds  in  the  same  solvent  whether  they  are  quinone-hydrazones  or 
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phenols.  The  determinations  clearly  show  that  they  are  phenols.  This 
result  is  not  in  accordance  with  Hantzsch's  views  (Abstr.,  1899,  i,  400), 
but  agrees  with  the  chemical  behaviour  of  these  substances  (compare 
Hewitt,  Trans.,  1900,  77,  99  and  712).  It.  H.  P. 

Benzeneazosalicylaldehyde.  By  Walther  Borsche  (Ber.>  1900, 
33,  1325 — 1328). — Benzeneazosalicylaldehyde  can  readily  be  prepared 
from  hydroxyazobenzene  and  chloroform.  The  compound  with 
aniline  crystallises  in  brown  needles  melting  at  135 — 136°. 

%-Benzeneazo-§-hydroxybenzylideneacetophenone , 

NPh:jSr*C6H3(OH)-CH:CH-COPh, 

is  formed  by  the  action  of  benzeneazosalicylaldehyde  on  acetophenone 
and  crystallises  in  orange-red  nodules  which  melt  and  decompose  at 
187 — 188°.  The  sodium  compound  forms  garnet-red  plates,  with  a 
green  lustre.  The  same  substance  is  also  formed,  but  in  small  quantity, 
by  the  reaction  of  o-hydroxybenzylideneacetophenone  on  diazobenzene 
chloride.  A.  H. 

Sulphur  Derivatives  from  y?-Aminophenol  and  Hydroxyazo¬ 
benzene.  By  Cristoph  Bis  ( Ber .,  1900,  33,  796 — 799). — ^-Amino- 
phenol  (4  mols.),  hydroxyazobenzene  (2  mols.),  and  sulphur  (7  at.) 
are  melted  in  a  porcelain  beaker  and  kept  well-stirred  at  a  tempera¬ 
ture  of  180 — 190°,  when  ammonia  and  aniline  are  evolved;  the 
fused  mass  is  boiled  with  dilute  hydrochloric  acid,  when  a  black 
dye  remains  undissolved,  and,  on  the  addition  of  sodium  acetate  to  the 
acid  filtrate,  a  greenish-white  precipitate  is  deposited.  This  contains 
both  nitrogen  and  sulphur  (IS  =  8*56,  S— 26*37  per  cent.) ;  it  rapidly 
darkens  when  dried,  even  at  low  temperatures,  possesses  both  basic 
and  acidic  properties,  and  dissolves  in  alcohol  to  a  pale  yellowish- 
grey  solution,  which,  however,  on  exposure  to  the  air,  gradually  de¬ 
posits  a  thick,  black  precipitate.  When  treated  with  reducing  agents, 
much  hydrogen  sulphide  is  evolved,  and  a  product  very  similar  to  the 
original  substance  is  produced  ;  oxidising  agents,  on  the  other  hand, 
give  rise  to  a  heavy,  black  dye  which  dissolves  in  alkalis  to  a  black 
solution.  A  black  dye  is  also  formed  when  the  original  compound  is 
heated  with  a  further  quantity  of  sulphur. 

w-Amino-o-cresol,  or  ^-phenylenediamine,  may  be  employed  instead 
of  j>aminophenol  and  other  hydroxyazo-compounds  in  place  of  hydr¬ 
oxyazobenzene.  jo*Aminophenol  itself,  when  heated  with  sulphur, 
gives  rise  to  a  substance  which  is  deposited  as  a  greyish-white  precipi¬ 
tate  on  the  addition  of  sodium  acetate  solution  to  the  hydrochloric  acid 
extract  of  the  fused  mass.  On  oxidation,  it  yields  a  purple-black 
precipitate,  and  its  ammonium  sulphide  solution,  on  exposure  to  the 
air,  assumes  a  clear  blue  colour.  It  contains  nitrogen  8*25,  and 
sulphur  23-09  per  cent.,  and  is  not  leucothionol.  J.  J.  S. 

Digestion  of  Fibrin  and  Albumin  by  Papain.  By  V.  Harlay 
( J ’.  Pharm.y  1900,  [vi],  11,  172 — 178.  Compare  Abstr.,  1899,  i,  835). 
— Papain,  in  the  form  of  the  diluted  latex  of  Carica  hastifolia ,  rapidly 
digests  fibrin  at  45 — 50°,  and  the  action  is  only  slightly  retarded  by 
rendering  the  solution  feebly  alkaline  by  sodium  hydrogen  carbonate, 
although  boiling,  or  the  presence  of  0*34  per  cent,  of  hydrochloric  acid 
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totally  prevents  it.  The  liquid  from  the  digestion  gives  with  Russula 
delica  a  colour  change  of  red  to  green,  resembling  that  obtained  simi¬ 
larly  in  the  peptic  digestion  of  fibrin  ( loc .  cit.) ;  the  final  green  obtained 
in  the  former  case,  however,  has  a  slightly  bluer  shade.  Little  tyro¬ 
sine,  if  any,  appears  to  be  formed,  so  that  the  digestion  of  fibrin  by 
papain  is  markedly  different  from  that  effected  by  pancreatic  juice. 

The  papain  digestion  of  albumin  is  very  similar  to  that  effected  by 
pepsin,  although  Russula  delica  produces  with  the  former  a  dark 
green  solution  having  a  characteristic  absorption  band  in  the  orange 
of  the  spectrum,  whereas  in  the  case  of  pepsin  this  is  absent ;  the  solu¬ 
tion,  moreover,  is  dichroic,  appearing  green  in  transmitted,  red  in 
reflected  light.  With  solutions  obtained  by  peptic  digestion,  however, 
the  same  absorption  band  is  observed  after  reduction  with  zinc  and 
hydrochloric  acid.  W.  A.  D. 

Action  of  Heat  on  Papain.  By  Y.  Harlay  (/.  Pharrn.,  1900, 
[vi],  11,  268 — 272). — The  digestive  action  of  papain  on  fibrin  is  not 
changed  by  heating  the  dry  enzyme  for  3  hours  at  100°,  but  in  aqueous 
solution  heat  rapidly  destroys  the  ferment ;  at  82*5°,  the  destruction  is 
complete  in  30  minutes,  whilst  at  lower  temperatures  it  takes  place 
more  slowly.  W.  A.  D. 

Yeast  Extract  and  Precipitating  Agents.  By  Robert  Albert 
and  Eduard  Buchner  ( Ber .,  1900,  33,  971 — 975.  Compare  this  vol.,  i, 
329). — When  fresh  yeast  extract  is  poured  into  a  mixture  of  alcohol 
and  ether,  a  precipitate  is  obtained  which  after  drying  has  not  lost 
its  fermenting  properties.  This  precipitate  is  not  completely  soluble 
in  water,  but  the  turbid  liquid  obtained  possesses  strong  fermenting 
properties  which  are,  however,  greatly  diminished  when  it  is  filtered. 
The  dried  precipitate  is  more  readily  soluble  in  glycerol,  and  the  solu¬ 
tion,  after  filtration,  ferments  just  as  readily  as  before ;  when  the 
glycerol  solution  is  poured  into  alcohol  and  ether,  a  precipitate  is  ob¬ 
tained  which  is  also  capable  of  inducing  fermentation.  It  has  been 
shown  by  experiment  that  yeast  extract  which  has  been  allowed  to 
remain  in  contact  with  10  per  cent,  glycerol  for  some  20  hours  at 
the  ordinary  temperature  ferments  more  readily  than  the  same  extract 
which  has  been  kept  for  the  same  length  of  time  without  the  addition 
of  glycerol.  This  is  probably  due  to  the  fact  that  the  addition  of 
glycerol  hinders,  to  a  certain  extent,  the  action  of  proteolytic  enzymes 
in  the  extract  which  tend  to  destroy  the  zymase.  J,  J,  S. 
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Configuration  of  Saturated  Patty  Compounds.  By  Pavel 
I\v.  Petrenko-Kritschenko  ( J pr.  Chem .,  1900,  [ii],61,  431 — 439). — 
The  author  opposes  Krafft’s  view  that  in  saturated  fatty  compounds 
the  favoured  configuration  is  the  one  which  approximates  to  that  of  the 
corresponding  polymethylene  compounds.  In  the  oxalic  series,  the 
dissociation  constant  steadily  decreases  as  the  molecular  weight 
increases,  suggesting  that  the  two  carboxyl  groups  are  furthest  apart 
and  influence  each  other  least  in  the  higher  homologues  and  do  not 
tend  to  approach  each  other  as  they  should  do  according  to  Krafft’s 
hypothesis.  In  a  number  of  other  cases,  it  is  pointed  out  that  poly¬ 
methylene  compounds  do  not  resemble  the  open-chain  derivatives  con¬ 
taining  the  same  number  of  carbon  atoms,  but  rather  the  corresponding 
dimethyl  compounds ;  thus  hexamethyleneamine  resembles  isopropyl¬ 
amine  rather  than  the  higher  homologues,  and  ketopentamethylene 
and  other  cyclo-ketones  resemble  acetone  in  forming  compounds  with 
sodium  hydrogen  sulphite.  T.  M.  L. 

Hydrogenation  of  Acetylene  in  Presence  of  Copper.  By 
Paul  Sabatier  and  Jean  Baptiste  Senderens  (Compt.  rend .,  1900,  130, 
1559 — 1561.  Compare  Abstr.,  1899,  i,  555). — When  a  mixture  of 
acetylene  and  hydrogen,  containing  excess  of  the  latter,  is  passed  over 
finely-divided  reduced  copper  at  200°,  the  resultant  gas  contains  about 
3  per  cent,  of  olefines  and  18  per  cent,  of  ethane  ;  with  more  compact 
copper  at  170°,  the  percentage  of  olefine  is  increased  nine-fold,  whilst 
that  of  ethane  is  diminished  by  one-third.  When  the  mixture  con¬ 
tains  half  its  volume  of  acetylene,  the  reaction  sets  in  at  150°,  and 
is  attended  by  the  formation  of  cuprene  (this  vol.,  i,  197) ;  the  yield  of 
ethylene  and  its  higher  homologues  is  even  greater  than  in  the  pre¬ 
ceding  experiments,  whilst  that  of  ethane  falls  to  2  per  cent. 

G.  T.  M. 

Addition  of  Hypochlorous  and  Hypobromous  Acids  to 
Acetylene  and  to  its  Mono-substituted  Derivatives.  By 
Nicolaus  M.  Wittorff  ( J .  Russ.  Phys.  Chem.  Soc .,  1900,32,  88 — 1  17). 
— The  action  of  hypobromous  acid  on  acetylene  yields  a  small  quantity 
of  dibromoacetic  acid,  the  chief  product,  however,  being  dibromoacet- 
aldehyde,  of  which  a  new  hydrate,  C2H20Br2,2H20,  melting  at  40 — 60°, 
was  obtained.  The  action  of  hydroxylamine  on  this  compound  gives 
rise  to  glyoxime. 

With  allylene,  hypobromous  acid  yields  unsymmetrical  dibromo- 
acetone,  which,  by  the  action  of  hydroxylamine,  is  converted  into 
methylglyoxime. 

Trimethylallylene,  OH:C*CMe3,  and  hypobromous  acid  react  together 
with  the  formation  of  a  dibromopinacolin  identical  with  the  compound 
obtained  by  Scholl  and  Weil  (Chem.  Zeit.}  1899,  23, 189)  by  the  action 
of  bromine  on  pinacolin,  and  by  Kondakoff  (Abstr.,  1899,  i,  859)  by 
treating  pinacone  with  concentrated  hydrobromic  acid ;  the  latter 
regarded  it  as  having  the  constitution  CHgBr'CO’CMeg’CH^Br.  The 
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authors  find,  however,  that  when  heated  in  alcoholic  solution  with 
hydroxylamine  hydrochloride  and  potassium  hydroxide,  it  is  converted 
into  a  dioxime,  C6H1202N2 ;  also  when  heated  with  10  per  cent, 
potassium  hydroxide  solution  it  yields  trimethyllactic  acid, 
CMe3*CH(0H)’C02H.  The  compound  must  hence  be  a-dibromo- 
pinacolin ,  CMe3*CO*CHBr2,  the  dioxime  formed  from  it  having  the  con¬ 
stitution  CMe3*C(INOH)’CHINOH  ;  the  latter  crystallises  from  dilute 
alcohol  in  oblique  prisms  melting  at  101  — 102°. 

Hypobromous  acid  combines  with  phenylacetyleno,  giving  dibromo- 
acetopbenone,  CHBr2*COPb,and  a  small  quantity  of  a  bromide  probably 
identical  with  the  compound  obtained  by  Schramm  (Abstr.,  1885,  518) 
by  brominating  ethylbenzene  in  sunlight,  to  which  the  constitution 
CMePhBr2  was  assigned.  When  treated  with  hydroxylamine,  dibromo- 
acetophenone  yields  phenylglyoxime. 

Hypochlorous  acid  acts  on  acetylene  and  its  mono-substituted 
derivatives  in  a  manner  analogous  to  that  of  hypobromous  acid,  the 
dichloroketones  obtained  yielding  with  hydroxylamine  the  same 
dioximes  as  the  corresponding  dibromo-compounds.  Thus,  with 
acetylene,  the  initial  product  of  the  reaction,  which  must  be  carried 
out  at  a  low  temperature  and  in  presence  of  excess  of  hypochlorous  acid, 
is  dichloroacetaldehyde,  most  of  which,  however,  undergoes  oxidation 
to  dichloroacetic  acid.  With  allylene,  as-dichloroacetone  and  a  small 
quantity  of  methylglyoxal  are  formed.  Trimethylallylene  gives  rise  to 
the  a-dichloropinacolin,  CMe3*CO#CHCI2,  obtained  by  Fittig  by  the 
direct  chlorination  of  pinacolin  ;  with  10  per  cent,  potassium  hydroxide 
solution,  this  compound  yields  trimethyllactic  acid.  With  phenyl- 
acetylene,  hypochlorous  acid  gives  a-dichloroacetophenone,  CHCl2*COPh, 
melting  at  20 — 21*5°.  T.  H.  P. 

Hydrocarbon  C6H10  from  Dimethylallylcarbinol.  By  Eugene 
Lubarsky  (J.  Russ .  Phys .  Chem.  Soc 1900,  32,  140 — 149). — The 
author  has  investigated  the  hydrocarbon  C6H10  obtained  by  Saytzeff 
(this  Journal,  1877,  ii,  298).  It  is  prepared  by  treating  dimethylallyl¬ 
carbinol  with  hydrogen  chloride  in  the  cold,  the  chloride  thus  obtained 
being  treated  with  alcoholic  potash  to  remove  hydrogen  chloride.  On 
fractionating  the  product  in  an  atmosphere  of  carbon  dioxide,  the 
hydrocarbon  is  obtained  as  a  colourless,  mobile  liquid  boiling  at 
7  3 — 7  6°  ♦  it  has  a  characteristic  hydrocarbon  odour  recalling  that 
of  kerosene,  and  shows  slight  violet-blue  fluorescence.  It  has  a 
sp.  gr.  0*71427  at  20°/0°  ;  0*71504  at  20°/20°;  0*71415  at  20°/4°. 
At  20°,  it  has  the  refractive  indices  pa  1*43840,  1*45450,  the  value 

for  infinite  wave-length  being  hence  1*41888  ;  the  molecular  refraction 
(Perkin’s  formula)  for  the  ray  of  infinite  wave-length  is  48*09,  the 
value  calculated  from  the  composition  of  the  hydrocarbon,  and  allowing 
for  the  presence  of  two  double  bonds,  being  42*06  ;  this  difference  is 
probably  due  to  oxidation  of  the  compound,  as  it  absorbs  oxygen 
readily  from  the  air,  giving  a  thick,  slightly  sticky,  yellowish  oil.  On 
treating  the  hydrocarbon  with  hypochlorous  acid,  and  acting  on  the 
additive  compound  thus  obtained  with  an  ethereal  solution  of  potassium 
hydroxide,  hydrogen  chloride  is  removed  and  a  compound  formed 
having  the  composition  C6H10O(OH)2,  and  the  probable  constitution 
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cn2^0,  hydrocarbon  c6h10  is  hence  probably 

aa  methylallylethylene,  CH2!CH*CH2*CMe!CH2.  T.  H.  P. 

Action  of  Zinc  Dust  on  Trimethylene  Bromide.  By  Alesei 
A.  Wolkoff  and  Boris  N.  Menschutkin  (/.  Russ.  Phys.  Chem.  Soc., 
1900,  32,  118  —139.  Compare  Abstr.,  1899,  i,  196). — The  results  ob¬ 
tained  by  Gustavson  (Abstr.,  1899,  i,  421)  and  Tanatar  (Abstr.,  1899, 
i,  422)  are  criticised,  and  further  experiments  described,  which  lead  to 
the  following  conclusions.  Pure  trimethylene  cannot  be  obtained  by 
the  action  of  zinc  dust  and  water  on  trimethylene  bromide,  or  by  the 
action  of  sodium  on  a  xylene  solution  of  trimethylene  bromide  ;  in  both 
cases,  the  gas  formed  contains  propane,  and  possibly  hydrogen.  The 
occurrence  of  propylene  in  the  gas  obtained  by  the  action  of  zinc  dust 
and  alcohol  on  trimethylene  bromide  is  due  to  the  presence  in  the  zinc 
dust  of  zinc  oxide,  which  gives  rise  to  ethyl  a-bromopropylic  ether  (loc. 
cit.),  the  latter  being  reduced  by  alcohol  and  zinc  dust  to  propylene. 
The  propane  present  is  formed  by  the  reduction  of  propyl  bromide, 
itself  formed  by  incomplete  reduction  of  the  trimethylene  bromide. 
The  action  of  bromine  on  the  gas  obtained  from  zinc  dust  and  alcoholic 
solution  of  trimethylene  bromide  is  as  follows.  The  propane  gives 
propyl  or  isopropyl  bromide,  which,  by  the  further  action  of  bromine, 
is  almost  completely  converted  into  propylene  bromide;  the  latter  pro¬ 
duct  is  also  formed  from  the  propylene,  whilst  the  trimethylene  gives 
trimethylene  bromide.  Absorption  by  bromine  cannot  be  used  as  a 
means  of  obtaining  pure  trimethylene,  since,  although  the  propylene 
is  very  quickly  absorbed,  the  propane  is  taken  up  less  quickly  than  is 
the  trimethylene.  T.  H.  P. 

Glycol  Monoiodohydrin.  By  Ernest  Charon  and  Paix-S^ailles 
( Compt .  rend.,  1900,  130,  1407 — 1410). — When  glycol  monoiodohydrin 
is  treated  with  aqueous  potash,  it  yields  ethylene  oxide  and  a  resinous 
product  resembling  aldol  resin,  but  when  gently  heated  with  dry  lead 
hydroxide,  it  yields  acetaldehyde  and  lead  iodide  almost  quantitatively. 

In  Buttleroff  and  Ossokin’s  experiments  on  the  action  of  zinc 
methyl  on  the  iodohydrin  ( Annalen ,  1873,  165,  257),  it  is  probable  that 
vinyl  alcohol  was  first  formed,  and  changed  at  once  into  acetaldehyde, 
which,  with  the  excess  of  zinc  methyl,  produced  an  alcohol  that  was  in 
reality  secondary,  and  not  primary,  as  those  observers  supposed.  In 
Meyer  and  Demuth’s  experiments  with  silver  nitrite  {ibid.,  1890,  256, 
29),  there  was  simple  substitution,  and  the  acetic  acid  observed  by 
Henry  was  probably  the  result  of  a  secondary  action. 

With  ammonia,  aniline,  phenylhydrazine,  and  hydroxylamine,  the 
iodohydrin  yields  the  iodides  of  complex  bases,  which  are  being  investi¬ 
gated. 

The  iodohydrin  loses  the  elements  of  the  halogen  acid  much  more 
readily  than  ehlorohydrin  ;  the  latter  has  no  action  on  lead  hydroxide. 

C.  H.  B. 

Partial  Synthesis  of  ^-Brythritol.  By  Leon  Maquenne 
{Compt.  rend.,  1900,  130,  1402 — 3  404). — Acetylxylonic  nitrile,  which 
forms  white  or  yellowish  plates  melting  at  81*5°,  is  obtained  by 
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the  action  of  acetic  anhydride  and  sodium  acetate  on  the  seemingly 
non-crystallisable  xyloseoxime  prepared  by  the  action  of  hydroxyl- 
amine  on  xylose.  1  -Erythroseacetamide  is  obtained  from  this  nitrile  by 
simply  dissolving  in  a  large  excess  of  ammonia  solution,  and  crystallises 
in  colourless  prisms  which  melt  at  166°  and  are  very  soluble  in  cold 
water,  although  non-de Liquescent.  In  order  to  obtain  1  -erythritol,  the 
acetamide  is  hydrolysed,  the  erythrose  reduced  with  sodium  amalgam, 
and  the  erythritol  separated  in  the  form  of  benzoic  acetal,  from  which 
it  is  isolated  by  hydrolysis.  ^-Erythritol  crystallises  from  alcohol  in 
slender,  brilliant  needles,  and  from  water  in  bulky  prisms,  which  melt  at 
88°;  its  rotatory  power  in  a  6  per  cent,  aqueous  solution  is  [a]D  +  4*3°,  but 
in  a  1*5  per  cent,  alcoholic  solution  [a]D  —15°.  Its  molecular  weight, 
determined  by  the  cryometric  method,  is  121,  and,  except  for  the  sign 
of  the  rotation,  it  is  identical  with  the  product  obtained  by  Bertrand 
by  the  hydrogenation  of  erythrulose  or  erythroketose  (this  voh,  i, 
377).  C.  H.  B. 

Reduction  of  Erythrulose  and  Preparation  of  a  New 
Erythritol ;  d-Erythritol.  By  Gabriel  Bertrand  ( Compt .  rend., 
1900,  130,  1472 — 1475.  Compare  this  vol.,  i,  377). — d-Erythritol  is 
obtained,  together  with  the  inactive  modification,  by  reducing  an  acid 
solution  of  erythrulose  with  sodium  amalgam.  A  crystal  of  the  in¬ 
active  compound  is  added  to  the  syrupy  product  of  reduction  in  order 
to  induce  the  crystallisation  of  this  modification,  the  mother  liquor 
being  then  treated  with  benzaldehyde,  and  the  c?-erythritol  isolated  in 
the  form  of  its  benzylidene  compound ;  the  latter  is  hydrolysed  with 
dilute  sulphuric  acid,  the  regenerated  erythritol  allowed  to  solidify, 
and  then  recrystallised  from  alcohol.  It  crystallises  from  water  in 
rhombohedral  prisms,  melts  at  88 — 89°,  and  has  [a]D  —  4°46'.  This 
substance  is  the  optical  antipode  of  the  ^-erythritol  recently  obtained 
by  Maquenne  from  ^-xylose  (preceding  abstract),  and  since  it  is  derived 
from  erythrulose  it  follows  that  this  sugar  is  also  a  member  of  the 
(^-series.  G.  T.  M. 

Behaviour  of  Uranyl  Acetate  and  some  of  its  Double  Salts 
towards  Water.  By  Josef  Zehenter  ( Monatsh .,  1900,  21,  235 — 255). 
• — Uranyl  acetate,  U02(C2H302)2,2H20,  loses  its  water  of  crystallisa¬ 
tion  at  110°,  and  decomposes  at  275°,  leaving  a  residue  of  uranium 
trioxide  (compare  Wertheim,  J.  pr.  Chem .,  1843,  29,  207).  It  has  a 
sp.  gr.  2*893  at  15°  in  benzene,  and  at  the  same  temperature  7’694 
parts  dissolve  in  100  parts  of  water.  An  aqueous  solution  remains 
unchanged  in  subdued  light,  but  direct  sunlight  causes  the  separation 
of  an  unstable  violet  hydroxide  (compare  Zimmermann,  Annalen ,  216, 
10,  and  Ebelmen,  J*.  pr.  Chem.,  1842,  27,  385).  From  a  saturated 
solution  of  uranyl  acetate,  kept  in  twilight  and  constantly  shaken,  a 
basic  acetate,  U02(C2H302),U02(0H)2,3^H20,  slowly  separates,  which  is 
soluble  in  acids,  insoluble  in  alcohol,  and  is  coloured  dark  yellow  by 
potash  solution.  A  second  basic  acetate ,  I702(C2H302)2,2XJ02(0H)2, 
soluble  in  acids,  is  obtained  as  a  sulphur-yellow  powder  when  aqueous 
solutions  are  heated. 

Potassium  uranyl  acetate,  U02(C2Hs02)2,KC2H302,JH20  (compare 
Wertheim,  loc.  cit.,  and  Rammelsberg,  Sitzb.  preuss .  Akad.  Wise.,  1884, 
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2,  857),  has  a  sp.  gr.  2*396  at  15°  in  benzene.  In  1  per  cent,  solution, 
it  is  not  affected  by  light,  but  when  heated,  potassium  hexauranate, 
K20,6  Q03,10H20,  separates  as  a  yellow  powder  soluble  in  acids, 
insoluble  in  potash  and  organic  solvents,  which  loses  5H20  at  110°, 
and  is  decomposed  above  300°  with  formation  of  uranosouranic  oxide 
(compare  Drenckman,  Zeit.  gesammt.  naturwiss.,  17,  149).  The  tetra- 
uranate ,  K20,4U03,5H20,  is  obtained  directly  by  repeatedly  evaporat¬ 
ing  a  solution  of  potassium  uranyl  acetate  on  the  water-bath  until 
no  longer  acid.  Sodium  uranyl  acetate,  when  heated  in  aqueous 
solution  in  a  reflux  apparatus,  yields  uranyl  hydroxide  (compare 
Zimmermann,  Abstr.,  1886,  598) ;  when  evaporated  on  the  water-bath, 
sodium  pentauranate ,  Na20,5TJ03,5H20,  is  produced.  Ammonium 
uranyl  acetate  has  a  sp.  gr.  2*219  at  15°  in  benzene,  and  in  aqueous 
solution  decomposes  after  a  short  time  (compare  Wertheim,  loc. 
cit .),  or  at  once  on  heating  or  evaporation,  forming  a  hexauranate , 
(NH4)2U6O19,10H2O,  which,  when  heated,  yields  ammonia  and  uranoso¬ 
uranic  oxide.  R.  L.  J. 

Methods  for  the  Preparation  of  Acrylic  Acid.  By  Einar 
Biilmann  and  Alfred  Wohlk  (J.  pr.  Chem .,  1900,  [ii],  61,  199). — 
An  enumeration  of  the  various  available  methods  for  the  preparation 
of  acrylic  acid.  R.  H.  P. 

Acrylic  Acid  from  G-lycerol.  By  Alfred  Wohlk  (J.  pr .  Chem., 
1900,  [ii],  61,  200 — 214). — The  various  methods  of  preparing  acrylic 
acid  from  glycerol  have  been  reinvestigated,  and  are  fully  described. 

R.  H.  P. 

Preparation  of  Acrylic  Acid  from  Allyl  Alcohol.  By  Einar 
Biilmann  (J.  pr.  Chem.,  1900,  [ii],  61,  215 — 224). — A  detailed 
description  of  the  preparation  of  acrylic  acid  from  allyl  alcohol  by 
means  of  a/I-dibromopropyl  alcohol  and  a/?-dibromopropionic  acid. 

Manganese  acrylate  and  copper  acrylate,  2(C2H3*C02)2Cu,H20,  are 
both  soluble  salts.  The  mercuric  acrylate,  Hg0,(C2H3*C02)2Hg,  is  pre¬ 
cipitated  by  alcohol  from  a  solution  of  mercuric  oxide  in  dilute  acrylic 
acid  solution.  R.  H.  P. 

y  Chlorocrotonic  Acid.  By  Robert  Lespieau  ( Compt .  rend., 
1900,  130,  141 0 — - 1411) . — y- Chlorocrotononitrile,  CH2C1-CH:CH-CN, 
obtained  by  the  action  of  phosphoric  oxide  on  the  nitrile  formed  by 
the  action  of  hydrocyanic  acid  on  epichlorhydrin  is  a  colourless  liquid 
of  sp.  gr.  1*1495  at  0°,  which  boils  at  73 — 73*5°  under  15  mm.  pressure, 
and  strongly  attacks  the  skin.  Ethyl  y-chlorocrotonate,  obtained  similarly 
from  the  ethyl  salt  formed  when  the  same  nitrile  is  hydrolysed  in 
presence  of  alcohol,  boils  at  191 — 193°  under  750  mm.  pressure. 
y-Chlorocrotonic  acid ,  CH2C1,CHICH*C02H,  is  a  white  solid  with  a 
strong  odour  ;  it  melts  at  76*5 — 77*5°,  and  distils  in  a  vacuum  without 
decomposing.  It  is  prepared  by  the  action  of  dilute  alcoholic  potash 
on  the  ethyl  salt,  and  cannot  be  obtained  by  hydrolysis  of  the  nitrile. 
When  the  latter  is  treated  with  potassium  hydroxide,  it  loses  chlorine, 
and  when  treated  with  hydrochloric  acid  it  yields  the  dichlorobutyric 
acid,  CH2C1-CHC1*CH2-C02H,  which  melts  at  45—50°.  C.  H.  B. 


426 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Action  of  Hydrogen  Bromide  on  Ricinoleic  Acid  and  on 
its  Acetyl  Derivative.  By  Alexander  Kasansky  (J.  Russ.  Phys* 
Chem.  Roc.,  1900,  32,  149 — 155). — The  action  of  hydrogen  bromide  in 
the  cold  on  ricinoleic  acid  gives  first  a  monobromo-acid  of  the  composition 
C18H3302Br,  and  if  the  action  be  continued,  a  dibromostearic  acid, 
C18H3402Br2,  is  obtained ;  on  reduction,  both  of  these  bromo-acids 
yield  stearic  acid.  Both  Krafft’s  (Abstr.,  1888,  1270)  and  Goldsobel’s 
(Abstr.,  1895,  i,  81)  formulae  for  ricinoleic  acid  point  to  the  possibility 
of  converting  it,  by  the  action  of  hydrogen  bromide,  into  two  isomeric 
dibromostearic  acids ;  on  reduction,  however,  those  derived  from 
Krafft’s  formula  would  give  two  different  acids,  whilst  the  two 
dibromo-acids  indicated  by  Goldsobel’s  constitution  for  ricinoleic  acid 
would  yield  one  and  the  same  product — stearic  acid.  The  latter 
formula  is  hence  supported  by  the  author's  results.  On  acetylating 
ricinoleic  acid  and  passing  hydrogen  bromide  into  an  acetic  acid  solution 
of  the  acetyl  compound,  a  bromoacetyl  derivative  of  the  composition 
Ci8H3402Br*0Ac  is  obtained.  On  reduction,  this  yields  a  hydroxy- 
stearic  acid ,  CjgH^Oo’OH,  melting  at  81 — 82°,  and  re-solidifying  at 
78  5 — 78°,  but  differing  from  the  ordinary  acid  of  this  composition 
obtained  from  oleic  or  elaidic  acid  in  its  solubility  in  alcohol  and 
ether;  100  parts  of  a  99*5  percent,  alcoholic  solution  saturated  at 
20,5°  contain  13‘24  parts  of  the  acid,  the  number  for  an  ethereal 
solution  at  18'5°  being  5  39.  T.  H.  P. 

Behaviour  of  Dibasic  /3-Hydroxy-acids  on  Boiling  with 
Aqueous  Sodium  Hydroxide.  By  Fritz  Fichter  and  Camille 
Dreyfus  ( Ber .,  1900,  33,  1452 — 1455). — Dibasic  /3-hydroxy -acids, 
when  boiled  with  20  per  cent,  aqueous  sodium  hydroxide  for  24  hours, 
lose  water  and  yield  unsaturated  dicarboxylic  acids.  Thus,  /3-hydroxy- 
glutaric  acid  yields  50  per  cent,  of  glutaconic  acid,  and  malic  acid  60 
per  cent,  of  pure  fumaric  acid,  iso Butylparaconic  acid  yields  13  per 
cent,  of  zsobutylitaconic  acid,  whilst  phenylparaconic  acid  gives  a 
mixture  of  26  per  cent,  of  phenylitaconio  acid  and  40  per  cent,  of 
phenyhsoparaconic  acid  (m.  p.  168°,  Fittig,  this  vol.,  i,  397);  from 
3-caprolactone-y-carboxylic  acid  (Abstr.,  1897,  i,  13),  a  14  per  cent, 
yield  of  a-ethylideneglutaric  acid  (Fichter  and  Eggert,  Abstr.,  1898, 
i,  630)  is  obtained.  W.  A.  D. 

Action  of  Cyanogen  Chloride  on  Ethyl  Acetonedicarboxyl- 
ate.  By  Juvenal  DerOme  ( Compt .  rend.,  1900,  130,  1475 — 1478). — • 
The  sodium  derivative  of  ethyl  cyanoacetonedicarboxylate  is  produced 
by  treating  ethyl  acetonedicarboxylate  successively  with  sodium 
ethoxide  and  cyanogen  chloride. 

Ethyl  cyanacetonedicarboxylate,  obtained  by  the  action  of  dilute  acids 
on  the  preceding  substance,  is  crystalline,  melts  at  43 — 44°,  and  is  soluble 
in  the  ordinary  organic  solvents.  This  compound  behaves  as  a  mono¬ 
basic  acid,  and  yields  silver ,  copper ,  and  barium  derivatives  having  the 
formulae  C10H12O5NAg,  (C1()H1205N)2Cti,  and  (C10H12O5N)2Ba.  The 
ethyl  derivative,  C10H12O5NEt,  obtained  by  the  action  of  ethyl  iodide 
on  the  silver  compound,  separates  from  an  ethereal  solution  in  colour¬ 
less,  silky  crystals,  melting  at  55° ;  this  substance  may  have  either  a 
ketonic  or  an  enolic  constitution.  G.  T.  M. 
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Action  of  Hydrocyanic  Acid  on  Ethyl  Cetipate.  By  Ren^ 
Thomas-Mamert  and  St.  Weil  (Bull.  tioc.  Chim .,  1900,  [iii],  23, 
430 — 437). — Hydrocyanic  acid  itself  has  little  or  no  action  on  ethyl 
cetipate  (oxaldiacetate),  but  the  gradual  addition  of  hydrochloric  acid 
to  a  mixture  of  potassium  cyanide  with  an  ethereal  solution  of  the  ester 
results  in  the  formation  of  about  3  per  cent,  of  ethyl  fiy-dihydroxy-fiy- 
dicyanohexanedioate,  C02EfCH2*C(0H)(CN)-C(0H)(0N)*CH2-C02Et, 
which  crystallises  in  large,  white  tablets  melting  at  164°,  and  is 
hydrolysed  by  alcoholic  potash  to  the  salt , 

C02Et-CH2-C(0H)(C02K)-C(0H)(C02K)-CH2-C02Et. 

On  the  other  hand,  the  action  of  potassium  cyanide  on  oxaldiacetic 
acid  itself,  leads  to  the  formation  of  the  unstable  salt, 

C02K-CH2-C(0H)(aN)-C(0H)(CISr)*CH2-C02K. 

The  chief  product,  however,  of  the  first  reaction  is  a  pale  yellow, 
crystalline  substance  of  the  composition  C21H25012K,  which  is  probably 
formed  by  the  condensation  of  2  mols.  of  ethyl  cetipate  with  sub¬ 
sequent  fixation  of  hydrogen  cyanide  and  hydrolysis  of  the  compound 
thus  formed.  The  corresponding  acid ,  C21H26012,  was  obtained  as  a 
green,  uncrystallisable  oil. 

The  difficulty  with  which  ethyl  cetipate  reacts  with  hydrogen 
cyanide  suggested  that  the  ester  might  have  the  enolic  formula, 
C02Et*CH!C(0H),C(0H)!CH’C02Et,  but  an  examination  of  its  be¬ 
haviour  towards  benzylideneaniline  (compare  Schiff,  Abstr.,  1898, 
i,  237),  made  with  a  view  to  deciding  this  question,  gave  no  definite 
results.  Experiments  with  benzylidene -^-naphthylamine  were  also 
indecisive,  the  product  of  the  action  of  this  compound  on  ethyl 
cetipate  being  a  white,  crystalline  substance ,  C44H40N2O8,  melting  at 
1 25°,  whilst  in  the  presence  of  a  trace  of  piperidine  a  red,  crystalline 
substance  melting  at  80°  is  obtained,  which  appears  to  have  the  com¬ 
position  CggH^gOj^N^  and  to  be  a  condensation  product,  and  not  an 
isomeride,  of  the  compound  formed  in  the  absence  of  piperidine.  It 
is  also  noteworthy  that  no  definite  reduction  products  could  be  obtained 
from  ethyl  cetipate,  however  the  conditions  were  varied.  17.  L. 

Compounds  of  Bromal  with  Formaldehyde.  By  Adolf 
Pinner  ( Ber 1900,  33,  1432 — 1433). — Of  several  aldehydes  ex¬ 
amined,  only  bromal  has  been  found  to  react  with  formaldehyde  in  the 
same  way  as  chloral  does  (Abstr.,  1898,  i,  626).  About  half  the 
quantity  of  sulphuric  acid  used  in  the  latter  case  was  employed,  and 
the  mixture  was  allowed  to  remain  for  weeks ;  the  solid  product  was 
separated  by  extraction  with  boiling  alcohol  into  the  sparingly  soluble 
hexabromodimethyltetroxan ,  which  melts  far  above  250°,  and  the  soluble 
hexab)'omodimethyltrioxiny  which  melts  and  decomposes  at  212 — 213°. 

The  i*esinous  product,  formerly  supposed  to  be  dichloral  methylene- 
glycoloxide,  was  really  an  impure  tetroxan.  C.  F.  B. 

Action  of  Bromine  on  Polymeric  Aldehydes.  I.  By  Adolf 
Franke  ( Monatsh .,  1900,  21,  205 — 209). — Under  certain  conditions, 
paraldehydes  yield  derivatives  without  previous  change  to  the  mono¬ 
meric  state.  Para-a-bromofsobutaldehyde  (trimeric),  obtained  in  almost 
theoretical  quantity  by  adding  bromine  to  a  solution  of  para^sobutal- 
dehyde  in  carbon  disulphide  cooled  to  —15°,  crystallises  from  dilute 
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alcohol  in  glistening,  white  needles  and  melts  at  129°  (compare  Lipp, 
Annalen ,  1882,  211,  352),  and  is  soluble  in  ether,  light  petroleum, 
benzene,  acetone,  or  hot  alcohol.  It  is  scarcely  attacked  when 
heated  with  acids,  alkalis,  or  acid  dichromate  solution,  and  metallic 
sodium,  methylic  iodide,  or  zinc  ethyl  fail  to  remove  bromine.  By 
continued  heating  at  150°,  it  is  readily  converted  into  the  monomeric 
condition.  R.  L.  J. 

2-Methyl-2-Bromopropanal  [a-Bromowbutaldehyde].  By 
Adolf  Fbanke  (. Monatsh .,  1900,  21,  210 — 215). — This  substance, 
prepared  by  heating  parabromoisobutaldehyde  (see  preceding  abstract), 
distils  in  an  atmosphere  of  carbon  dioxide  at  113°  under  750  mm. 
pressure  as  a  clear,  mobile  liquid  of  sp.  gr.  1  '555,  which  fumes  in 
moist  air  and  violently  attacks  the  mucous  membrane.  If  pure,  and 
kept  in  a  closed  flask,  it  remains  unaltered  for  weeks,  but  a  trace  of 
acid  or  moisture  causes  polymerisation.  Acid  dichromate  solution 
removes  bromine  and  forms  a-hydroxy?sobutyrie  acid  ;  similarly,  when 
heated  with  water,  a-hydroxybutaldehyde  is  produced,  which  was  not 
observed  to  polymerise  when  kept,  as  stated  by  Gorboff  and  Kessler 
(Abstr,,  1888,  814).  a-Bromoisubutaldehyde  reacts  with  hydroxyl- 
amine  to  form  a-hydroxybutaldoxime ,  a  thick,  colourless,  soluble  liquid 
which  distils  at  110°  under  19  mm.  pressure.  By  the  action  of  acetic 
anhydride,  this  oxime  yields  a  dark,  resinous  oil,  which  is  destroyed 
by  distillation  and  decomposed  by  sodium  carbonate  into  acetone  and 
hydrogen  cyanide.  R.  L.  J. 

An  Aldol  from  «so-Butaldehyde  and  Formaldehyde.  By 
Leo  Wessely  [Monatsh.,  1900,  21,  2 16- — 234). — By  the  action  of 
potassium  carbonate  instead  of  alcoholic  potash  or  calcium  hydroxide 
(compare  Just,  Abstr.,  1896,  i,  413;  and  Apel  and  Tollens,  Abstr., 
1894,  i,  353)  on  a  mixture  of  isobutaldehyde  and  formaldehyde,  an 
aldol  is  obtained  which  distils  at  67 — 69°  under  14  mm.  pressure,  and 
melts  at  89 — 90°.  It  dissolves  with  some  difficulty  in  many  organic 
solvents,  is  oxidised  by  bromine  water  or  permanganate,  but  not 
attacked  by  atmospheric  oxygen  even  when  left  for  a  long  time  in 
aqueous  solution.  Under  747  mm.  pressure,  two-thirds  distil  over  at 
172 — 173°  unchanged,  the  remaining  third  being  decomposed  into  the 
aldehydes.  The  molecular  weight,  as  determined  by  cryoscopic  and 
ebullioscopic  methods,  indicates  a  dimeric  aldol ;  by  continued  heating 
(as  in  a  vapour  density  determination),  it  becomes  monomeric,  and 
the  derivatives  appear  to  be  of  the  latter  type.  By  reduction,  Just’s 
pentaglycol  ( loc .  cit.)  is  obtained,  and  by  oxidation  with  potassium 
permanganate,  dimethylmalonic  acid,  together  with  the  fourth  of  the 
five  theoretically  possible  hydroxy  valeric  acids. 

The  latter,  which  the  author  names  hydroxy pivalic  acid, 
OH'CHo'CMe^COgH,  crystallises  in  the  rhombic  system,  melts  at 
123°,  dissolves  sparingly  in  ether,  and  when  oxidised  yields  dimethyl¬ 
malonic  acid,  which  melts  at  185°,  not  at  117°,  as  stated  in  Beilstein’s 
handbook. 

The  aldol  forms  a  triacetyl  derivative,  G11H1806,  of  mol.  weight  246, 
which  distils  at  136 — 137°  under  12  mm.  pressure,  and  an  oxime , 
C6HuO,N,  which  boils  at  129°  under  18  mm.  pressure,  melts  at  29*5°, 
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and  has  a  molecular  weight  of  234  or  117,  according  to  the  tempera¬ 
ture  of  estimation.  It.  L.  J. 

The  Negative  Nature  of  Unsaturated  Groups  of  Atoms. 
By  Ferdinand  Henrich  (Ber. ,  1900,  33,  1435 — 1438), — The  author 
(Abstr.,  1899,  i,  469,  &c.)  has  published  the  view  that  all  unsaturated 
groups  of  atoms  exert  a  certain  negative  action,  rendering  replaceable 
the  hydrogen  atoms  of  an  adjacent  CH2  group.  Modern  opinion  in¬ 
clines  to  the  view  that  such  substitution  does  not  take  place  directly 
in  the  CH2  group  of  the  ketonic  form,  but  that  the  latter  first  under¬ 
goes  a  transformation  into  the  tautomeric  enolic  form.  The  author 
points  out  that  the  two  views  are  not  incompatible,  as  Hantzsch  and 
Kissel  (this  voh,  i,  89)  seem  to  think.  C.  F.  B. 

Allylaeetone.  By  Julius  von  Braun  and  Fritz  Stechele  ( Ber ., 
1900,  33,  1472—1477). — Allylaeetone  prepared  by  Conrad’s  method 
(Annalen,  1878,  192,  153)  and  purified  by  means  of  the  semicarbazone 
(m.  p.  100 — 102°),  boils  at  129*5°  and  has  a  sp.  gr.  0*8430;  on  oxida¬ 
tion  with  sodium  hypobromite,  it  yields  bromoform  and  allylacetic 
acid,  whilst  with  1  per  cent,  aqueous  potassium  permanganate,  it 
gives  rise  to  formaldehyde  and  laevulic  acid  ;  attempts  to  bring  about, 
by  means  of  acids  and  alkalis,  a  rearrangement  of  allylaeetone  to 
either  methyl  a-ethylideneethyl  ketone,  CHMelCH'CHg'CO’CHg,  or 
ketohexamethylene  failed  ;  hydrogen  bromide,  either  gaseous  or  dis¬ 
solved  in  glacial  acetic  acid,  is  also  without  action  on  the  ketone, 
methyl  a-bromobutyl  ketone  (Lipp,  Abstr.,  1886,  2 IS)  not  being 
formed.  Attempts  to  obtain  the  foregoing  methyl  a-ethylidene¬ 
ethyl  ketone  from  propenyl  bromide,  CHMelCHBr,  and  sodium  di- 
bromobutyrate  were  without  issue.  The  dibromide  of  allylaeetone  is 
a  colourless  oil  which  decomposes  when  kept,  and  when  treated  with 
alkalis  gives  rise  to  complex  decomposition  products. 

The  oxime  of  allylaeetone  boils  at  190°,  and  when  reduced  with 
sodium  in  ethyl  alcohol  yields  apparently  €-amino-Aa-hexylene 
(“  butallylmethylcarbinamine,”  Merling,  Abstr.,  1891,  1506) ;  attempts 
to  convert  the  dibromide  of  the  latter  into  a  pyrrolidine  derivative  by 
loss  of  hydrogen  bromide  (compare  Merling,  loc.  cit.)  gave  no  definite 
result.  On  the  other  hand,  treatment  of  the  foregoing  oxime  with 
phosphorus  pentoxide  (compare  Wallach,  this  vol.,  i,  44)  appears  to 
yield  dimethylpyrrolidine.  When  the  oxime  is  reduced  with  sodium 
in  boiling  amyl  alcohol,  a  small  quantity  only  of  fi-aminohexane ,  boiling 
at  116°,  is  obtained,  owing  to  complex  decomposition  occurring;  the 
base  was  isolated  in  the  form  of  the  platinichloride. 

When  allylaeetone  is  treated  with  ethyl  bromoacetate  and  zinc 
according  to  Reformatsky’s  method  (Abstr.,  1887,  717),  it  gives  a  65 
per  cent,  yield  of  ethyl  fi-hyd?'oxy-l3-methyl-/\€-heptenoate , 
CH2:CH-CH2*CH2-CMe(0H)-CH2-C02Et  ; 
this  boils  at  123 — 125°  under  20  mm.  pressure,  whilst  the  corre¬ 
sponding  acidt  C8H1403,  is  a  colourless  liquid  boiling  at  175°  under 
25  mm.  pressure.  On  heating  the  latter  for  6  hours  with  acetic 
anhydride  containing  sodium  acetate,  water  is  split  off  and  fi-methyl- 
az-heptadienoic  acid ,  CH2ICH,CH2,CH2’GMeICH,C02H,  formed; 

this  boils  at  138 — 140°  under  18  mm.  pressure,  has  a  sp.  gr.  0*9712  at 
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19°,  jj,D  —  1  *4604,  and  yields  a  stable  silver  salt;  with  bromine  in 
glacial  acetic  acid  solution,  it  yields  a  tetrabromide  as  an  oil,  and  on 
oxidation  gives  rise  to  formaldehyde  and  Isevulic  acid,  facts  which 
determine  its  structure.  W.  A.  D. 

Cyclic  /3-Diketones.  I.  By  Georges  Leser  ( Bull.  Soc.  Chim ., 
1900,  [iff],  23,  370 — 374). — Three  cyclic  /3-diketones,  having  one 
carbonyl  group  in  the  nucleus  and  the  other  in  the  side  chain,  have 
hitherto  been  described,  two  of  these  being  obtained  by  Baeyer  from 
menthone  and  tetrahydrocarvone,  whilst  the  third,  which  differs  from 
the  other  two  in  undergoing  only  partial  hydrolysis  and  in  not  forming 
a  copper  salt,  was  prepared  by  the  author  (Abstr.,  1899,  i,  743)  from 
acetylmethylheptenone.  In  order  to  ascertain  the  cause  of  these 
differences  in  behaviour,  a  general  method  for  the  preparation  of 
similar  ketones  was  sought  in  the  application  of  Claisen’s  reaction  to 
cyclanones.  Wallaces  methylcyc/ohexanone,  when  treated  with 
sodium  and  ethyl  acetate,  yields  25 — 30  per  cent,  of  its  weight  of 
acetylmethylcyc\ohexanone ,  which  was  obtained  as  a  colourless  liquid 
boiling  at  122°  under  14  mm.  pressure,  and  having  a  sp.  gr.  1'030 
at  12°;  it  has  all  the  characteristics  of  /3-diketones,  since  it  is 
soluble  in  cold  alkalis,  gives  a  red  coloration  with  ferric  chloride, 
forms  a  well  crystallised  sodium  hydrogen  sulphite  derivative,  and 
yields  a  dioxime  which  melts  and  decomposes  at  171 — 172°.  When 
boiled  with  aqueous  or  alcoholic  potash,  it  undergoes  partial  hydrolysis 
with  the  formation  of  a  ketonic  acid ,  C9H4603,  which  boils  at  172 — 174° 
under  8  mm.  pressure,  forms  a  semicarbazone  melting  at  141 — 142°, 
and  is  converted  by  oxidation  with  sodium  hypobromite  in  the  cold 
into  an  acid  which  appears  to  be  identical  with  /3-methylpimelie  acid. 
From  these  results,  the  conclusion  is  drawn  that  the  acetylmethylc£/c£o 
hexanone  described  is  either 

CHMe<^Af02)>CH2  or  CHMe<£[j2~^°>CHAc, 

2  2  2  2 
and  the  ketonic  acid  derived  therefrom  either 

CH2Ac-CHMe-CH2-CH2-CH9-C02H 
or  CH2Ac-CH2-CH2-CHMe-CH2-C02H.  “  N.  L. 

Double  Thiocyanates  and  Cyanides.  By  Paul  Walden  (Zeit. 
anorg .  Chem.,  1900,  23,  373 — 377). — The  author  has  determined  the 
electric  conductivity  of  the  following  salts  :  potassium  silver  cyanide, 
potassium  mercury  cyanide,  potassium  zinc  cyanide,  potassium  cad¬ 
mium  cyanide,  sodium  nitroferricyanide,  potassium  nickel  cyanide, 
potassium  platinum  thiocyanate,  potassium  cobalt  cyanide,  and  potass¬ 
ium  manganese  cyanide.  The  values  for  A  =  (/a1024  -  ^32) are  in 
accordance  with  the  view  that  these  compounds  are  complex  salts. 

E.  C.  R. 

Action  of  Cyanogen  Bromide  on  Tertiary  Amines.  By  Julius 
von  Braun  (Ber.,  1900,  33,  1438 — 1452). — Cyanogen  bromide  reacts 
with  tertiary  amines,  NR1RnR111.  In  some  cases,  the  transient  forma¬ 
tion  of  a  solid  substance,  presumably  a  compound,  NR1R11RluBr'CN, 
can  be  observed ;  in  all  cases,  the  final  products  are  a  cyanamide, 
NRnRm*CN,  and  an  alkyl  bromide,  RII.  In  the  case  of  dimethylaniline, 
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and  in  this  case  only,  the  formation  of  a  tetralkylammonium  salt, 
NMe3PhBr,  was  observed  in  amount  equivalent  approximately  to 
2  mols.  per  3  of  the  cyanamide  ;  without  doubt,  the  alkyl  bromide, 
formed  as  indicated  above,  had  added  itself  on  to  some  of  the  tertiary 
amine  which  had  not  yet  reacted  with  the  cyanogen  bromide.  In  the 
case  of  tripropylamine,  ethyldipropylamine,  methyldipropylamine,  and 
tribenzylamine,  the  hydrobromide  of  the  amine  was  formed  in  addition 
to  the  cyanamide.  It  is  always  the  smallest  of  the  alkyl  radicles  that 
is  eliminated  as  the  alkyl  bromide  ;  this  was  distilled  off,  and  then  the 
cyanamide  was  distilled  over  under  diminished  pressure.  The  latter 
was  identified  by  hydrolysing  it  with  acid  agents  into  the  corresponding 
secondary  amine,  NHRUR1U,  or  by  converting  it  with  alcoholic  am¬ 
monia  and  hydrogen  sulphide  into  the  corresponding  thiocarbamide, 
NRnRm*CS-NH2. 

Methyldipropylamine,  ethyldipropylamine,  and  tripropylamine  react 
very  vigorously  with  cyanogen  bromide ;  ether  may  be  used  as  a 
diluent.  Dimethylaniline,  methylethylaniline,  and  diethylaniline 
react  less  readily,  and  the  first  somewhat  abnormally,  as  just  indicated. 
Metkylpropylaniline,  ethylpropylaniline,  and  dipropylaniline  react  still 
less  readily.  Diphenylamine  does  react,  but  the  reaction  has  to  be 
accelerated  by  heating  for  2  hours  at  60 — 70°  •  the  same  is  true  of 
tribenzylamine.  Diphenylmethylamine  and  triphenylamine  do  not 
react  at  all  with  cyanogen  bromide. 

Most  of  the  substances  obtained  seem  to  be  known  already.  Phenyl- 
propylcyanamide  is,  perhaps,  new  ;  it  boils  at  140 — 142°  under  10  mm., 
and  at  281°  under  atmospheric  pressure,  decomposing  slightly  in  the 
latter  case. 

By  treating  a  tertiary  amine  with  cyanogen  bromide  and  hydro¬ 
lysing  the  resulting  cyanamide,  the  smallest  radicle  of  the  amine  can 
be  eliminated  and  a  secondary  amine  obtained.  The  method  is  a  con¬ 
venient  one,  and  may  prove  useful  in  the  investigation  of  alkaloids. 

C.  F.  B. 

Methylisocarbamide.  By  Julius  Stieglitz  and  Ralph  H.  McKee 
( Ber .,  1900,  33,  1517 — 1519.  Compare  this  vol.,  i,  340) — A  quanti¬ 
tative  yield  of  methyKsocarbamide  hydrochloride  is  readily  obtained 
by  passing  dry  hydrogen  chloride  (1‘08  mols.)  into  a  solution  of  cyan- 
amide  (1  mol.)  in  methyl  alcohol  (25  mols.),  allowing  the  solution  to 
remain  for  2  hours,  and  then  distilling  off  the  excess  of  alcohol  at  40°. 
The  base  is  a  white,  crystalline  solid  melting  at  44 — 45°,  and  distilling 
at  82°  under  9  mm.  pressure  ;  it  has  strong  basic  properties,  and 
readily  abstracts  both  moisture  and  carbon  dioxide  from  the  atmo¬ 
sphere.  When  heated  with  very  dilute  hydrochloric  acid  at  100°  in 
sealed  tubes,  it  yields  methyl  chloride  and  carbamide.  The  author 
considers  that  this  affords  an  explanation  of  observations  made  by  Gabriel 
(Abstr.,  1896,  i,  121),  and  by  Menne  (this  vol.,  i,  286). 

Ethylisocarbamide ,  NH2* C(OEt)!NH,  melts  at  42°,  and  distils  at 
95 — 96°  under  15  mm.  pressure.  J.  J.  S. 

Action  of  Allyl  Alcohol  and  of  Ethylene  on  Mercuric  Salts. 
By  Einar  Biilmann  (Rer.,  1900,  33,  1641 — 1655.  Compare  Hofmann 
and  Sand,  this  vol.,  i,  384,  385,  386). — Allyl oxidemer curie  sulphate , 
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(C3H5*0*Hg)2S04,4H20,  obtained  as  a  crystalline  precipitate  when 
allyl  alcohol  is  mixed  with  a  solution  of  mercuric  oxide  in  sulphuric 
acid  and  the  mixture  kept  for  2 — 4  hours,  is  readily  soluble  in  water 
and  in  ammonium  or  sodium  hydroxide,  and  may  be  recrystallised  from 
boiling  water.  When  dissolved  in  20  per  cent,  ammonium  hydroxide 
and  mixed  with  three  times  its  volume  of  alcohol,  it  yields  crystals  of 
allyloxidemer curie  ammonium  sulphate,  (C3H50*Hg)2(NH3)2S04,  which 
are  readily  soluble  in  water.  Allyloxidemercuvic  nitrate, 

C3H50-Hg-N03,H20, 

obtained  by  the  action  of  allyl  alcohol  on  an  excess  of  mercuric  nitrate, 
forms  colourless  crystals,  and,  unlike  Hofmann  and  Sand’s  compound,  is 
readily  soluble  in  water,  also  in  ammonia  or  potassium  hydroxide, 
the  latter  solutions  yielding  a  white  precipitate  on  the  addition  of 
ammonium  sulphide.  If  the  preparation  is  not  made  in  the  cold, 
insoluble  products  are  obtained.  Allyloxidemer  cur  [ammonium  nitrate , 
C3H5*OHg(NH3)*JS"03,  forms  colourless  crystals  readily  soluble  in 
water,  and  the  solution  has  an  alkaline  reaction,  and  when  boiled 
evolves  ammonia.  Allyloxidemercuric  acetate,  2C3H5OHg  •c2h3o2,h2o, 
forms  small,  star-shaped,  colourless  crystals  readily  soluble  in  water  ; 
when  recrystallised  from  hot  water,  it  crystallises  anhydrous  in  the 
form  of  short  prisms.  When  solutions  of  the  sulphate,  nitrate,  and 
acetate  are  treated  with  potassium  bromide  or  chloride,  allyloxide¬ 
mercuric  bromide  and  chloride  are  obtained  as  white  precipitates. 
When  precipitated  mercuric  oxide  is  shaken  with  allyl  alcohol  and 
water,  an  alkaline  liquid  is  obtained  which  gives  a  precipitate  with 
hydrobromic  acid. 

Ethanolmer  curie  sulphate,  (0H*CH2*CH2‘Hg)2S04,  obtained  by 
slowly  bubbling  ethylene  through  a  solution  of  mercuric  oxide  in 
sulphuric  acid  for  some  hours,  forms  a  colourless,  crystalline  precipitate 
sparingly  soluble  in  cold  water,  but  soluble  in  hot  water,  ammonia,  or 
potassium  hydroxide.  Ethanolmercuric  bromide ,  OH’CHg'CH^HgBr, 
is  insoluble  in  water,  but  soluble  in  ammonia. 

Various  attempts  to  prepare  Hofmann  and  Sand’s  allene  compounds 
have  been  made,  but  without  success. 

The  constitution  of  the  allyl  oxide  compound  is  represented  as 

CH 

CH2<^h  ^^H'HgX,  as  the  alternative  formula,^  _^>CH*CH2*HgX, 

contains  an  asymmetric  carbon  atom,  and  all  attempts  to  resolve  the 
compound  into  optically  active  constituents  by  the  aid  of  (/-tartaric 
acid  have  been  unsuccessful.  J.  J.  S. 

Iodoso-,  Iodoxy-,  and  Iodonium  Compounds  derived  from 
Iodo-  and  Chloroiodo-mesitylene.  By  Conrad  Willgerodt  and 
Heinrich  Roggatz  (J.  pr.  Ghem .,  1900,  [ii],  01,  423 — 430). — Iodoso- 
mesitylene ,  C6H2Me3*IO,  a  greyish-yellow,  amorphous  mass  of  charac¬ 
teristic  odour,  is  only  slightly  soluble  in  most  solvents  and  decomposes 
on  keeping  into  iodomesitylene  and  iodoxymesitylene.  The  chloride, 
C6H2Me3*ICl2,  crystallises  in  yellow  needles,  and  rapidly  changes  into 
chloroiodomesitylene.  The  acetate,  C6H2Me3*I(OAc)2,  crystallises  from 
acetic  acid  in  white  needles,  melts  at  158°,  and  is  fairly  stable.  The 
yellow  chromate  explodes  before  it  is  completely  dry. 
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lodoxymesitylene ,  C6H2Me3#I02,  prepared  by  warming  iodosomesityl- 
ene  with  chloroform,  or  alone,  or  in  a  current  of  steam,  crystallises 
from  acetic  acid  in  white  needles  and  explodes  at  195°. 

Dimesityliodonium  hydroxide ,  I(C6H2Me3)2*OH,  was  prepared  by 
grinding  a  molecular  mixture  of  iodosomesitylene  and  iodoxymesitylene 
with  moist  silver  oxide.  The  chloride  crystallises  from  alcohol  in 
needles,  melts  at  122°,  and  is  insoluble  in  water.  The  bromide  crystal¬ 
lises  from  alcohol  in  yellow  needles  and  melts  at  139°.  The  iodide  is 
an  amorphous,  yellow  precipitate  insoluble  in  water  or  ether,  and 
melts  at  194°.  The  nitrate  melts  at  126°.  The  hydrogen  sulphate, 
I(C6H2Me3)2'HS04,  crystallises  in  long,  white  flakes,  and  melts  at  167°. 
The  chromate  is  a  yellow,  amorphous  precipitate,  and  decomposes  at 
101°.  The  platinichloride,  [I(C6H2Me2)2]2PtCl6,  is  a  yellow,  amorph¬ 
ous  powder  which  decomposes  at  151°.  The  mercurichloride , 
[I(C6H2Me3)201]2HgCl2,  decomposes  at  130°. 

Fhenylmesityliodonium  hydroxide ,  CgHgMeg'IPh’OH,  was  prepared 
from  iodoxy benzene  and  iodosomesitylene.  The  chloride  crystallises 
from  alcohol  and  melts  at  94°.  The  mercurichloride  crystallises  from 
hot  water  in  white  needles  and  decomposes  at  247°.  The  platinichloride 
melts  at  173°. 

Dichloroethylmesityliodonium  chloride ,  C6H2Me3*ICl*C2H3Cl2,  pre¬ 
pared  by  the  action  of  mesityliodosochloride  on  a  compound  of  silver 
acetylide  and  silver  chloride  suspended  in  water,  crystallises  in  white 
flakes  and  melts  at  149°.  The  platinichloride  forms  yellow  needles 
and  melts  at  133°. 

Chloroiodomesitylene,  prepared  by  the  action  of  chlorine  on  iodo- 
mesitylene  at  the  ordinary  temperature,  crystallises  from  chloroform  in 
white  needles,  and  melts  at  180°.  Chloroiodosomesitylene,  C6HMe3Cl*IO, 
resembles  iodosomesitylene ;  the  chloride ,  C6HMe3ClTCl2,  crystallises 
from  benzene  in  yellow  needles,  and  readily  decomposes  into  chloro¬ 
iodomesitylene,  the  chlorine  being  liberated  instead  of  passing  into  the 
nucleus  j  the  acetate  crystallises  from  acetic  acid  in  white  needles  and 
melts  at  169°.  Chloroiodoxymesitylene ,  C6HMe3Cl*I02,  separates  from 
acetic  acid  in  an  amorphous  state  and  melts  without  exploding  at  222°. 

T.  M.  L. 

Certain  Coloured  Substances  derived  from  Nitro-com- 
pounds.  By  C.  Loring  Jackson  and  F.  H.  Gazzolo  ( Amer .  Chem.  J., 
1900,  23,  376 — 396.  Compare  Abstr.,  1899,  i,  744). — The  coloured 
substances  resulting  from  the  action  of  sodium  alkyloxides  on  certain 
nitro-compounds  were  considered  by  Meyer  ( Ber.,  1894,  27,  3156) 
to  be  formed  by  the  replacement  of  a  hydrogen  atom  of  the  benzene 
nucleus  by  the  sodium  atom,  but  this  view  was  shown  to  be  incorrect  by 
Lobry  de  Bruyn  (Abstr.,  1895,  i,  653).  Hantzsch  and  Kissel  (this  vol., 
i,  89)  regard  them  as  additive  compounds  in  which  the  sodium  alkyl- 
oxide  is  added  to  the  nitro-group,  whereas  the  observations  of  the 
present  authors  are  best  explained  on  the  hypothesis  that  the  carbon 
of  the  benzene  nucleus,  as  well  as  the  nitro-group,  is  involved,  and  that 
the  substances  possess  a  quinonoid  structure. 

When  a  solution  of  trinitroanisole  or  trinitrobenzene  in  benzene  is 
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treated  with  a  solution  of  ethyl  sodioacetoacetate  or  sodiomalonate  in 
the  same  solvent,  a  red  precipitate  is  produced  which  consists  of  a 
compound  of  1  mol.  of  the  nitro-compound  with  3  mols.  of  the  ethereal 
salt.  These  substances  are  amorphous  powders,  soluble  in  water, 
alcohol,  or  acetone ;  they  explode  on  heating,  and  are  instantly  de¬ 
composed  by  acids.  The  compound,  C6U2(NO2)3*OMe,30HAcNa,CO2Et, 
is  of  a  deep  crimson  colour  ;  the  compound , 

C6H2(N02)3*0MeJ3CHNa(C02Et)2, 

possess  a  deep  maroon  colour,  and  does  not  react  with  ethyl  iodide. 
The  compounds ,  C6H3(N02)3,3CHAcNa*C02Et,  and 

06H3(N 02)3,30HNa(C02Et).2, 

are  of  a  brownish-red  and  a  rich  maroon  colour  respectively  ;  the  latter 
is  decomposed  by  bromine  with  formation  of  trinitrobenzene  and 
sodium  bromide. 

The  compound ,  C6H3(N02)3,3C5Hu'0Na,  obtained  by  the  action  of 
sodium  amyloxide  on  trinitrobenzene,  is  a  dark  crimson,  amorphous 
powder,  soluble  in  water,  alcohol,  or  acetone.  Sodium  methoxide  and 
ethoxide  yield  similar  products,  whilst  sodium  phenoxide  produces  a 
red  colour,  but  no  precipitate.  Coloured  substances  are  also  formed 
by  the  action  of  sodium  hydroxide  and  benzyl  cyanide  on  trinitro¬ 
benzene,  but  cannot  be  isolated.  When  picramide  is  treated  with 
sodium  methoxide,  a  brick-red  precipitate  is  obtained,  which  rapidly 
decomposes.  2  :4-Dinitrotoluene  gives  a  very  unstable,  red  precipitate 
both  with  sodium  methoxide  and  with  ethyl  sodiomalonate.  2  : 4- 
Dinitro-m-xylene  produces  a  coloration  with  sodium  methoxide,  but 
not  with  ethyl  sodioacetoacetate  or  sodiomalonate  ;  2  :  4  : 6-trinitro-m~ 
xylene  yields  an  unstable  red  substance  with  each  of  these  reagents, 
whilst  dinitromesitylene,  trinitromesitylene,  and  the  triethyl  ether  of 
dinitrophloroglucinol  give  only  negative  results. 

Similar  experiments  were  made  with  aromatic  compounds  rich  in 
negative  radicles,  but  not  containing  nitro-groups,  but  in  no  case  was 
any  coloured  additive  compound  produced. 

When  the  compound  C6H2(N02)3*0C7H7,C7H7*0Na  (Abstr.,  1898,  i, 
517)  is  heated  with  methyl  alcohol,  both  the  benzyl  groups  are  re¬ 
placed  by  methyl,  and  on  treating  the  methyl  compound  with  benzyl 
alcohol  the  reverse  change  occurs.  Benzyl  picrate  melts  at  145°,  and 
not  at  115°,  as  inadvertently  stated  ( loc .  cit.).  Benzoyl  chloride  reacts 
with  the  methyl  compound,  CgH^NO^g'OMe, OMeNa,  with  the  forma¬ 
tion  of  a  substance  of  a  more  intense  scarlet  colour. 

The  paper  also  contains  the  description  of  an  improved  method  for 
the  preparation  of  picryl  chloride.  E.  G. 


Alkylation  of  Indene.  By  Wilhelm  Marckwald  (Ber.y  1900, 
33,  1504 — 1505)  — The  indenes  can  be  alkylated  by  the  action  of 
alkyl  iodides  in  presence  of  solid  alkali  hydroxides. 


1  -Benzylindene,  CH^.Q|^£^>OH‘CH2Ph,  prepared 


by  the  action  of 


benzyl  chloride  and  solid  potassium  hydroxide  on  indene,  is  a  yellow 
oil  which  boils  at  230 — 235°  under  15  mm.  pressure. 

1  -Methylindene  boils  at  197 — 200°,  and,  unlike  indene,  is  lighter 
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than  water ;  it  gives  a  series  of  colour  reactions  with  sulphuric  acid, 
which  serve  to  distinguish  it  from  indene  and  the  isomeric  3-methyl- 
indene.  T.  M.  L. 

Oxidation  of  Aniline.  By  Eugen  Bamberger  and  Fred. 
Tschirner  ( Anncilen,  1900,  311,  78 — 90.  Compare  Abstr.,  1898,  i, 
518,  and  Abstr.,  1899,  i,  347). — The  paper  describes  in  detail  the 
experimental  results,  of  which  a  summary  has  already  appeared  ( loc . 
cit.).  M.  0.  F. 

Direct  Introduction  of  Nitro-groups  into  the  Side  Chain  of 
Aromatic  Amines.  By  Eugen  Bamberger  and  Ernst  Hoff 
(Anncilen,  1900,  311,  91 — 98.  Compare  Abstr.,  1894,  i,  239  ;  also 
Abstr.,  1895,  i,  261,  273). — -The  paper  contains  experimental 
details  relating  to  the  action  of  nitric  anhydride  on  o-toluidine, 
jD-toluidine,  i//-cumidine,  andp-nitraniline  (compare  loc.  cit.).  M.  O.  F. 

Dehydration  of  Amine  Nitrates  to  Nitramines  (Diazoic 
Acids).  By  Eugen  Bamberger  and  Ernst  Hoff  (Anncilen,  1900,  311, 
99 — 116). — When  the  nitrates  of  certain  amines  are  heated  with 
acetic  anhydride,  the  elements  of  water  are  eliminated,  and  nitramines 
(diazoic  acids)  produced  (Bamberger,  Abstr.,  1895,  i,  273).  The  yield 
of  a  diazoic  acid,  depending  on  its  tendency  to  undergo  isomeric 
change,  reaches  a  maximum  in  the  case  of  o-nitraniline  and  jp-nitr- 
aniline ;  a-naphthylamine  and  /3-naphthylamine  do  not  undergo  the 
change  in  question. 

The  course  of  the  reaction  has  been  studied  in  the  case  of  aniline, 
o-toluidine,  ^-toluidine,  pbronioaniline,  o-nitroaniline,  ra-nitroaniline, 
/>-nitroaniline,  m-nitro-o-toluidine,  m-nitro-p-toluidine,  />-chloroaniline, 
and  j9-chloro-o-mtroaniline.  M.  O.  F. 

Action  of  Cyanogen  Bromide  on  Dimethyl-  and  Diethyl- 
aniline.  By  Boland  Scholl  and  Wilhelm  Norr  ( Ber 1900,  33, 
1550 — 1554). — Cyanogen  bromide  reacts  with  dimethylaniline  at  the 
ordinary  temperature  to  form  methyl  bromide,  which  combines  with 
the  excess  of  the  dimethylaniline,  and  metkylcyanoaniline ,  NMePh*CN, 
which  crystallises  in  colourless  plates  melting  at  31 — 32°;  this  is 
also  formed  by  the  action  of  cyanogen  bromide  on  methylaniline. 
Ethylaniline  behaves  in  a  similar  manner  towards  cyanogen  bromide, 
ethylcyanoaniline  being  produced,  together  with  ethyl  bromide,  only 
a  small  portion  of  which,  however,  unites  with  the  excess  of  the  base. 

A.  H. 

Molecular  Rearrangement  of  Imino-ethers  by  Heat.  By 
Wilhelm  Wislicenus  and  Max  Goldschmidt  (Ber.,  1900,  33, 
1467 — 1471.  Compare  Wheeler,  this  vol.,  i,  293). — Phenylformimino- 
ethyl  ether,  OEt'CHINPh,  when  heated  in  a  sealed  tube  for  8  hours 
at  230 — 240°,  yields  40  per  cent,  of  the  isomeric  methylformanilide,  a 
small* quantity  of  diphenylformamidine  being  also  formed  ;  the  trans¬ 
formation  of  phenylformiminoethyl  ether  into  ethylformanilide  is 
somewhat  more  complete  (65  per  cent.)  under  similar  conditions, 
whilst  phenylbenziminomethyl  ether,  OMe'CPhINPh,  yields  35  per 
cent,  of  the  theoretical  quantity  of  methylbenzanilide.  From  these 
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transformations,  it  appears  that  in  the  alkyl  derivatives  of  the  acid 
amides  the  stable  position  of  the  alkyl  radicle  is  in  attachment  to 
nitrogen  ;  the  silver  derivatives,  on  the  other  hand,  must  be  regarded 
as  O-derivatives,  since  in  the  cold  they  give  O-ethers,  although  the 
application  of  heat  suffices  to  convert  the  latter  into  N-ethers.  Since 
benziminomethyl  ether  is  decomposed,  by  heating  at  270 — 280°,  into 
benzonitrile  and  methyl  alcohol,  it  appears  that  the  foregoing  trans¬ 
formations  by  heat  are  fundamentally  different  to  the  conversion  of 
imino-ethers  into  acid  amides  by  warming  with  alkyl  iodides ;  in  the 
latter  case,  the  change  takes  place  owing  to  the  formation  of  an  inter¬ 
mediate  additive  compound  (Wheeler,  loc.  cit.).  W.  A.  D. 

Action  of  Cyanogen  Bromide  on  Phenol.  By  Roland  Scholl 
and  Wilhelm  Norr  (. Ber .,  1900,  33,  1555). — When  phenol  is  heated 
at  130°  with  cyanogen  bromide,  it  yields  jo-bromophenol.  Resorcinol 
behaves  in  a  similar  manner,  yielding  monobromoresorcinol. 

A.  H. 

Nitroso-orcinol.  By  Ferdinand  Henrich  ( Ber 1900,  33, 
1433 — 1435.  Compare  Abstr.,  1896,  i,  476*  1897,  i,  404;  and  this 
vol.,  i,  163). — The  red  (/?)  variety,  as  prepared  by  the  author’s  method, 
is  probably  as  pure  as  that  prepared  by  Farmer  and  Hantzsch  (this 
vol.,  i,  103),  for  it  changes  comparatively  suddenly  into  the  yellow  (a) 
variety  at  126 — 129°  if  only  a  whole  crystal  of  it  be  heated.  When 
the  powdered  substance  is  heated,  the  change  occurs  at  90 — 110°,  a 
partial  change  having  taken  place  during  the  powdering.  The 
author’s  value  of  the  dissociation  constant  of  the  yellow  variety  differs 
more  from  that  of  Farmer  and  Hantzsch  than  might  be  expected,  and 
it  is  not  impossible  that  the  latter  were  working  with  the  red  variety. 

C.  F.  B. 

Reactions  of  Formaldehyde.  By  Carl  Goldschmidt  ( Chem . 
Zeit.y  1900,  24,  145.  Compare  this  voJ.,  i,  285). — Anhydro-^-acetyl- 
aminobenzyl  alcohol  is  formed  when  acetanilide  is  boiled  with  excess 
of  formaldehyde  (40  per  cent.)  and  a  little  dilute  sulphuric  acid  for 
some  time,  and  the  red  liquid  thus  obtained  treated  with  alkali ;  it  is 
best  purified  by  solution  in  chloroform  and  precipitation  with  ether. 

When  resorcinol  is  treated  with  an  excess  of  formaldehyde  in  the 
presence  of  dilute  mineral  acids,  a  reddish-brown  compound,  Cl7H1606, 
is  obtained  ;  it  is  insoluble  in  all  the  ordinary  solvents  ;  acids  turn  it 
brick- red,  and  alkalis  purple-red  (compare  Caro,  Abstr.,  1892,  855). 

J.  J.  S. 

Action  of  Formaldehyde  on  Methylaniline.  By  Carl  Gold¬ 
schmidt  (Chem.  Zeit .,  1900,  24,  284.  Compare  this  vol.,  i,  285,  and 
preceding  abstract). — When  monomethylaniline  is  treated  with  an 
excess  of  formaldehyde  in  the  presence  of  hydrochloric  acid,  colourless 
crystals  are  obtained  ;  these  dissolve  in  water,  and  are  reprecipitated 
on  the  addition  of  hydrochloric  acid.  Alkalis  convert  the  crystals 
into  amorphous  p-a nhydromethylaminobenzyl  alcohol ,  CH2IC6H4*.NMe, 
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which  dissolves  in  chloroform,  but  is  insoluble  in  ether,  and  melts  and 
decomposes  at  196°.  J.  J.  S. 

Benzoyl  Hydrogen  Peroxide.  Oxidation  of  Benzaldehyde 
in  Air.  By  Adolf  von  Baeyer  and  Victor  Villiger  (. Ber .,  1900, 
33,  1569 — 1585). — Benzoyl  peroxide  was  prepared  by  the  action  of 
benzoyl  chloride  and  sodium  hydroxide  on  hydrogen  peroxide  (von 
Pechmann  and  Vanino,  Abstr.,  1894,  i,  416),  and  when  purified  by 
dissolving  in  chloroform  and  precipitating  with  methyl  alcohol  was 
found  to  be  without  odour,  and  only  very  slightly  soluble  in  water. 
On  adding  alcoholic  sodium  ethoxide  to  an  ethereal  solution  of  the 
peroxide,  it  was  converted  into  ethyl  benzoate  and  benzoyl  sodium 
peroxide ,  C0H5*CO’O*ONa,  which  separated  as  a  fine  powder.  This 
was  dissolved  in  water,  acidified,  and  extracted  with  chloroform,  when 
a  crude  benzoyl  hydrogen  peroxide ,  C6H5,C0,0'0H,  was  obtained  ;  when 
pure,  this  forms  crystals  melting  without  decomposition  at  41 —  43°, 
liquefies  in  contact  with  water  to  a  heavy  oil,  but  is  moderately  stable 
when  dry,  and  does  not  liquefy  in  air,  dissolves  easily  in  all  solvents 
except  light  petroleum,  from  which  it  separates  in  leaflets,  sublimes 
readily  at  the  ordinary  temperature,  distilsat  97' — 110°  under  13 — 15 
mm.  pressure,  leaving  behind  a  certain  amount  of  benzoic  acid  as  a 
product  of  decomposition,  and  decomposes  completely  into  benzoic 
acid  when  heated  to  80 — 100°  in  the  air.  Unlike  benzoyl  peroxide, 
it  has  a  strong,  unpleasant  odour  resembling  that  of  hypochlorous 
acid  rather  than  that  of  ozone,  and  the  vapour  turns  starch-iodide 
paper  blue.  It  does  not  explode  when  struck,  and  decomposes  without 
violence  when  heated  ;  it  is  not  decomposed  by  manganese  dioxide, 
silver,  or  platinum,  and  does  not  oxidise  chromic  acid ;  it  liberates 
iodine  from  an  acid  solution  of  potassium  iodide,  and  more  slowly  from 
a  solution  to  which  a  bicarbonate  has  been  added,  oxidises  sulphurous 
acid,  hydrochloric  acid,  ferrous  acetate,  and  manganous  acetate,  turns 
litmus  red  and  gradually  bleaches  it,  decolorises  indigo-tincture  very 
rapidly,  oxidises  aniline  to  nitrosobenzene,  benzaldehyde  to  benzoic 
acid,  and  menthone  to  mentholactone,  but  does  not  act  on  acetone  or 
camphor.  With  benzoyl  chloride  and  sodium  hydrogen  carbonate, 
it  gives  benzoyl  peroxide,  whilst  with  acetic  anhydride  it  gives  acetyl 
benzoyl  peroxide.  An  acid  sodium  salt  is  produced  by  the  action  of 
carbonic,  acetic,  or  sulphuric  acid  on  the  neutral  sodium  salt ;  it  separ¬ 
ates  as  a  thick  paste  of  flaky  crystals,  and  soon  decomposes  into 
oxygen,  sodium  benzoate,  and  benzoic  peroxide. 

It  is  suggested  that  in  the  spontaneous  oxidation  of  benzaldehyde  in 
air,  the  first  product  is  benzoyl  hydrogen  peroxide,  and  that  this 
usually  oxidises  another  molecule  of  benzaldehyde  to  benzoic  acid,  so 
that  1CqH5*OHO  is  oxidised  by  1  atom  of  oxygen  ;  if  indigo  is 
present,  however,  the  benzoyl  hydrogen  peroxide  oxidises  this  in  pre¬ 
ference  to  benzaldehyde,  and  1C6H5*CH0  requires  02  for  oxidation  ; 
similarly,  in  presence  of  acetic  anhydride,  acetyl  benzoyl  peroxide  is 
produced  (Nef,  Abstr.,  1898,  i,  109),  and  1C6H5*CH0  again  requires 
02  for  oxidation  ;  the  occurrence  of  these  changes  has  been  verified  by 
experiment.  T.  M.  L. 
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Action  of  Aldehydes  on  Phenylacetic  Acid  and  Benzyl 
Cyanide  and  some  of  its  Derivatives  with  the  Formation  of 
Stilbene  and  Stilbene  Derivatives.  By  Reinhold  von  Walther 
and  A.  Wetzlich  (J.  pr.  Chem.,  1900,  [ii],  61,  169 — 198.  Compare 
Abstr.,  1898,  i,  321). — Details  are  now  given  for  the  preparation  of 
stilbene  from  benzaldehyde  and  phenylacetic  acid.  When  treated 
with  silver  nitrate  in  acetic  acid  solution,  stilbene  dibromide  yields 
kydrobenzoin  dinitrate ,  which  is  a  colourless,  microcrystalline  powder 
melting  at  132°.  Anisaldehyde  and  phenylacetic  acid,  when  heated 
together  for  8  hours  in  a  sealed  tube  at  240°,  give  a  20  per  cent, 
yield  of  £>-methoxystilbene.  In  a  similar  manner,  cuminaldehyde  and 
salicylaldehyde  condense  with  phenylacetic  acid  to  form  ^-^opropyl- 
stilbene  and  4-phenylcoumarin  respectively. 

p-Nitrophenylacetic  acid  condenses  ( a )  with  benzaldehyde  to  form 
a-p -nitrophenylcinnamic  acid,  which  crystallises  in  needles  melting 
at  224*5°,  forms  insoluble  silver ,  copper ,  lead,  ferrous  and  ferric  salts, 
an  ethyl  ester  melting  at  86°,  and  a  methyl  ester  melting  at  104°, 
but  does  not  yield  nitrostilbene  when  heated ;  (b)  with  anisalde¬ 
hyde  to  form  ip-methoxy-p-nitrostilbene,  which  crystallises  in  lustrous, 
golden  leaflets  melting  at  133°;  (c)  with  cuminaldehyde  to  form  p-iso- 
propyl-p-nitrostilbene ,  which  crystallises  in  small,  lustrous,  deep 
yellow  leaflets  melting  at  132°;  and  (d)  with  salicylaldehyde  to 
form  ip-nitroA-phenylcoumarin ,  which  forms  yellow  crystals  melting 
at  262°. 

p-Chlorobenzyl  cyanide  condenses  (a)  with  benzaldehyde  to  form 
a-p -chloro-phenylcinnamonitrile,  which  forms  colourless  prisms  melting 
at  112*5°;  (b)  with  anisaldehyde  to  form  a-ip-chlorophenyl-p-methoxy- 
cinnamonitrile ,  which  crystallises  in  broad  prisms  melting  at  127 '5°, 
and  yields  a  dibromide  which  forms  colourless,  silky  prisms  which 
melt  at  164*5°;  (c)  with  furfuraldehyde  to  form  ftfurfuryl-a- 
Tp-chlorophenylacrylonitrile ,  which  crystallises  in  long,  yellowish, 
matted  needles  melting  at  80° ;  ( d )  with  piperonaldehyde  to  form  a- 
p-chlorophenylmethylenedioxycinnamonitrile ,  which  melts  at  165°; 
(i e )  with  o-nitrobenzaldehyde  to  form  a^-chlorophenyl-o-nitrocinnamo - 
nitrile ,  which  forms  bright  green  aggregates  of  silky,  hair-like 
crystals  melting  at  161°;  (f)  with  m-nitrobenzaldehyde  to  form 
a-g-chlorophenyl-m-nitrocinnamonitrile ,  which  crystallises  in  yellow, 
prismatic  plates  melting  at  191°;  (g)  with  jo-nitrobenzaldehyde  to 
form  a,'])-chlorophenyl-])-nitrocinnamonitrile ,  which  forms  yellow  needles 
melting  at  166°;  (h)  with  cuminaldehyde  to  form  a-p-chlorophenyl-\>- 
isopropylcinnamonitrile,  which  crystallises  in  plates  or  tablets  fre¬ 
quently  twinned,  which  melt  at  126°;  and  (i)  with  bromoanisaldehyde 
to  form  a-p-chlorophenyl-p-methoxybromocinnamonitrile ,  which  melts  at 
164°.  The  condensation  products  of  piperonaldehyde  with  benzyl 
cyanide  and  jo-nitrobenzyl  cyanide  melt  at  122°  and  at  187°  respectively. 

iso- Nitroso-^-chlorobenzy l  cyanide ,  C6H4C1*C(CN)!N0H,  obtained  by 
the  action  of  amyl  nitrite  on  jp-chlorobenzyl  cyanide,  crystallises  in 
concentric  groups  of  needles,  melts  at  110°,  and  forms  an  unstable 
silver,  but  more  stable  sodium  and  copper  derivatives. 

Ethyl  ip-chlorophenylacetate  crystallises  in  needles,  melts  at  32°, 
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and  boils  at  260°.  The  corresponding  methyl  ester  is  liquid  and  boils 
above  200°.  p-Chlorophenylacetic  acid  condenses  with  aromatic  alde¬ 
hydes  to  form  stilbene  derivatives,  but  the  intermediate  acid  com¬ 
pounds  cannot  be  obtained  ;  it  condenses  (a)  with  benzaldehyde  to 
form  Y>~chlorostilbene,  which  crystallises  from  glacial  acetic  acid  and 
melts  at  129°;  ( b )  with  anisaldehyde  to  form  p- methoxy-\)~chlorostilbene , 
which  crystallises  in  leaflets  melting  at  177*5°,  and  forms  a  dibromide 
which  crystallises  in  small,  white  needles ;  (c)  with  salicylaldehyde  to 
form  3-p -chlorophenylcoumarin,  which  crystallises  in  clusters  of 
reddish  prisms  melting  at  184°;  and  (d)  with  bromoanisaldehyde 
(which  melts  at  52°)  to  form  p-methoxybromostilbene ,  which  crystal¬ 
lises  in  lustrous  leaflets  melting  at  138°.  R.  H.  P. 

New  Drugs.  [Aromatic  Hydroxy-acids  and  Esters.]  By  Alfred 
Eikhorn  ( Annalen ,  1900,  311,  26 — 77). — This  paper  is  the  first  of  a 
series  having  a  similar  character,  and  describes  experiments  undertaken 
with  the  object  of  introducing  new  drugs,  and  of  examining  certain  of 
those  already  known  with  the  view  of  nullifying  disagreeable  after¬ 
effects. 

[With  Balthasar  Pfyl.] — Methyl  o-hydroxy-m-aminobenzoate  crys¬ 
tallises  from  a  mixture  of  benzene  and  petroleum  in  white  needles,  and 
melts  at  90°  ;  the  ethyl  ester  crystallises  from  alcohol,  and  melts  at  47°. 

ip-Amino-m-hydroxybenzoic  acid ,  prepared  by  reducing  Griess'  jt?-nitro- 
m-hydroxybenzoic  acid  with  tin  and  hydrochloric  acid,  crystallises 
from  dilute  alcohol  in  brown  leaflets,  and  melts  at  216°;  th methyl 
ester,  known  commercially  as  ‘  orthoform,’  crystallises  from  benz¬ 
ene  or  water  in  silvery  leaflets,  and  melts  at  120 — 121°;  this  is 
also  obtained  by  reducing  methyl  p-nitro-m-hydroxybenzoate ,  which 
crystallises  from  alcohol  in  needles,  and  melts  at  92°.  The  ethyl  ester 
crystallises  in  silvery  leaflets,  and  melts  at  98°. 

Methyl  w-amino-jt?-hydroxy benzoate,  known  commercially  as  ‘  ortho¬ 
form  neu,}  is  dimorphous,  the  technical  product  being  in  the  form 
of  lustrous  needles  which  melt  at  142°;  it  also  separates  from 
chloroform  in  white  crystals  which  melt  at  110 — 111°,  and  after 
solidification  at  142°.  The  hydrochloride  of  this  salt  crystallises  from 
alcohol  in  white  needles  and  melts  at  225°.  The  ethyl  ester  is  like¬ 
wise  dimorphous,  crystallising  from  chloroform  with  a  small  pro¬ 
portion  of  petroleum  in  aggregates  of  lustrous  needles  melting  at  84°, 
whilst  glacial  acetic  acid  deposits  it  in  leaflets  melting  at  112°  (com¬ 
pare  Auwers  and  Rohrig,  Abstr.,  1897,  i,  341). 

Ethyl  nitro-o-cresotate  [N 02 :  Me :  OH :  C02H  —  5  or  6:3:2: 1],  pre¬ 
pared  by  the  action  of  nitric  acid  in  glacial  acetic  acid  on  ethyl 
cresotate  in  the  same  solvent,  crystallises  from  dilute  alcohol  in 
slender  plates  and  melts  at  63 — 64°.  Ethyl  amino-o-cresotate,  obtained 
on  reducing  the  foregoing  ester  with  tin  and  hydrochloric  acid,  crys¬ 
tallises  from  dilute  alcohol  in  slender  needles  and  melts  at  102°. 

Ethyl  nitro-m-cresotate  crystallises  from  dilute  alcohol  in  slender, 
white  needles,  and  melts  at  73 — 74°;  ethyl  amino-m-cresotate,  obtained 
from  it  on  reduction,  crystallises  from  alcohol  in  long,  white  needles 
melting  at  85°,  and  therefore  differs  from  the  ethyl  aminocresotate 
described  by  Gattermann  (Abstr.,  1894,  i,  504),  which  melts  at  71 — 72°. 
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Nitro-\*-creosotic  acid  crystallises  from  benzene  or  dilute  alcohol  in 
slender,  reddish-yellow  needles,  and  melts  at  175°  ;  the  ethyl  ester  forms 
lustrous,  pale  yellow  leaflets,  and  melts  at  104 — 105°.  Ethyl  ctmino- 
y  cresotate  separates  from  alcohol  in  white  needles  and  melts  at  101°. 

3-Hydroxy-o-toluic  acid  [002H  :  Me  :OH  ==  1  :  2  :  3]  melts  at 
145 — 146°;  when  dissolved  in  glacial  acetic  acid  and  treated  with  a 
mixture  of  glacial  acetic  and  concentrated  nitric  acids,  it  yields  two 
nitro-derivatives. 

a-Nitro-3-hydroxy-o-toluic  acid  crystallises  from  dilute  alcohol  in 
slender,  yellow  needles,  and  melts  at  182°.  Reduction  with  tin  and 
hydrochloric  acid  converts  it  into  a-amino-3~hydroxy~o-toluic  acid , 
which  crystallises  from  water  in  aggregates  of  needles,  and  melts  at 
202 — 204°,  when  it  decomposes ;  the  methyl  and  ethyl  esters  melt  at 
129°  and  109 — 110°  respectively. 

fi-Nitro-3-hydroxy-o-toluic  acid  crystallises  from  water  in  aggregates 
of  prisms,  and  softens  at  100°,  afterwards  becoming  solid,  and  finally 
melting  at  208°,  when  it  darkens  and  evolves  gas.  Reduction  con¬ 
verts  it  into  p-amino-3-hydroxy-o-toluic  acid ,  which  crystallises  from 
water  in  prisms,  and  melts  at  221 — 222° ;  its  probable  constitution 
[C02H:Me:0H:NH2  =  1  :  2  :  3  :  6]  is  indicated  by  the  fact  that  it 
does  not  yield  esters  when  the  alcoholic  solutions  are  treated  with 
mineral  acids. 

Ethyl  3-hydroxy -o-toluate  forms  prismatic  crystals,  and  melts  at  69°. 
Nitration  yields  two  derivatives,  of  which  ethyl  fi  nitro-3 -hydroxy -o- 
toluate  is  less  readily  soluble  in  water,  and  melts  at  143 — 145°; 
reduction  converts  this  substance  into  ethyl  fi-amino-3-hydroxy-o-toluate, 
which  crystallises  from  benzene  in  aggregates  of  pale  yellow,  feathery 
crystals  and  melts  at  113°.  Ethyl  a-nitrohydroxytoluate  forms  yellow 
needles  and  melts  at  72°. 

5-Hydroxy-o-toluic  acid  [C02H:Me:0H  =  1  :  2  : 5]  melts  at 
183 — 184°,  Kalle  and  Jacobsen  giving  179°  and  172°  respectively. 
Nitration  converts  it  into  anitro-b-hydroxy-o-toluic  acid ,  which  crystal¬ 
lises  from  alcohol  in  yellow,  lustrous  needles  melting  at  163 — 164°, 
and  fi-nitro  5~hydroxy-d-toluic  acid ,  separating  from  ethyl  acetate  in 
yellow  prisms  which  melt  at  196 — 197°  ;  the  ethyl  esters  are  obtained 
from  ethyl  5-hydroxy-o-toluate  by  direct  nitration,  the  /2-compound 
being  an  oil,  whilst  the  a-ester  crystallises  from  alcohol  in  yellow 
needles  and  melts  at  77 — 79°  Tin  and  alcoholic  hydrochloric  acid 
reduce  the  esters  to  the  corresponding  araiwo-compounds,  of  which  the 
a-derivative  melts  at  92—94°  3  the  /2-compound  melts  at  52°  and 
forms  a  crystalline  hydrochloride  which  melts  and  decomposes  at 
110—111°. 

Ethyl  nitroprotocatechuate  crystallises  from  chloroform  in  aggre¬ 
gates  of  needles  and  melts  at  165°  Reduction  converts  it  into  ethyl 
aminoprotocatechuate ,  which  separates  from  a  mixture  of  benzene  and 
petroleum  in  pale  pink  needles  and  melts  at  89 — 90°  3  the  hydrochloride 
forms  white  leaflets  melting  at  220°. 

Methyl  nitroguaiacolcarboxylate,  prepared  by  adding  a  mixture  of 
glacial  acetic  and  concentrated  nitric  acids  to  a  solution  of  methyl 
guaiacolcarboxylate  in  glacial  acetic  acid,  crystallises  from  dilute 
alcohol  in  yellow  needles  melting  at  135°.  Methyl  aminoguaiacolcarb - 
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oxylate  separates  from  benzene  in  long,  yellow  needles  and  melts 
at  130°. 


Ethyl  nitrodimethyl-a-resorcylate  [COEt :  N02 :  (OMe)2  =  1:4:3:  5] 
forms  pale  yellow  needles  melting  at  130°.  Ethyl  aminodimethyl - 
a-resorcylate,  prepared  by  reducing  the  foregoing  ester,  crystallises 
from  ether  in  aggregates  of  needies  melting  at  49 — 50°;  the  hydro¬ 
chloride  separates  from  acetone  in  white  needles. 

Methyl  nitro-a-naphtholcarboxylate  crystallises  from  glacial  acetic 
acid  in  small,  yellowish  needles  and  melts  at  161°;  reduction  converts 
it  into  methyl  amino  a-naphtholcarboxylate,  melting  at  128 — 129°. 

Methyl  8-hydroxyquinolinecarboxylate  crystallises  from  benzene  in 
white  prisms  and  melts  at  140°  ;  the  ethyl  ester  melts  at  87°.  When 
a  mixture  of  niti’ic  and  glacial  acetic  acids  is  added  to  a  solution  of 
the  methyl  salt  in  acetic  acid,  the  acetate  of  methyl  nitro-8-hydroxy- 
quinolinecarboxylate  crystallises  in  yellow  needles;  at  100°,  this  com¬ 
pound  loses  acetic  acid,  yielding  methyl  nitro-8-hy dr oxy quinolinecarb¬ 
oxylate,  which  crystallises  from  alcohol  in  aggregates  of  small  needles 
and  melts  at  191°.  Reduction  gives  rise  to  methyl  amino-8- hydroxy - 
quinolinecarboxylate ,  which  is  deposited  by  benzene  in  groups  of 
minute  needles  melting  at  120 — 121°, 

Methyl  5-nitro-2-benzoyloxybenzoate,  prepared  by  the  action  of  benzoyl 
chloride  on  methyl  5-nitrosalicylate,  crystallises  from  alcohol  or 
petroleum  in  large,  well-formed  prisms  melting  at  117’ — 118°;  unlike 
the  substance  from  which  it  is  prepared,  and  which  also  melts  at 
117°,  the  benzoyl  derivative  is  insoluble  in  sodium  hydroxide.  Methyl 
5-amino-2-benzoyloxybenzoate  separates  from  alcohol  in  six-sided  plates 
or  prisms  and  melts  at  176°. 

Ethyl  3-nitro-k-acetoxybenzoate  crystallises  from  dilute  alcohol  or 
acetic  acid  in  silvery  leaflets  and  melts  at  39°.  Reduction  converts  it 


into  ethyl  Y-methylbenzoxazole-k-carboxylate , 


C02Et-C6H3<°>CMe, 


which  separates  from  ether  in  slender,  white  needles  and  melts  at 
50°;  treatment  with  boiling  acetic  acid  or  dilute  alcohol  adds  the 
elements  of  water  to  this  compound,  producing  ethyl  3-acetylamino- 
4:-hydroxybenzoate ,  crystallising  in  aggregates  of  minute  rhombs 
or  prisms  and  melting  at  199°.  The  latter  substance  may  be 
reconverted  into  the  anhydro-ester  by  heating  it  with  zinc  chloride  in 
an  oil-bath. 

Ethyl  3-nitro-4:-isobutyroxybenzoate  is  a  colourless  oil  yielding,  on 
reduction,  ethyl  3-isobutyrylamino-i-hydroxybenzoate,  which  crystallises 
from  alcohol  or  benzene  in  white  needles  melting  at  135 — 136°;  the 
neutral  product  of  reduction  is  ethyl  l-isopropylbenzoxazoteA-carb - 

oxylate ,  C02Et#C6H3<^^C*Pr£,  which  boils  at  20°  in  a  vacuum. 


Methyl  3-nitro-k-benzoyloxybenzoate  crystallises  from  alcohol  in  white 
needles  and  melts  at  95°.  Reduction  converts  it  into  methyl 
3-benzoylamino-k-hydroxybenzoate,  which  separates  from  methyl  alcohol 
in  aggregates  of  leaflets  and  melts  at  241°;  the  neutral  product  of 
reduction  is  methyl  \-phenylbenzoxazole-k-carboxylate , 

CO,Et-C,H,<°>CPh, 
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which  crystallises  from  alcohol  in  white  needles  and  melts  at 
157 — 158°. 

[With  Hugo  Hutz.] — iA-Amylamino-3-hydroxybenzoic  acid ,  pre¬ 
pared  by  gradually  adding  1  orthoform  ’  dissolved  in  amyl  alcohol  to  a 
small  proportion  of  boiling  alcohol,  into  which  sodium  is  being 
thrown  in  small  quantities,  crystallises  from  benzene  in  white 
needles  melting  at  171  — 172°,  and  forms  the  nitroso- derivative  melting 
at  152 — 153°;  the  ethyl  ester  crystallises  in  white  needles  and  melts 
at  108—109°. 

Z-i-Amylamino-A-hydroxybenzoic  acid ,  prepared  in  the  same  way 
from  methyl  m-amino-^-hydroxy benzoate,  the  structural  isomeride  of 
‘  orthoform, '  is  a  brown,  amorphous  compound  yielding  a  crystalline 
hydrochloride  which  decomposes  at  238°.  The  mZroso-derivative  forms 
lustrous,  pink  leaflets  and  decomposes  at  157 — 158°  ;  the  ethyl  ester 
crystallises  from  benzene,  on  adding  petroleum,  in  brownish  needles 
melting  at  69 — 71°.  M.  O.  F. 


Formation  of  Chains.  L.  The  Three  Sodium  Nitrophen- 
oxides.  By  Carl  A.  Bischoff  [and,  in  part,  Frankel,  Gohs,  and 
Wengel]  ( Ber.y  1900,  33,  1591 — 1602). — Ethyl  a-o-nitrophenoxypro - 
pionate ,  N02‘C6H4*0‘CHMe*C02Et,  crystallises  from  alcohol  in  needles 
and  melts  at  48° ;  the  acid  crystallises  from  dilute  alcohol  in  pale 
yellow  needles  and  melts  at  157 — 159° ;  methylphenomorpholone , 


CA< 


NHi*  CO 
O - CHMe’ 


prepared  by  reducing  the  ester  with  zinc  dust  and 


hydrochloric  acid,  crystallises  from  dilute  alcohol  in  minute  needles, 
melts  at  143—144°,  and  dissolves  readily  in  most  organic  solvents,  or 
in  strong  acids.  The  m -ester  is  a  heavy,  brownish  oil,  which  boils 
with  partial  decomposition  at  187°  under  7  mm.,  and  at  295 — 296° 
under  769  mm.  pressure;  the  m -acid  forms  yellow  needles,  melts  at 
107 — 110°,  and  decomposes  gradually  in  the  air.  The  p -ester  crystal¬ 
lises  from  alcohol  in  small,  colourless  needles,  melts  at  59 — 61*5°,  and 
boils  at  195*5°  under  4  mm.  pressure ;  the  p -acid  crystallises  from 
ether  and  benzene  in  colourless,  felted  needles  and  melts  at  142*5 — 143° 
Ethyl  a-o-nitrophenoxybutyrate ,  H02,C6H4*0*CHEt*C02Et,  melts  at 
40°  and  resembles  the  propionate ;  the  acid  crystallises  from  dilute 
alcohol  in  pale  yellowish  flakes  and  melts  at  99 — 101°;  on  reducing 
with  zinc  dust  and  hydrochloric  acid,  chlorination  takes  place,  and 

.NH-CO  .  ,  ,  ... 

ethyl  chlorophenomorpholone ,  C6H3C1<^q _ 1S  Pr0<^uce<*  3  ^IS 


crystallises  from  alcohol  in  colourless  needles  and  melts  at  144 — 146°. 
The  m -ester  is  a  yellow  oil  which  boils  with  partial  decomposition  at 
184*5°  under  5  mm.  pressure;  the  m -acid  crystallises  from  a  mixture 
of  ether  and  light  petroleum  in  aggregates  of  yellow  needles,  melts 
at  94*5 — 95*5°,  and  decomposes  on  exposure  to  the  air.  The  p -ester  is 
a  clear,  yellow  oil,  and  boils  at  207 — 208°  under  18  mm.  pressure  ;  the 
acid  crystallises  from  hot  water  in  flakes  or  needles  and  melts  at  116° 
o -Nitrophenyl  isobutyrate ,  CHMe2*C0*(>C6H4*N02,  prepared  by  the 
action  of  isobutyryl  chloride  on  sodium  o-nitrophenoxide,  is  a  yellow 
oil  and  boils  at  163 — 164°  under  9  mm.  pressure. 

Ethyl  a-m-nitrophenoxyisobutyrate ,  N02*06H4*0*CMe2,C03Bt,  is  a 
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yellow  oil  and  boils  at  175*8°  under  5  mm.  pressure;  the  acid  crys¬ 
tallises  from  a  mixture  of  ether  and  light  petroleum  in  yellow  prisms 
and  melts  at  97*7 — 98°.  The  p -ester  is  an  oil  which  boils  at  190° 
under  13  mm.  pressure  ;  the  acid  crystallises  from  hot  water  in  prisms. 

Ethyl  a-o-nitrophenoxyisovaleratef  NO^CgH^O’CHPr^COgEt,  is  an 
oil  which  boils  at  198 — 208°  under  8  mm.  pressure;  the  acid  crystal¬ 
lises  in  needles  and  melts  at  83 — 85°.  The  m -ester  is  a  yellowish-brown 
oil,  and  boils  at  187°  under  6*5  mm.  pressure;  the  acid  crystallises 
from  light  petroleum  in  long,  colourless  needles  and  melts  at  82°. 
The  p -ester  is  a  yellow  oil  boiling  at  195 — 205°  ;  the  acid  crystallises 
from  alcohol  in  pale  yellow  flakes  and  melts  at  134 — 135°. 

T.  M.  L. 

Formation  of  Chains.  LI.  Chloro-  and  Bromo-phenols. 
Summary  of  Quantitative  Results  on  the  Condensation  of 
Phenols  with  Esters  of  a-Bromo-fatty  Acids.  By  Carl  A. 
Bischoff  [and,  in  part,  Herr,  Jentschmen,  and  Ssyrotschkin] 

( Ber.y  1900,  33,  1603 — 1611). — Ethyl  a-2  \k-dichlor ophenoxy propionate , 
C6H3Cl2*0*CHMe*C02Et,  is  a  yellowish  oil  and  boils  at  173 — 176° 
under  12  mm.  pressure  ;  the  acid  crystallises  from  acetone  in  large 
prisms,  and  melts  at  117 — 118°. 

Ethyl  a-2  :  4 -dichlor  ophenoxy  isobutyrate,  C6H3Cl2*0*CMe2#C02Et,  is 
a  colourless  liquid  with  a  faint  odour ;  the  acid  did  not  solidify  in 
5  years. 

Ethyl  2:4:  b-trichlw'ophenoxy acetate ,  C6H2Cl3*0*CH2*C02Et,  crys¬ 
tallises  from  alcohol  in  needles  and  melts  at  41°;  the  acid  crystallises 
from  dilute  alcohol  in  minute,  felted,  colourless  needles  and  melts  at 
177°. 

Ethyl  2:4:  6 -tribromophenoxy acetate  crystallises  from  light  petroleum 
in  colourless  needles  and  melts  at  81°.  The  acid  crystallises  from 
dilute  alcohol  in  needles  and  melts  at  200°. 

The  paper  contains  a  summary  of  all  the  quantitative  measure¬ 
ments  on  the  condensation  of  phenols  with  esters  of  the  a-bromo-fatty 
acids,  and  the  influence  of  the  various  substituting  groups  is  discussed 
in  detail.  T.  M.  L. 

Catecholacetic  Acid.  By  H.  Ludewig  (J.  pr .  Chem.,  1900, 
[ii],  61,  345 — 380). — The  salts  and  a  number  of  derivatives  of 
catecholacetic  acid  (D.  R.-P.  87,336)  are  described.  The  methyl 
ester,  0H*C6H4#0’CH2*C02Me,  crystallises  from  light  petroleum  in 
long  felted  needles  which  melt  at  59°,  and  contain  rather  more  than 
1 H20 ;  the  anhydrous  ester  is  a  colourless,  hygroscopic  oil  which 
readily  passes  into  the  hydrated  crystalline  form.  The  ethyl  ester 
crystallises  from  light  petroleum  in  white  tablets,  melts  at  53°, 
and  on  further  heating  loses  alcohol  and  is  converted  into  the  lactone 
which  begins  to  distil  at  237°. 

Acetylcatecholacetic  acid ,  OAc^CgH^O’CH^COgH,  crystallises  from 
benzene  in  small,  white  needles,  melts  at  110°  and  on  heating  is  con¬ 
verted  into  acetic  acid  and  the  lactone. 

Phosphorus  trichloride  converts  the  acid  into  the  lactone  and  not 
into  the  acid  chloride. 

Catecholacetamide ,  0H#C6H4’0*CH2*C0*NH2,  prepared  by  heating 
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the  ammonium  salt  formed  by  the  action  of  alcoholic  ammonia  on  the 
methyl  ester  or  by  the  action  of  dry  ammonia  on  an  ethereal  solution 
of  the  lactone,  crystallises  from  alcohol  in  stout,  colourless  prisms, 
melts  at  108°  and  contains  1H20,  but  is  converted  by  fusion 
into  the  anhydrous  amide  which  crystallises  from  benzene  and  melts 
at  130°. 


Ccctecholacetanilide  crystallises  from  alcohol  in  long,  silky  needles, 
melts  at  161°,  and  distils  at  250°  ;  it  gives  no  coloration  with  ferric 

x>*ch2-co 

chloride  and  probably  has  the  constitution  1 


O 


■NH„Ph 


the  acetyl  derivative,  OAc’CgH^O'CH^CO’NHPh,  crystallises  from 
benzene  in  minute,  white  needles  and  melts  at  105°;  the  benzoyl 
derivative  crystallises  from  alcohol  in  long,  white  needles  and  melts 
at  117°.  The  ip-toluidide ,  OH*C6H4*CO*NH*C7H7,  crystallises  from 
alcohol  in  white  flakes  and  melts  at  147°.  The  o-toluidide  crystallises 
from  benzene  in  white  needles,  melts  at  105°,  and  distils  at  220°. 
The  methylanilide ,  OH*C6H4'CO*NMePh,  separates  from  ether  in 
large,  colourless,  rhombic  crystals  and  melts  at  95°.  The  piperidide , 
OH*C6H4*CO*C5NH10,  crystallises  from  alcohol  in  large,  colourless 
tablets  and  melts  at  98°.  The  phenylhydrazide, 

0H-C6H4-0-CH2*C0*NH-NHPh, 

crystallises  from  alcohol  in  white,  glistening  flakes,  melts  at  191°, 
and  is  probably  identical  with  the  substance  prepared  by  Moureu 
(Abstr.,  1899,  i,  125)  by  the  action  of  phenylhydrazine  acetate  on 
catecholacetic  acid. 

Ethyl  dinitrocatecliolacetate ,  0H*C6H2(N02)2*0,CH2*C02Et,  produced 
by  the  action  of  nitrous  acid  on  an  alcoholic  solution  of  catechol 
acetic  acid,  crystallises  from  dilute  alcohol  in  white,  glistening  flakes 
which  melt  at  88c  and  contain  1H20,  whilst  the  anhydrous  ester  is 
yellow  and  melts  at  79°.  In  acetic  acid  solution,  nitrous  acid  converts 
catecholacetic  acid  into  dinitrocatecholacetic  acid  and  then  into  oxalic 
acid.  Dinitrocatecholacetanilide ,  O H •  C6H2( N02  )2*  O  •  CH2  •  CO  •  NH  P  b , 
prepared  by  the  action  of  nitrous  acid  on  an  alcoholic  solution  of 
catecholacetanilide,  crystallises  from  alcohol  in  yellow,  felted  needles, 
and  melts  at  199°. 

Nitrocatecholacetic  acid ,  prepared  by  the  action  of  nitric  acid  (1  mol.) 
on  a  solution  of  catecholacetic  acid  in  acetic  acid,  crystallises  from 
water  in  white,  felted  needles  and  melts  at  183°.  Dinitrocatecholacetic 
acid ,  prepared  in  a  similar  manner,  crystallises  from  water  in  small, 
yellow  needles  which  melt  at  122°  and  contain  1H20  ;  the  anhydrous 
acid  separates  from  benzene  in  yellow  crystals  and  melts  at  147°. 

Bromocatecholacetic  acid ,  prepared  by  the  action  of  bromine  (1  mol.) 
on  an  ethereal  solution  of  catecholacetic  acid,  crystallises  from  water 
in  white  needles  and  melts  at  158°  ;  the  ethyl  ester  crystallises  from 
dilute  alcohol  in  long,  colourless  prisms  and  melts  at  48°.  Ethyl 
dibromocatecholacetate  crystallises  from  dilute  alcohol  in  white  tablets 
which  melt  at  89°  and  contain  JH20 ;  the  anhydrous  ester  melts  at 
69°;  the  acid  crystallises  from  water  in  minute,  white  needles  and 


melts  at 


OCHf 


158  ;  the  lactone ,  C6H2Br„<s~  I 


oco 


crystallises  from  light 


petroleum  and  melts  at  100°.  Ethyl tribromocatechol acetate  crystallises 
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in  white  flakes  and  melts  at  118°.  Ethyl  tetrabromocatecholacetate , 
OH'CgBr^O'CHg'CC^Et,  crystallises  from  alcohol  in  minute,  white 
needles  and  melts  at  153°;  the  acid  separates  from  ether  as  a  white 
powder  and  melts  with  decomposition  at  231°.  T.  M.  L. 

Dichlorophthalic  Acids :  Products  of  Condensation.  By 
Emile  C.  Severin  {Bull.  Soc.  Chim 1900,  [iii],  23,  374 — 382). — 
3  :  4-Dicbloro-2'-dimethylaminobenzoylbenzoic  acid  and  its  derivatives 
have  been  already  described  (this  vol.,  i,  296)  ;  when  reduced  with  zinc 
and  hydrochloric  acid,  this  acid  yields  the  corresponding  3  :  4 '-dichloro- 
2' -dimethylaminobenzylbenzoic  acid ,  NMe2*C6H4'CH2*C6H2Cl2*C02H, 

which  crystallises  in  slender,  white  needles  melting  at  225°.  N.  L. 

Formation  of  Chains.  LII.  Derivatives  of  Catechol.  By 
Carl  A.  Bischoff  {Ber.,  1900,  33,  1669 — 1676). — The  quantitative 
results  obtained  by  treating  the  disodium  derivatives  of  catechol  with 
the  calculated  quantity  of  ethyl  a-bromopropionate,  ethyl  a-bromo- 
butyrate,  ethyl  a-bromowo butyrate,  and  ethyl  ct-bromxnso  valerianate  are 
tabulated.  Diethyl  catecho-bis-a-oxy propionate,  C6H4(0*CHMe*C02Et)2, 
is  a  yellow  oil  with  a  garlic-like  odour  and  boils  at  201°  under  6  mm. 
pressure.  Gatecho-a-oxypi'opionolactone ,  obtained  as  a  bye-product 
in  the  preparation  of  the  ethyl  ester,  crystallises  in  colourless 
plates  melting  at  51 — 51*5°;  when  hydrolysed,  these  compounds  yield 
two  stereo-isomeric  catecho-bis-a-oxypropionic  acids ,  one  of  which 
crystallises  in  well-formed  plates  melting  at  167 — 168°,  and  the  other 
in  aggregates  of  slender  needles  melting  at  145*5 — 146°;  both  acids, 
when  distilled,  yield  the  lactone  and  small  quantities  of  lactic  acid, 
and  when  treated  with  ^-phenetidine  yield  catecho-bis-a-oxypropnonyl - 
p  diphenetidide,  which  crystallises  in  small,  soft  needles  melting  at 
186 — 187°.  Catecho-bis-a-oxypropionic  acid  mono-^-phenetidide  crystal¬ 
lises  in  large  prisms  melting  at  169 — 170°,  and  catecho-mono-a-oxy- 
propionyl-^-phenetidide  crystallises,  with  2H20,  in  large  prisms  melting 
at  163*5°. 

Diethyl  catecho-bis-a-oxybutyrate  is  a  bright  yellow  oil  which  boils  at 
290 — 330°  under  744  mm.  pressure,  and  at  195 — 225°  under  13  mm. 
pressure,  and,  when  hydrolysed,  yields  an  oily  acid ,  which,  when  dis¬ 
tilled,  forms  the  anhydride ,  which  is  an  oil  boiling  at  240 — 250°  under 
107  mm.  pressure;  catecho-mono-a-oxybutyrolactone,  obtained  as  a  bye- 
product  in  the  preparation  of  the  ethyl  ester,  is  a  bright  yellow  oil 
which  boils  at  120 — 130°  under  6  mm.  pressure. 

Diethyl  catecho-bis-a-oxyisobutyrate  is  a  bright  yellow  oil  boiling 
at  197°  under  27  mm.  pressure;  catecho-mono-a-oxyisobutyrolactone 
forms  colourless  crystals  melting  at  49*5 — 50*5°;  the  ethyl  ester, 
when  hydrolysed,  yields  the  oily  acid ,  which  boils  at  224°  under 
24  mm.  pressure,  but  is  then  partly  converted  into  the  anhydride , 
which  crystallises  in  six-sided  plates  melting  at  188 — 188*5°. 

Diethyl  catecho-bis-a-oxyisovalerate  is  a  yellow  oil  which  boils  at 
210 — 215°  under  48  mm.  pressure,  and  when  hydrolysed  yields  the 
anhydride ,  which  boils  at  230 — 240°  under  20  mm.  ;  catecho-mono- a~ 
oxyisovalerolactone  is  a  bright,  yellow  oil,  which  boils  at  250 — 260° 
under  753  mm.  pressure,  K,,  H.  P. 


446 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Formation  of  Chains.  LIII.  Derivatives  of  Resorcinol  and 
Orcinol.  By  Carl  A.  Bischoff  [and,  in  part,  Abramson,  Agrozkin, 
and  Minski]  ( Ber .,  1900,  33,  1676 — 1686). — Quantitative  experiments 
with  the  disodium  derivatives  of  resorcinol  and  orcinol  analogous  to 
those  described  in  the  preceding  abstract  are  tabulated . 

Diethyl  resorcino-bis-a-oxypropionate  is  a  thick,  yellow  oil  which 
partly  solidifies  in  the  cold  to  needle-shaped  crystals  melting  at  72 '5°, 
boils  at  202 — 204°  under  13  mm.  pressure,  and  when  hydrolysed  yields 
the  corresponding  acid ,  which  crystallises,  with  1JH20,  in  colourless, 
lustrous  needles  melting  at  226° ;  it  is  probable  that  both  these  are 
mixtures  of  stereoisomeric  compounds. 

Diethyl  resorcino-bis-a-oxybutyrate  is  an  oil  boiling  between  205° 
and  240°  under  55  mm.  pressure,  and  when  hydrolysed  yields  the 
corresponding  acid ,  which  crystallises  with  1JH20,  melts  at  111°,  boils 
at  220 — 230°  under  150  mm.  pressure,  and  forms  a  calcium  salt  which 
is  a  yellow  powder  containing  3H20. 

Diethyl  resorcino-bis-a-oxyisobutyrate  is  a  bright  yellow,  viscous  oil 
which  boils  at  208 — 209°  under  4  mm.  pressure,  and,  when  hydrolysed, 
yields  an  indefinite  acid,  which  decomposes  on  distillation  under  re¬ 
duced  pressure. 

Diethyl  resorcino-bis-a-oxyi&ovalerate  is  a  bright  yellow  oil,  which 
boils  at  200 — 206°  under  20  mm.  pressure,  and,  when  hydrolysed,  yields 
the  corresponding  acid,  which  boils  at  230 — 240°  under  85  mm. 
pressure. 

Diethyl  or  cino-bis-a-oxy propionate,  C6H3Me(0*CHMe*C02Et)2,  is  a 
yellow  oil  with  a  garlic-like  odour,  which  boils  at  314 — 317*5°  under 
764  mm.  pressure,  and,  when  hydrolysed,  yields  the  corresponding  acid, 
which  sinters  at  137°  and  melts  at  146°. 

Diethyl  orcino-bis-a-oxybutyrate  is  a  yellow  oil  which  boils  at 
330 — 340°  under  763  mm.  pressure,  and  when  hydrolysed  yields  the 
corresponding  acid ,  which  is  an  oil. 

The  condensation  of  disodium  orcinoxide  and  diethyl  a-bromoiso- 
butyrate  yields  an  indefinite  compound ,  which  boils  at  280 — 300°  under 
761  mm.  pressure,  and,  when  hydrolysed,  yields  an  oily  acid .  The 
corresponding  compound  derived  from  diethyl  a-bromoisovalerate  is  a 
yellow  oil  which  boils  at  310 — 315°  under  764  mm.  pressure,  and 
when  hydrolysed  yields  an  oily  acid .  B.  H.  P. 

Formation  of  Chains.  LIV.  Derivatives  of  Quinol.  By 
Carl  A.  Bischoff  [and,  in  part,  Olzewski,  Bassewicz,  Stielmann,  and 
Dunin-Sulgustowski]  {Ber.,  1900,  33,  1686 — 1692). — Quantitative 
experiments  with  disodium  quinol,  similar  to  those  described  in  the 
two  preceding  abstracts,  are  tabulated. 

Diethyl  quino-bis-a-oxypropionate,  C6H4(0*CHMe*C02Et)2,  occurs  in 
two  isomeric  forms,  one  of  which  forms  large,  colourless  crystals  melt 
ing  at  91 — 91*5°,  and  when  hydrolysed  yields  an  acid  melting  at 
235°,  whilst  the  other  is  an  oil  which  boils  at  187 — 190°  under  6  mm. 
pressure,  and  when  hydrolysed  yields  an  isomeric  acid  melting  at 
220—224°. 

Diethyl  quino-bis-aroxybutyrate  was  obtained  as  a  viscous,  bright 
yellow  oil,  which  could  be  divided,  when  distilled,  into  two  fractions 
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boiling  at  210 — 212°  and  212 — 217°  under  10  mm.  pressure;  the 
lower  fraction,  when  hydrolysed,  yields  an  acid  which  crystallises  in 
prisms  melting  at  198 — 199°,  and  the  higher  fraction  an  acid  which  is 
an  oil. 

Diethyl  quino-bis-a-oxyv&obutymte  crystallises  in  long  needles  melting 
at  81°,  and  when  hydrolysed  yields  the  corresponding  acid,  which 
crystallises  in  long,  thin,  colourless  plates  melting  at  189°. 

Diethyl  quino-bis-a-oxy\sovalerate  is  a  bright  yellow  oil  which  boils 
at  210 — 215°  under  20  mm.  pressure,  and  when  hydrolysed  yields  the 
corresponding  acid ,  which  forms  plate-shaped  crystals  melting  at  209°. 

The  paper  concludes  with  a  comparison  between  the  various  di- 
hydroxybenzenes,  which  shows  that  the  para-position  is  best  suited  to 
these  condensations,  and  the  ortho-position  least.  It.  H.  P. 

Tetrabromophenolphthalein.  By  Hans  Meyer  (Monatsh.,  1900 
21,  263 — 266). — Dibromo-p-hydroxyphthalanil, 

C6H4<^>N-C6H2Br2-OH, 

which  is  formed  in  small  quantity  during  the  production  of  Priedlander 
and  Stange’s  tetrabromophenolphthaleinoxime  (compare  Abstr.,  1893, 
i,  719)  becomes  the  chief  product  if  the  proportion  of  hydroxylamine 
hydrochloride  is  increased,  or  when  the  oxime  is  further  treated  with 
this  reagent.  It  crystallises  in  long,  slender,  colourless  needles,  is 
slightly  soluble  in  alcohol,  chloroform,  or  glacial  acetic  acid,  and  freely 
soluble  in  alkali  carbonates  or  hydroxides.  The  solution  in  ammonia 
becomes  blood-red  on  standing  and  darkens  later.  Hydrochloric  acid 
decomposes  it,  although  with  difficulty,  into  phthalic  acid  and  dibromo- 
aminophenol  (compare  Abstr.,  1899,  i,  707).  The  substance  was 
synthesised  by  brominating  the  product  of  the  condensation  of  phthalic 
anhydride  with  jo-aminophenol.  Tetrabromophenolphthalein,  which, 
like  the  unbrominated  phthalein,  forms  a  stable  oxime  with  excess  of 
hydroxylamine  hydrochloride,  yields  phthalimide,  if  there  is  no  excess 
(compare  Posner’s  o-cyanobenzaldoxime,  Abstr.,  1897,  i,  472). 

It.  L.  J. 

Grallein  and  Ccerulein.  By  William  It.  Orndorff  and  C.  E. 
Brewer  (Amer.  Chem.  J.,  1900,  23,  425 — 431). — Gallein  is  the 
phthalein  of  pyrogallol,  as  stated  by  von  Baeyer  ( Ber .,  1871,  4,  663), 
whilst  gallin  is  the  corresponding  phthalin. 

Gallein  is  best  represented  by  the  formula 

0<^C6H2(OH)2:>  pr  .nf)  XT  . 
u^C6H20(0H)^u  4  UU2±1 ' 

it  yields  a  methyl  and  an  ethyl  ester,  and  a  triphenylcarbamate,  and 
also  gives  coloured  tetramethyl  and  tetraethyl  ethers  which  are  easily 
hydrolysed  by  solution  of  sodium  carbonate.  It  also  reacts  in  the 

tautomeric lactoid form, 0<Cn6S2/R5\2^^<Cn^xT^^^> since  it  forms  a 

colourless  tetracetate,  tetrabenzoate,  and  tetraphenylsulphonate,  and 
also  colourless  tetramethyl  and  tetraethyl  ethers.  The  colourless 
trimethyl  ether  closely  resembles  phenolphthalein ;  it  dissolves  in 
sodium  carbonate  or  sodium  hydroxide,  forming  a  red  solution  from 
which  it  is  precipitated  colourless  by  acids ;  acetic  anhydride  converts 
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it  into  a  colourless  acetate  which  is  insoluble  in  alkalis.  The  same 
colourless  trimethyl  ether  results  from  the  hydrolysis  of  the  coloured 
tetramethyl  ether. 

Buchka  (Abstr.,  1882,  59),  has  stated  that  when  gallein  is  reduced 
it  yields  hydrogallein,  which,  on  further  reduction  is  converted  first 
into  gallin,  and  finally  into  gallol.  Some  doubt  was  cast  on  the 
accuracy  of  these  conclusions  by  the  observations  of  Herzig  (Abstr., 
1892,  1319),  who  was  unable  to  obtain  hydrogallein.  The  present 
authors  find  that  hydrogallein  does  not  exist,  that  Buchka’s  gallol  is 
really  gallin,  and  that  his  hydrogallein,  gallin,  and  gallol  acetates  are 
identical  in  every  respect. 

Gallin  yields  a  colourless  tetracetate  which  furnishes  a  silver  salt, 
and  a  pentamethyl  ether  which  has  no  acid  properties  and  is  easily 
hydrolysed ;  its  constitution  is  best  expressed  by  the  formula 


CfH 

formula  ' 


°<C6H2(OIlj2>(^^^ ’^6^4 'C02H.  Ccerulein  is  best  represented  by  the 

tf42  C:C6fT20(0H).  .  .  .  . 

CO — C6H(OH)2 - >0  ;  it  gives  a  triacetate  which  is  easily 

reduced  with  zinc  dust  and  acetic  acid.  Ccerulin  yields  a  pentacetate, 
but  not  a  tetracetate  as  stated  by  Buchka  ( loc .  cii.) ;  its  constitution 

C6H4~  C-CeH^OH)^ 

may  be  expressed  by  the  formula  q  H(OH) _ 


E.  G. 


6  : 3 -Dihydro xyflavone.  By  J.  Blumstejn  and  Stanislaus  von 
Kostanecki  {Ber.y  1900,  33,  1478 — 1483). — 6:3 '-Diethoxyjlavanone, 


0EfCH<r0~?H'CeH*'0Et 

OEt  C6H3<^00  ^ 


obtained  by  the  condensation  of 


m-ethoxybenzaldehyde  with  2-hydroxy-5-ethoxyacetophenone  under 
conditions  previously  described  (compare  this  vol.,  i,  237,  238), 
crystallises  from  alcohol  in  colourless  needles,  melts  at  96 — 97°,  and 
has  a  blue  fluorescence  in  alcoholic  solution  ;  with  bromine  in  carbon 
disulphide  solution,  it  yields  the  monobromo-devivsLtive, 

-0-\^  TTT,  ^H^OEfc, 

which  crystallises  from  alcohol  in  white  needles,  melts  at  112 — 113°, 
and  loses  hydrogen  bromide  when  treated  with  warm  concentrated 
alcoholic  potassium  hydroxide,  forming  6  :  3'-dielhoxyflavone, 

*0— C-C6H4-OEt 


OEfC6H3<'c(J>C2H2Br-C6H, 


OEt’CfiH„< 


CO-CH 


This  crystallises  from  alcohol  in  white 


leaflets,  melts  at  135 — 136°,  shows  a  greenish  fluorescence  in  sulphuric 
acid  solution,  and  is  resolved  by  heating  with  sodium  in  alcoholic 
solution,  into  2-hydroxy-5-ethoxyacetophenone  and  m-ethoxybenzoic 
acid  ;  when  boiled  for  several  hours  with  concentrated  hydriodic  acid, 
it  yields  6  : 3' -dihydroxy flcivone,  which  crystallises  from  alcohol  in 
short,  thick,  colourless  needles  and  melts  at  300°  ;  6  :  3' -diacetoxyjictvone 
crystallises  from  alcohol  in  white  needles  and  melts  at  169 — 170°. 

Besaeetophenone  monoethyl  ether  (2  mols.)  condenses  with  benz- 
aldehyde  in  alcoholic  solution  under  the  influence  of  hydrogen  chloride 
to  form,  not  a  flavanone,  but  benzylidem-bis-resacetophenone  minoethyl 
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ether,  CHPh[CH2-CO-C6H3(OH)*OEtJ2,  [CO  :  OH  :  OEt  —1:2:4];  this 
crystallises  from  alcohol  in  slightly  yellow  needles,  melts  at  211°,  and 
yields  a  diacetate  which  forms  small,  white  needles  and  melts  at 
1 38 — 1 39°.  Benzylidene-bis-g  allacetophenone, 

CHPh  [CII2-  CO  •  C6H2(  OH)3] , 

obtained  similarly,  crystallises,  with  2H20,  from  dilute  alcohol  in  beau¬ 
tiful  rosettes  of  needles  which  lose  their  water  of  crystallisation  when 
kept  in  a  desiccator,  and  become  opaque  *  it  melts  at  226°,  and  yields 
a  hexacetyl  derivative  which  crystallises  from  alcohol  and  melts  at 
171—172°.  W.  A.  D. 

Oximes  of  some  Flavonones.  By  Stanislaus  von  Kostanecki 
(. Ber .,  1900,  33,  1483 — 1484). — Although  the  flavones,  like  the 
xanthones,  are  indifferent  to  hydroxylamine,  the  flavanones  readily 
form  oximes. 

q _ _ _ CHPh 

6- BthoxyJlavanoneoxime,  OEt*C6H3<^^  ^  ,  crystallises 

from  alcohol  in  white  needles  and  melts  at  185 — 186°. 

4 '-Methoxy-Q-ethoxyflavanone,  OEt#CfiHq<^  9^  ^6^4  OMe 

^  6  3^C(N-OH)*CH2 

crystallises  from  alcohol  in  white  needles  and  melts  at  190—191°;  it 
is  hydrolysed  by  boiling  with  alcoholic  hydrochloric  acid.  The  acetate 
crystallises  from  alcohol  in  white  needles  and  melts  at  168°. 

T.  M.  L. 

7- Acetylamino -^-naphthaquinone.  By  Friedrich  Kehrmann 
and  H.  Wolff  (Ber.,  1900,33,  1538 — 1542). — 7 -Acetylamino-2-naphthol, 
NHAc*C10H6*OH,  obtained  by  shaking  7-amino-2-naphthol  with 
acetic  anhydride  and  a  little  dry  sodium  acetate,  crystallises  from 
alcohol  in  colourless,  glistening  plates  melting  at  220° ;  on  treatment 
with  nitrous  acid,  it  yields  a  nitroso -derivative,  probably  with  the 
oxime  constitution  NHAc*CI0H5O!N*OH  ;  this  crystallises  from 
benzene  in  yellowish-red,  glistening  plates  decomposing  at  about  220°, 
and  dissolves  readily  in  boiling  water,  alcohol,  or  acetic  acid.  Dilute 
sulphuric  acid  precipitates  it  from  its  solution  in  alkalis  as  a  dark  red, 
crystalline  precipitate  which  slowly  changes  to  a  pale  yellow  powder. 
When  reduced  with  stannous  chloride,  the  oxime  yields  acetyldiamino- 
naphthol ,  NHAc'C10H5(OH)*NH2  [NH2 :  OH  :  NHAc  =  1:2:7],  in  the 
form  of  its  hydrochloride,  together  with  a  certain  amount  of  diamino- 
naphthol  hydrochloride,  the  diacetyl  derivative  of  which  crystallises  in 
colourless  needles  melting  at  226°. 

7 -Acetylamino-l :  2-naphthaquinone  crystallises  from  alcohol  in  glisten¬ 
ing,  almost  black,  needles,  which  rub  down  to  a  dark  red  powder  ;  it 
melts  and  decomposes  at  about  224°,  and  is  soluble  in  alcohol,  acetic 
acid,  or  boiling  water,  yielding  blood-red  solutions.  It  differs  from  the 
isomeric  compound  previously  described  (Abstr.,  1899,  i,  81)  in  its 
much  deeper  colour.  When  treated  with  amines,  the  hydrogen  atom 
in  position  4  is  readily  replaced  by  amino-groups. 

7-Acetylamino-i-anilino-fi-naphthaquinone,  NHAc*C10H4O2,NHPh, 
forms  small,  brownish-red  crystals,  melts  and  decomposes  at  about  280°, 
and  dissolves  in  alkalis,  boiling  alcohol,  or  acetic  acid. 
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9-^4  cetylaminonaphthaphenazine, 


NHAc-O10H6<^>C6H4, 


obtained 


by  the  condensation  of  o-phenylenediamine  hydrochloride  and  7-acetyl- 
aminonaphthaquinone  in  the  presence  of  alcohol  and  a  few  drops  of 
dilute  sulphuric  acid,  crystallises  from  alcohol  in  yellow  needles  melt¬ 
ing  at  288°  ;  its  alcoholic  solution  possesses  a  slight  green  fluorescence. 
When  hydrolysed  with  sulphuric  acid,  it  yields  9-aminonaphthaphenazine , 
which  crystallises  from  alcohol  in  glistening,  reddish-brown  needles 
melting  at  232°,  insoluble  in  water,  and  yielding  mono-acid  salts  which 
have  an  olive-green  colour.  J.  J.  S. 


Preparation  of  Dialkylaminodichloroanthraquinones.  By 
Emile  C.  Severin  (Compt.  rend.,  1900, 130, 1405 — 1407). — 2' -Dimethyl- 
amino-3  :  4 -dichlorobenzylbenzoic  acid,  obtained  by  reduction  of  the  corre¬ 
sponding  benzoylbenzoic  acid  (this  vol.,  i,  296),  is  a  white  solid  which 
melts  at  233°  and  becomes  yellow  when  exposed  to  air  (compare, 
however,  this  vol.,  i,  445).  The  corresponding  diethylamino- acid 
crystallises  in  white  needles  melting  at  237°.  When  heated  with  con¬ 
centrated  sulphuric  acid  at  66°,  these  acids  yield  respectively  2 -di- 
methylamino-5  : 6- dichloroanthraquinone ,  which  crystallises  in  bronzed 
red  needles  melting  at  188°,  and  the  diethylamino- compound,  which  is 
similar  in  appearance,  but  melts  at  175°.  In  this  condensation,  the 
benzylbenzoic  acid  is  first  converted  into  a  ketohydroanthracene,  which 
is  subsequently  oxidised  by  the  excess  of  sulphuric  acid. 

The  corresponding  benzoylbenzoic  acids,  however,  do  not  undergo 
similar  condensation,  which  seems  to  be  prevented  by  the  presence  of 
the  two  chlorine  atoms  in  the  3  and  4  positions  with  respect  to  the 
carboxyl  groups.  C.  H.  B. 


New  Homologues  of  Alizarin,  Hystazarin,  and  Quinizarin. 
By  Stefan  von  Niementowski  ( Ber .,  1900,  33,  1629 — 1636). — When 
4-methylphthalic  anhydride  is  heated  with  catechol  (1  mol.)  and  con¬ 
centrated  sulphuric  acid  for  several  hours  at  185°,  ^-methyl-3  : 7- 

OO 

hystazarin ,  C6H3Me<^QQ^C6H2(OH)2,  is  formed  together  with  a 

smaller  proportion  of  the  isomeric  methylalizarin  [(OH)2  :  Me  = 
1:2:6  or  1:2:  7].  The  latter  crystallises  from  benzene,  in  which  it 
is  moderately  soluble,  in  orange-red  needles,  melts  at  216°,  and  can  be 
sublimed ;  its  tinctorial  properties  and  absorption  spectrum  are 
similar  to  those  of  alizarin ;  its  diacetyl  derivative,  019H1406,  crystal¬ 
lises  from  alcohol  in  stellar  aggregates  of  bright  yellow  needles,  and 
melts,  with  previous  softening,  at  176°.  2 -Methyl-b  :  7 -hystazarin  is 

almost  insoluble  in  benzene,  but  separates  from  alcohol  or  glacial 
acetic  acid  in  yellow  crystals  which  melt  and  decompose  between 
320°  and  340°,  and,  when  distilled  with  zinc  dust  in  a  stream  of  hydro¬ 
gen,  yield  2-methylanthracene ;  the  diacetate ,  C19H1406,  crystallises 
from  alcohol  in  straw-coloured,  felted  needles  and  melts  at  208°. 

2 -Methyl-5  :  8 -quinizarin,  prepared  by  heating  quinol  with  4-methyl- 
phthalic  anhydride  (1  mol.)  and  concentrated  sulphuric  acid  for  5 — 10 
hours  at  140 — 160°,  crystallises  from  a  mixture  of  alcohol  and  benzene 
in  lustrous,  orange-gold  leaflets,  and  melts  at  165°;  after  fusion  and 
resolidification,  or  after  sublimation,  however,  it  melts  at  175°. 
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The  diacetyl  derivative  crystallises  from  alcohol  in  yellow,  obliquely 
truncated  plates  and  melts  at  204° ;  attempts  to  prepare  the  corre¬ 
sponding  dibenzoyl  derivative  failed.  W.  A.  D. 


Bromine  Derivatives  of  Quinizarin.  By  Carl  Liebermann  and 
C.  N.  Ruber  (Her.,  1900,  33,  1658 — 1664). — Bromoquinizarin , 

C6H4<^QQ^>C6HBr(OH)2,  obtained  when  quinizarin  is  dissolved  in 


25  times  its  weight  of  glacial  acetic  acid  and  then  boiled  for  12  hours 
with  3  times  its  weight  of  bromine,  forms  a  red,  crystalline  powder 
insoluble  in  all  ordinary  organic  solvents,  but  soluble  in  alkali  hydr¬ 
oxides,  yielding  blue  or  bluish-violet  solutions.  It  sublimes  at  about 
300°  under  reduced  pressure  and  is  deposited  as  ruby-red,  glistening 
needles  or  plates. 


CO 

Dibromoquinizarin ,  C6H4<^QQ^C6Br2(OH)2,  formed  when  quinizarin 


is  heated  with  6  times  its  weight  of  dry  bromine  in  sealed  tubes  at 
100°  for  8  hours,  sublimes  at  about  350°  under  reduced  pressure, 
yielding  red  needles,  and  appears  to  form  an  unstable  compound  with 
bromine,  which  is,  however,  decomposed  on  exposure  to  the  air.  It  is 
somewhat  sparingly  soluble  in  potassium  hydroxide,  yielding  a  deep 
blue  solution,  but  is  insoluble  in  cold  sodium  carbonate  solution  and 
in  most  organic  solvents.  The  blue  alkaline  solution  and  the  red 
solution  in  concentrated  sulphuric  acid  exhibit  two  absorption  bands 
almost  identical  with  those  given  by  similar  solutions  of  quinizarin 
itself.  When  fused  with  potash,  it  yields  purpurin  and  probably 
hydroxypurpurin  which  on  oxidation  are  converted  into  phthalic 
acid. 

A  mixture  of  two  isomeric  hexabromides,  C14Hg04Br6,  is  obtained 
when  quinizarin  is  left  in  contact  with  some  40  times  its  weight  of 
bromine  for  3  days  at  0°.  The  two  may  be  separated  by  the  aid  of 
a  moderate  amount  of  carbon  disulphide  in  which  the  one  is  insoluble ; 
when  the  filtrate  is  cooled  and  mixed  with  its  own  volume  of  light 
petroleum,  brownish-yellow  crystals  of  the  more  soluble  isomeride 
having  the  composition  2C14H804Br6,CS2  are  obtained.  The  less 
soluble  compound  forms  canary  yellow  crystals,  and  when  heated  to 
210 — 220°  melts  and  decomposes,  yielding  bromine,  hydrogen  bromide, 
and  bromoquinizarin.  It  is  insoluble  in  cold  sodium  carbonate  and 
only  sparingly  soluble  in  ammonia,  but  more  readily  in  potassium 
hydroxide,  yielding  a  yellow  solution. 

The  more  soluble  compound  loses  its  carbon  disulphide  at  70° 
under  reduced  pressure  and  decomposes  at  175°  in  much  the  same 
manner  as  its  isomeride. 

Bromoquinizarin  dibromide,  C14H^Br04,Br2,  obtained  by  the  action 
of  an  excess  of  bromine  on  quinizarin  at  40 — 50°,  forms  reddish-brown 
crystals  decomposing  at  210°  and  soluble  in  carbon  disulphide, 
benzene,  or  acetic  acid,  but  insoluble  in  cold  alkalis.  Bromoalizarin 
appears  to  combine  with  2  mols.  of  bromine  at  0°,  but  this  bromine 
is  readily  given  up  again  at  the  ordinary  temperature. 

J.  J.  S. 
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Action  of  Hydrogen  Bromide  on  Dextrorotatory  Benzylidene¬ 
camphor,  Bromobenzylcamphor  and  Dextrorotatory  Benzyl- 
idenecampholic  and  Phenylhydroxyhomocampholic  Acids.  By 
Albin  Haller  and  Jules  Minguin  ( Compt .  rend.,  1900,  130, 

*CH*CHPhBr 


1 362 — 1 366). — Bromobenzylcamphw', 


c8h14 


< 


CO 


obtained 


by  the  prolonged  action  of  an  acetic  acid  solution  of  hydrogen  bromide 
on  benzylidenecamphor,  crystallises  from  ether  or  light  petroleum  in 
white  granules  which  melt  at  146°.  In  alcoholic  solution,  it  has 
[a]D  +53*3°.  If  the  benzylidenecamphor  is  heated  with  the  acid 
solution  at  100°  under  pressure,  or  if  the  bromo-derivative  just  de¬ 
scribed  is  treated  in  the  same  way,  phenylhydroxyhomocampholic  acid , 
0H,0HPh,CH2*C8H14*C02H,  is  obtained,  together  with  a  small 
quantity  of  a  viscous  benzylidenecampholic  acid ,  CHPh!CH*C8H14*C02H. 
If  the  bromobenzylcamphor  is  treated  with  alcoholic  potash,  the 
second  acid  is  the  main  product,  and  the  first  is  formed  in  small  quantity. 

Phenylhydroxyhomocampholic  acid  melts  at  217°,  in  alcoholic  solu¬ 
tion,  has  [a]j>  +  68 '6°,  and  crystallises  with  1  mol.  alcohol  in  transparent, 
efflorescent  prisms.  The  methyl  ester  prepared  from  the  silver  salt 
melts  at  105°,  and  when  dissolved  in  toluene  has  [a]D  +66’4°.  When 
heated  with  methyl  alcohol  and  hydrochloric  acid,  this  acid  yields  the 
methyl  ester  of  the  benzylidenecampholic  acid,  which  boils  at  205 — 210° 
under  15  mm.  pressure,  and  when  dissolved  in  toluene  has  [a]D  +22°. 

The  authors  attribute  to  the  influence  of  the  double  bond  of  the 
CHR  group  the  readiness  with  which  the  benzylidene  camphor  com¬ 
bines  with  the  elements  of  water,  whilst  the  benzylidenecampholic 
acid  is  probably  formed  simply  by  the  dehydration  of  the  phenyl¬ 
hydroxyhomocampholic  acid.  The  low  rotatory  power  of  benzylidene¬ 
campholic  acid,  as  compared  with  that  of  benzylidenecamphor,  is 
noteworthy,  and  indicates  that  a  double  bond  on  one  of  the  branches 
of  a  broken  camphor  chain  does  not  increase  the  rotatory  power  of  the 
new  product.  C.  H.  B. 


Rhodinol  and  Citronellol.  By  Louis  Bouveault  {Bull.  Soc. 
Chim.,  1900,  [iii],  23,  458 — 463). — The  author  briefly  reviews  the 
history  of  rhodinol  and  citronellol,  replies  to  the  criticisms  of  Tiemann 
and  Schmidt  (Abstr.,  1896,  i,  382),  and  maintains  the  accuracy  of 
Barbier  and  Bouveault’s  views  (Abstr.,  1896,  i,  446,  491,  492;  1897, 
i,  537)  as  to  the  constitution  and  distinct  individuality  of  these 
compounds.  N.  L. 

Transformation  of  Rhodinal  into  Menthone.  By  Louis  Bou¬ 
veault  {Bull.  Soc.  Chim.,  1900,  [iii],  23,  463 — 466). — A  reply  to 
Tiemann  and  Schmidt  (Abstr.,  1897,  i,  199).  Analyses  are  quoted  in 
further  proof  of  the  isomeric  change  of  rhodinal  into  menthone  de¬ 
scribed  by  Barbier  and  Bouveault  (Abstr.,  1896,  i,  491).  L. 


Pseudo-  and  Ortho  series  of  Terpenes,  Terpene-alcohols, 
and  Terpene-ketones.  By  Friedrich  W.  Semmler  {Ber.,  1900,  33, 
1455 — 1467). — Terpene  derivatives  which  contain  a  double  bond 
between  the  nucleus  and  the  side  chain  are  termed  by  the  author 
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/?sewefo-derivatives,  the  isomeric  substances  containing  the  double  bond 
in  the  nucleus  being  denoted  as  orZAo-derivatives ;  thus  limonene, 

CH2!CMe*CH<^^2.  ^^^>CMe,  would  be  an  ortho-terpene,  the  corre¬ 
sponding  pseudo -compound  having  the  formula 

CH2:CMe-CH<^2;^2>c:CH2. 

2  2 

It  is  not  improbable  that  dipentene  has  the  latter  formula,  instead  of 
being,  as  usually  assumed,  [d  +  Z]-limonene ;  both  substances  would 
give  rise  to  the  same  derivatives  on  interaction  with  halogen  acids. 

yCH - CH2v 

Orthopinene  would  be  CH2<^  >CMe2  ^>CH,  and  ^-pinene 

\CH - CMe^ 

/CH - CH2V 

\n* 


CICH2 ;  orthocarvone  would  have  the  formula 


OH2<-  >CMe2 
\CH— CH2 

(J I  (  Me.-/  and  t//-carvone  the  formula 


OHMe2-  CH<^*.  Ch°>C:CH2. 

2  2 


Sabinol,  isolated  by  Fromm’s  method  (Abstr.,  1898,  i,  674)  from  oil 
of  savin,  has  a  sp.  gr.  0*9432  at  20°,  fiD  1*488,  and  a  molecular 
refraction  46*5 ;  from  the  following  facts,  it  appears  to  be  a  ^-terpene- 


,  ,  ,  ^CPri3 •  CHo*  CH*  OH 

.Icohol,  OHs< .  H - ii:c  . 


It  is  not  a  tertiary  alcohol,  since 


it  does  not  lose  oxygen  when  heated  with  zinc  dust  (compare  Abstr., 
1894,  i,  611  ;  and  this  voh,  i,  351),  and  because  of  the  shape  of  the 
curves  obtained  by  molecular  weight  determinations ;  it  is  not  a 
primary  alcohol,  since  it  fails  to  interact  with  phthalic  anhydride 
(compare  Stephan,  Abstr.,  1899,  i,  921).  Hence,  by  exclusion,  it  is  a 
secondary  alcohol,  although  attempts  to  oxidise  it  to  the  correspond¬ 
ing  ketone,  Cj0H14O,  failed.  When  oxidised  with  aqueous  potassium 
permanganate  at  0°,  it  yields  sabinylglycerol, 

.CPrrCH2-CH-OH 

2^CH - C(OH)-CH2-OH’ 

which  crystallises  from  water,  melts  at  152 — 153°,  and  is  converted,  on 
warming  with  water  containing  a  trace  of  acid,  into  cuminyl  alcohol ; 
this  occurs  by  the  addition  of  1H20  to  form  the  compound 

OH-CPr<^— -CH2>C(OH).CH2.OH) 

and  the  subsequent  loss  of  2H20.  When  further  oxidised  by  po¬ 
tassium  permanganate,  sabinol  yields  tanacetonedicarboxylic  acid, 
.CPre*CHo*C0oH 


CH„<  i 


CH-C02H 


(compare  this  vol.,  i,  240) ;  on  reduction  with 


sodium  and  amyl  alcohol,  it  gives  rise  to  tanacetyl  alcohol,  C10H18O, 
which  is  readily  oxidised  to  tanacetone,  characterised  by  its  oxime 
(m.  p.  52°).  Sabinol  is  also  converted  into  tanacetone  by  distilling 
with  zinc  dust,  and,  when  warmed  with  absolute  alcohol  containing  a 
few  drops  of  sulphuric  acid,  yields  cymene. 

When  oil  of  savin  is  distilled,  a  fraction,  forming  30  per  cent,  of 
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the  whole,  boils  between  162°  and  170°,  and  consists  principally  of  a 
terpene,  C10H16,  which  the  author  terms  sabinene ;  this  has  a  sp.  gr. 
0*84,  fiD  1*466,  a  molecular  refraction  44*9,  and  yields  an  oily  di- 
bromide  of  sp.  gr.  1*50.  With  ice-cold,  aqueous  potassium  perman¬ 
ganate,  sabinene  yields  a  glycol ,  C10H18O2,  which  boils  at  148 — 150° 
under  15  mm.  pressure,  crystallises  from  water,  melts  at  54°,  and 
has  a  sp.  gr.  1*021,  —  1*402,  and  a  molecular  refraction  47*41,  the 

calculated  value  being  47*97  ;  on  warming  with  acidified  water,  the 
glycol  yields  a  dihydrocuminyl  alcohol ,  C1OH10O,  which  boils  at  242°,  has 
a  sp.  gr.  0*9572,  fiD  1*5018,  a  molecular  refraction  46*80  (that  calcu¬ 
lated  for  2  ethylenoid  linkings  being  46*76),  and  is  oxidised  by  chromic 
acid  to  cuminyl  alcohol  and  cuminaldehyde.  These  facts  indicate 
that  one  of  the  hydroxyl  groups  of  the  glycol  is  in  the  nucleus,  and 
that  in  sabinene,  as  in  sabinol,  there  is  a  double-bond  from  the 
nucleus  to  a  methylene  group.  Sabinenic  acid ,  C10H16O3,  formed  along 
with  the  foregoing  glycol,  crystallises  from  water,  melts  at  57°,  and 
yields  a  sparingly  soluble,  crystalline  sodium  salt ;  it  is  an  a-hydroxy- 
acid,  since  it  loses  carbon  dioxide  when  oxidised  by  lead  peroxide  to 
form  sabinene  ketone ,  C9H140,  which  boils  at  213°,  has  a  sp.  gr.  0*945, 
/xD  1*4629,  a  molecular  refraction  40*26  (that  calculated  for  a  ketone, 
C9H140,  without  a  double  linking  being  39*51),  and  yields  a  semi - 
carbazone  crystallising  from  alcohol  and  melting  at  135 — 137°.  The 
ketone  is  lsevorotatory  (aD  in  a  10  mm.  tube  —  — 18°),  although  sabinene, 
sabineneglycol,  and  sabinenic  acid  are  all  dextrorotatory. 

On  distilling  sabinenic  acid  in  a  vacuum,  water  and  hydrogen  are 
eliminated  and  cumic  acid  formed  (m.  p.  117 — 118°).  Additional 
research  will  be  necessary  to  discriminate  between  the  formulae 


CEL<i 


CPr^CHvCH, 


CH> 


-c:gel 


and  CMe2<C! 


ch-ch2*ch2 

ch-ch2-c:ch2 


for  sabinene. 


W.  A.  D. 


Essential  Oil  of  Jasmine  Blossom.  IV.  By  Albert  Hesse 
(Ber.,  1900,  33,  1585—1591.  Compare  Abstr.,  1899,  i,  376  and  441 ; 
and  1900,  i,  48). — The  investigation  has  been  extended  to  the  1  jasmine 
pur '  obtained  by  extracting  the  blossom  with  a  volatile  solvent ;  of 
this,  only  about  25  per  cent,  is  volatile  with  steam,  and  5600  kilograms 
of  blossom  are  therefore  required  to  produce  1  kilogram  of  volatile  oil. 
Where  the  oil  is  extracted  from  the  blossoms  by  cold  fat,  only  about 
1000  kilograms  are  required,  and  the  conclusion  is  therefore  drawn 
that  the  blossoms  only  contain  a  small  proportion  of  the  oil  ready 
formed,  but  steadily  produce  it  during  the  *  enfleurage.’  The  oil  differs 
in  sp.  gr.  and  in  the  proportion  of  ester  from  that  obtained  by  i  en¬ 
fleurage/  showing  that  the  composition  changes  steadily  after  the 
blossoms  are  plucked. 

*  Jasmine  pur  ’  contains  no  methyl  anthranilate,  and  therefore  is  not 
fluorescent.  Jasmone  is  present,  although  the  quantity  was  not  suf¬ 
ficient  for  isolation,  but  there  is  not  the  slightest  trace  of  indole,  and 
this  is  therefore  entirely  absent  in  the  blossoms,  and  is  only  produced 
during  the  ‘  enfleurage/  T.  M.  L. 

Precipitation  of  Dyes  by  Ammonium  Persulphate.  By  Fr. 
Proscher  ( Chem .  Zeit.,  1900,  24,  262). — The  following  dyes  are 
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quantitatively  precipitated  by  the  aid  of  ammonium  persulphate : 
resorcinol-orange,  neutral  red,  diethyltoluthionin  chloride,  succinicin- 
rhodamine,  nitropentamethyl-violet,  acridine-orange,  and  induline- 
scarlet  ;  and  the  following  almost  completely  :  tetraethylsaffranine, 
Nile-blue  ;  diethylsaffranine,  thioflavine,  rosinduline  sulphate,  pheno- 
saffranine,  chrysaniline,  naphthol-blue,  and  thionine.  The  fact  that 
the  dyes  are  not  oxidised  may  be  due  to  their  quinonoid  structure. 
Methylene-green  is,  however,  readily  oxidised.  J.  J.  S. 

Leucomethylene-Blue.  By  Georg  Cohn  (. Ber .,  1900,  33, 
1567 — 1568). — Leucomethylene-blue  is  so  unstable  that  the  prepara¬ 
tion  of  acyl  derivatives  is  a  matter  of  great  difficulty.  Its  compound 
with  zinc  chloride,  on  the  other  hand,  readily  yields  acyl  derivatives 
when  treated  with  an  acyl  chloride  or  anhydride  in  presence  of 
pyridine.  Benzoyl-leucomethylene-blue  forms  colourless  crystals  melting 
at  185 — 187°,  and  is  stable  in  the  air  ;  its  picrate  melts  at  178°.  When 
treated  with  ferric  chloride,  it  gives  first  a  green  coloration  and  then 
a  precipitate  of  the  blue  colouring  matter.  Anisyl-leucomethylene-blue 
melts  at  106 — 107°,  and  p' oponyl-leucomethylene-blue  at  145 — 146°  ; 
butyry  l -leucomethylene-blue  is  a  yellowish,  crystalline  powder  melting 
at  143°,  and  valeryl-leucomethylene-blue  melts  at  155 — 156°. 

The  compound  with  stannic  chloride  may  be  employed  in  a  similar 
manner,  and  analogous  compounds  can  be  prepared  from  ethylene -blue 
and  “new  methylene-blue.”  A.  K. 

New  Colouring  Matters  of  Acid  Function.  By  Maurice 
Prud’homme  {Bull.  Soc.  Chim.,  1900,  [iii],  23,  456 — 457). — The 
simultaneous  methylation  and  sulphonation  of  amino-groups  in  certain 
colouring  matters,  leuco-bases,  and  chromogens  may  be  brought  about 
by  heating  with  a  mixture  of  sodium  hydrogen  sulphite  and  formalde¬ 
hyde  in  acid  solution.  The  application  of  this  process  to  magenta, 
jo-nitrodiaminotriphenyl methane,  thionine,  saffranine,  and  the  nitr- 
anilines  is  referred  to  in  the  paper.  N.  L. 

New  Blue  Colouring  Matter,  Fast  to  Alkalis.  By  Maurice 
Prud’homme  {Bull.  Soc.  Chim.,  1900,  [iii],  23,  457 — 458). — The 
action  of  formaldehyde  and  sodium  hydrogen  sulphite  (see  preceding 
abstract)  on  tetramethyltriaminodiphenyltolylmethane  leads  to  the 
formation  of  a  blue  colouring  matter  in  which  the  group 
NH*CH2*S03H  stands  in  the  or^o-position  with  respect  to  the 
central  carbon  atom ;  it  resembles  the  similar  ortho-sulphonated  com¬ 
pounds  prepared  by  Suais  and  Sandmeyer  in  resisting  the  action  of 
alkalis.  N.  L. 

Brilliant  Fast  Red  Gf.  By  E.  Kohner  (/.  pr.  Chem.,  1900,  [ii], 
61,  228 — 232). — “  Brilliant  fast  red  G”  can  be  synthetically  prepared 
by  diazotising  a-naphthylamine-5-sulphonic  acid  and  subsequent  treat¬ 
ment  with  /2-naphthol. 

a-Naphthylamine-5-sulphonic  acid  is  the  only  a-naphthylaminesul- 
phonic  acid  which  gives  a  violet-red  coloration  with  bromine  water. 

R.  H.  P. 

I  l  2 
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Pilocarpine.  By  Adolf  Pinner  and  E.  Kohlhammer  ( Ber .,  1900, 
33,  1424 — 1431.  Compare  Jowett,  Trans.,  1900,  77,  494,  851). — 
The  observations  of  Hardy  and  Calmels  (Abstr.,  1886,  724,  900,  1048; 
1887,  1057)  seem  quite  erroneous.  No  pyridinelactic  acid  could  be 
obtained  by  prolonged  boiling  of  pilocarpine  with  water  or  aqueous 
barium  hydroxide  ;  the  alkali  remained  unchanged.  Nor  was  it  pos¬ 
sible  to  obtain  pyridinetartronic  acid  by  oxidising  pilocarpine  with 
potassium  permanganate ;  indeed,  it  seems  possible  that  the  product 
may  be  an  acid  free  from  nitrogen. 

When  pilocarpine  is  treated  with  three  times  its  weight  of  bromine, 
80  per  cent,  acetic  acid  being  used  as  the  solvent,  yellowish-red 
needles  of  a  perbromide,  CnHu02N2Br2,HBr,Br2,  are  obtained ;  these 
melt  at  106°  (compare  Chastaing,  Abstr.,  1884,  468);  the  substance 
is  not  affected  by  water  in  the  cold,  however.  When  the  perbromide 
is  treated  with  dilute  ammonia,  dibromopilocarpine,  CnH1402N2Br2,  is 
formed;  this  was  obtained  crystalline  and  melted  at  79°.  By  heating 
pilocarpine,  C1:1H1602N2,  with  bromine  and  water  at  100°,  bromocarpic 
acid ,  C10H15O4N2Br,  is  formed,  along  with  another  acid  ;  evidently, 
the  reaction  is  in  a  greater  degree  one  of  oxidation  than  of  substitu¬ 
tion.  Bromocarpic  acid  melts  at  194°;  its  barium  salt  has  the  com¬ 
position  C10H13O4N2BrBa,5H2O ;  when  heated  with  strong  aqueous 
barium  hydroxide  for  12  hours  at  160 — 180°,  the  acid  is  for  the  most 
part  entirely  decomposed,  and  78  per  cent,  of  its  nitrogen  is  obtained 
in  the  form  of  ammonia  and  methylamine.  When  pilocarpine  is 
oxidised  with  permanganate,  only  5  atoms  of  the  latter  per  mol.  of 
the  alkaloid  are  taken  up  in  the  cold  ;  probably,  therefore,  the  brom¬ 
ine  first  oxidises  the  pilocarpine  to  a  hydroxycarpic  acid,  011H1602N2 
+  50  —  C02  4-  C10H16O5N2,  of  which  the  hydroxyl  group  is  then  re¬ 
placed  by  bromine  through  the  agency  of  the  hydrobromic  acid  formed 
in  the  first  reaction.  C.  F.  B. 


Pyridine  Series.  II.  By  Wilhelm  Marckwald,  W.  Klemm,  and 
H.  Trabert  (Ber.,  1900,  33,  1556 — 1566.  Compare  Abstr.,  1894, 
i,  381). —  2 -Pyr idyl  mercaptan,  C5NH4*SH,  is  formed  by  the  action  of 
potassium  hydrosulphide  on  2-chloropyridine,  and  crystallises  in  al¬ 
most  odourless,  yellow  prisms  melting  at  125°.  Solutions  of  this  sub¬ 
stance  in  indifferent  solvents  and  in  dilute  acids  are  yellow,  whilst 
solutions  in  alkalis  and  strong  acids  are  colourless.  This  is  probably 
due  to  the  fact  that  the  substance  is  tautomeric,  existing  in  the  yellow 


form  as  a  thiopyridone,  NH<^ 


ch:ch\ptt 
cs-ch^  ’ 


whilst  the  colourless 


solutions  contain  salts  of  the  true  mercaptan.  The  cuprous  salt  is  a 
reddish-yellow  powder.  Methyl  iodide  converts  the  mercaptan  into 
pyridyl  2-methosulphide ,  C5NH4*SMe,  which  is  a  colourless  oil  boiling 
at  197°,  and  possessing  a  characteristic  odour.  The  hydrochloride 
forms  white  crystals,  the  hydriodide  melts  at  155 — 157°,  the  platini - 
chloride  at  185 — 187°,  and  the  picrale  at  155°.  This  sulphide  is  con¬ 
verted  by  oxidation  into  pyridyl-%-methylsulphone,  C5NH4*S02Me, 
which  is  a  thick  oil  boiling  with  partial  decomposition  at  about  325°  ; 
it  has  only  very  feebly  basic  properties,  and  forms  a  mercurichloride, 
(C6H702NS)2HgCl2,  which  melts  at  125°.  Pyridyl-%thiogly  collie 
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acid ,  C5NH4*S*CH2‘C02H,  is  obtained  by  the  action  of  chloroacetie 
acid  on  the  mercaptan,  and  forms  yellowish  crystals  melting  at 
127°.  The  hydrochloride  also  forms  yellowish  crystals  and  melts  at 
166—167°. 

2-Pyridyl  sulphide  is  not  formed  by  the  action  of  potassium  sul¬ 
phide  on  chloropyridine,  pyridylmercaptan  being  the  sole  product. 
2 -Pyridyl  disulphide ,  C6NH4*S*S,C5H4N,  obtained  by  the  action  of 
iodine  on  the  mercaptan,  crystallises  in  needles  melting  at  57' — 58°, 
and  is  only  a  weak  monacid  base.  The  platinichloride  melts  at  150°, 
and  the  picrate  at  119°.  Pyridine-2- sulphonic  acid ,  C^H^N’SOgH,  is 
produced  by  the  action  of  dilute  nitric  acid  on  the  mercaptan,  and 
crystallises  in  needles  melting  at  239 — 240°.  The  barium  salt  is 
readily  soluble,  and  the  silver  salt  sparingly  so  in  water. 

2  :  ^-Lutidyl  ^-mercaptan ,  C6NH2Me2*SH,  forms  yellow  crystals 
melting  at  224°,  and  yields  colourless  solutions  in  both  acids  and 
alkalis,  which  probably  contain  salts  of  the  tautomeric  thiolutidone, 
C5NH3Me2IS.  The  compounds  with  acids  are  stable  ;  the  hydrochloride 
forms  white  crystals  which  melt  at  258°,  and  picrate  melts  at  179°. 
2  :  ^-Lutidyl  4- methosulphide ,  C7H8N*SMe,  melts  at  51°,  boils  at  233°, 
and  crystallises  from  water  with  3H20.  The  hydriodide  melts  at 
224 — 225°,  the  dichromate  melts  and  decomposes  at  160°,  and  the 
platinichloride  at  245°,  whilst  the  picrate  melts  at  169°. 

2 :  § -Lutidyl  A-methylsulphone  crystallises  in  long,  white,  silky 
needles,  and  is  a  well-marked  base.  The  platinichloride  melts  and 
decomposes  at  226°,  the  dichromate  at  119°,  and  the  picrate  at  221°. 

Lutidyl  acetonyl  sulphide ,  CfNHg'S’CH^COMe,  is  obtained  by  the 
action  of  chloroacetone  on  the  mercaptan,  and  crystallises  in  lustrous 
white  needles  melting  at  83 — 84°.  The  hydrochloride  melts  and 
decomposes  at  225°,  the  platinichloride  melts  at  126 — 127°,  and 
the  picrate  at  181 — 182°.  The  oxime  forms  white  crystals  melting 
at  122—123°. 

2  :  6- Lutidyl  4- sulphide ,  (C7H8N)2S,  is  readily  formed  by  the  action 
of  potassium  sulphide  on  chlorolutidine  and  melts  at  82 — 83°;  it  is  a 
diacid  base,  the  platinichloride  melting  at  268°,  and  the  picrate  at 
206 — 207°,  whilst  the  dichromate  decomposes  explosively  at  180°. 
Di- 2  :  b-lutidyl-k-sulphone,  S02(C7H8N)2,  forms  long,  white  needles 
melting  at  114°,  and  is  a  diacid  base.  The  nitrate  can  be  recrys¬ 
tallised  from  alcohol,  and  decomposes  at  175°;  the  platinichloride 
melts  and  decomposes  at  262°,  the  dichromate  at  185°,  and  the 
picrate  also  at  185°.  The  monopicrate  melts  at  193 — 194°.  2:6- 
Lutidyl  ^-disulphide ,  C7H8N*S*S*C7H8]Sf,  forms  white  crystals  melting 
at  57°,  and  is  a  diacid  base.  The  platinichloride ,  picrate ,  and  di¬ 
chromate  decompose  when  heated  without  melting.  The  disulphide 
is  also  produced  by  the  oxidation  of  the  mercaptan  with  nitric 
acid,  potassium  permanganate,  and,  quantitatively,  with  hydrogen 
peroxide  in  neutral  solution  ;  it  is  very  readily  reduced  to  the  mer¬ 
captan.  Hydrogen  peroxide,  on  the  other  hand,  in  alkaline  solution, 
converts  the  mercaptan  into  2 :  ^-lutidyl -^-sulphonic  acidy 
C7H8N*S03H,  which  forms  white  crystals,  and  is  unaffected  by 
being  heated  to  300°.  The  barium  salt  is  readily  soluble,  and  the 
silver  salt  sparingly  so  in  water.  A.  H. 
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Action  of  Hypochlorous  Acid  on  Tertiary  Amines.  By 
Bichard  Willstatter  and  Fritz  Iglauer  (. Ber .,  1900,  33, 

1636 — 1641). — Hypochlorous  acid  interacts  vigorously  with  tertiary 
amines  to  form  a  dialkyl  nitrogen  chloride  (iminochloride)  by  the  elimi¬ 
nation  of  an  alkyl  radicle,  thus  :  NR1R11B111  +  HC10  =  NR11R111C1  + 
R^H  ;  it  is  possible  that  the  additive  compound,  NR1R11R111Cl(OH), 
is  initially  formed  in  this  action,  although,  in  view  of  the  stability  of 
compounds  of  the  latter  type  (the  hydrochlorides  of  the  dialkyl- 
amine  oxides,  compare  especially  Bamberger  and  Tschirner,  Abstr., 
1899,  i,  347)  this  appears  hardly  probable. 

CHo*CH*CH 
2  i  ii 

Chloronortropidine ,  NCI  CH,  is  formed  on  adding  tropidine  to 

ch2-ch-ch2 

an  aqueous  solution  of  hypochlorous  acid  (compare  Einhorn,  Abstr., 

1890,  90);  the  yield  is  good.  It  boils  at  79 — 80°  under  15  mm. 

pressure,  has  a  pungent,  irritating  odour,  is  volatile  with  steam,  and 

slowly  decomposes  on  keeping.  It  has  the  properties  of  a  weak  base, 

since  it  dissolves  in  dilute  mineral  acids,  and  is  recovered  unchanged 

on  adding  ammonium  sulphate ;  it  is  easily  reduced  by  zinc  dust 

and  water  or  aqueous  sodium  hydrogen  sulphite  to  nortropidine , 

CHo-CH-CH 
2  i  ii 

NH  CH,  which  boils  at  160°  (corr.),  is  miscible  with  hot  water, 

ch2-ch-ch2 

and  yields  a  crystalline  carbonate ,  a  well  defined  nitrosoamine ,  a  spar¬ 
ingly  soluble  picrate,  and  a  beautifully  crystalline  platinichloride. 

Hypochlorous  acid  converts  tropane  into  an  iminochloride  which 
on  reduction  yields  nortropan  (norhydrotropidine),  whilst  with 
N-methylpiperidine,  piperylene  nitrogen  chloride  (Bally,  Abstr.,  1888, 
964;  Lellman  and  Geller,  ibid.,  970)  is  obtained.  W.  A.  D. 

4-Chloro-m-phenylenediamine.  By  Paul  Cohn  and  Armin  Fis¬ 
cher  ( Monatsk .,  1900,  21,  267 — 279). — 4-Chloro-m-phenylenediamine, 
prepared  by  reduction  of  4-chloro-ra-dinitrobenzene,  crystallises  in  the 
rhombic  system  [a  :  b  :  c  =  1  :  0*7106  :  0*6375],  is  easily  soluble  in  alcohol, 
chloroform,  or  hot  water,  and  melts  at  91°,  not  86°  as  stated  by 
Beilstein  and  Kurbatoff  (Abstr.,  1879,  144).  The  aqueous  solution 
reduces  silver  nitrate  solution  and  is  rapidly  oxidised  by  ferric  chloride 
or  potassium  dichromate,  a  property  which  characterises  the  salts 
which  for  the  most  part  are  crystalline,  colourless,  soluble  in  water, 
and  insoluble  in  organic  solvents.  The  following  were  prepared  :  the 
hydrochloride ,  which  decomposes  at  205°,  the  platinichloride ,  sulphate, 
oxalate,  and  tartrate.  The  acetyl  derivative  melts  at  170°  and  the 
dibenzoyl  derivative  at  178°. 

&&-m.-Xyleneazo-k-chloro-m-phenylenediamine , 

C6H3Me2-N2-C6H2Cl(NH2)2, 

prepared  by  treating  the  chlorophenylenediamine  with  diazotised  as-m - 
xylidine  crystallises  in  fine,  reddish-yellow  needles,  easily  soluble  in 
organic  solvents  and  sparingly  in  water,  and  melts  at  150°. 

p- Tolueneazo  ^-chloro-m-phenylenediamine ,  C6H4Me*N2*C6H2Cl(NH2)2, 
prepared  in  an  analogous  manner,  crystallises  in  fine,  orange-red 
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leaflets,  is  soluble  in  hot  water  and  organic  solvents,  and  melts  at 
172°. 

Benzeneazo-i-chloro-m-phenylenediamine,  N2Ph*  C6H2C1(NH2)2,  made 
by  the  action  of  diazobenzene  chloride,  forms  lustrous,  orange-red 
leaflets,  is  soluble  in  organic  solvents  and  hot  water,  and  melts  at  151°. 
The  eurhodine,  dimethyldiaminochlorophenazine , 

NH2-Cf)H2Cl<|>C6H4-NMe2, 

prepared  by  the  action  of  jo-nitrosodimethylaniline,  is  easily  soluble  in 
alcohol  and  water,  and  gives  with  acids  the  colour  reactions  character¬ 
istic  of  this  class  of  compounds. 

1:2: 4-Trichlorobenzene  was  prepared  by  Sandmeyer’s  reaction. 
l-Nitro-2  : 4  : 5-trichlorobenzene  melts  at  55°,  not  57°,  as  stated. 

K.  L.  J. 


Condensation  of  Ethyl  Cetipate  with  o-Diamines.  I.  Con¬ 
densation  with  Ethylenediamine  and  the  Naphthylene-o- 
diamines.  By  Bene  Thomas-Mamert  and  St.  Weil  {Bull.  Soc.  Chim.y 
1900,  [iii],  23,  438  —  456). — The  condensation  products  of  ethyl  cetipate 
(oxaldiacetate)  with  diamines  are  characterised  by  the  facility  with 
which  the  adjacent  CH2*C02Et  groups  interact  to  form  a  pentatomic 

NIC'CH 

closed  chain.  The  nucleus,  C6H4<^  '  >  2^>CO,  which  is  contained 

N.G'CH.2 

in  many  of  the  compounds  described,  is  designated  phenoketopenta- 
methyleneazine. 

Ethyl  dihydropyrazine-2  :  3 -diacetate,  C4N2H4(CH2*  C02Et)2,  obtained 
by  gently  warming  ethylenediamine  with  an  alcoholic  solution  of  ethyl 
cetipate,  crystallises  in  large,  yellow  needles  melting  at  100°,  and  is 
hydrolysed  by  concentrated  hydrochloric  acid  to  the  hydrochloride , 


:C-OH2 


ch2-x(hci):c-ch(co2h) 

green  needles. 


^CO,  which  crystallises  in  microscopic, 


Ethyl  1 : 2-naphthaquinoxalinediacetate,  C 


^n:c*ch2’ C02Et 
i°H6<'N:C-CH2.  C02Et’ from 
ethyl  cetipate  and  1  :  2-naphthylenediamine,  crystallises  in  highly  re¬ 
fractive,  brownish-yellow  needles  melting  at  98°,  and  is  converted  by 
the  action  of  alcoholic  potash  into  the  corresponding  potassium  salt, 
which  crystallises  well.  This,  when  heated  with  dilute  sulphuric  acid, 

yields  (1)  the  dibasic  acid,  C10Hfi<C^!^  which,  however, 

IN  .L/*L«'xi2•  CU2xd 

was  not  isolated ;  (2)  1  :  %naphtha-fi-lcetopentameihylenazinecarboxylic 

acid,  C10H6<f;9  which  crystallises  in  slender, 

t7.C*CH(C02H) 

yellow  needles  decomposing,  without  melting,  at  190°  ;  (3)  naphtha- 
ketopentamethylenazine,  which  was  separated  by  means  of  its  bromine 

derivative,  C10H„<  ‘  1  *>CO,  crystallising  in  yellow  needles 

-N  •  v  _tl_2 

which  remain  unmelted  at  275°,  and  its  sulphate ,  C15H10ON2,H2SO4, 
which  crystallises  in  brown  needles  and  decomposes,  without  melting, 
above  262°. 
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Ethyl  1  :  2 -naphtha- fi-ketopentamethylencizinecarboxylate,  obtained  by 
the  action  of  sodium  ethoxide  on  ethyl  1  :2-naphthaquinoxalinediacetate, 
crystallises  in  large,  golden-yellow,  silky  needles  which  decompose, 
without  melting,  at  about  250°;  its  solution  in  chloroform  has  a 
magnificent  green  fluorescence,  whilst  its  solution  in  concentrated 
sulphuric  acid  is  of  a  blood-red  colour.  The  corresponding  acid 
crystallises  in  yellow  needles  which  decompose  at  190°,  and  is  shown 
by  its  great  stability  to  have  most  probably  the  enolic  formula, 

,n:c==^=cil 


Cl0Hfi<  i 

JO  -*-6 


>OOH. 


n:c-ch(co2h)' 

Ethyl  ^.-sulpho-l  :  2  -naphthaquinoxalinediacetate, 


SO,H-O10 


^N:C-CH2-C02Et 
fl<S*:C-CH2-C02Et’ 


obtained  by  treating  ethyl  cetipate  with  1  : 2-naphthylenediamine-4- 
sulphonic  acid  in  acetic  acid  solution,  crystallises  in  greenish-yellow, 
microscopic  needles  which  remain  unaltered  at  285°.  The  corresponding 
acid  crystallises  in  brown  needles,  which  are  unaltered  by  heating  at 
275°,  and  is  converted  by  boiling  with  water  into  1  : 2 -naphtha- 
/3-ketopentamethylenazine-4:‘Sulphonic  acid , 

SO.H.C„Hs<S:?^>CO) 


'NIOCH, 


which  crystallises  with  1H20  and  is  unaltered  by  heating  at  230°. 

Ethyl  2  :  3  naphthaquinoxalinediacetate,  formed  by  the  action  of 
2  : 3-naphthylenediamine  on  ethyl  cetipate,  crystallises  in  orange, 
cauliflower-like  masses  melting  at  139*5°.  The  analysis  of  this  com¬ 
pound  presented  considerable  difficulties  on  account  of  the  slowness 
with  which  it  undergoes  combustion.  In  this  respect,  it  was  found  to 
resemble  o -diphenyl-2  :  3-naphthaquinoxaline ,  obtained  in  an  analogous 
manner  from  benzil  and  2  : 3-naphthylenediamine,  which  forms  micro¬ 
scopic,  yellow  crystals  melting  at  189*5 — 190°.  When  treated 
successively  with  sodium  ethoxide  and  sulphuric  acid,  ethyl  2 : 3-naphtha- 
quinoxalinediacetate  yields  the  sulphate  of  ethyl  2  :  3-naphtha- fi-keto- 

j  j  .  ,  7  TT  .NI(>CH(C02Et).^ 

pentamethylenazmecarboxylate ,  ^00, 


CH, 


a 


dark 


yellow  powder  which  decomposes,  without  melting,  at  about  200°. 

N.  L. 


Saffranine  and  Rosinduline.  By  Otto  Fischer  and  Eduard 
Hepp  [with  Fried.  Linnemann,  Alexander  Gutbier,  and  Walther 
Dilthey]  (Ber.t  1900,  33,  1485—1498.  Compare  Abstr.,  1898,  i,  334). 
— apo -Saffranine  hydrobromide ,  C18H14N3Br,  crystallises  from  alcohol 
in  dark  red  prisms  with  a  green  lustre,  apo -Saffranone  chlorobromide 

(chlorophenylphenazonium  bromide),  C6H3Cl^^pkpr^C6H4,  crys¬ 
tallises  from  methyl  alcohol  in  brownish-red,  glistening  flakes,  apo- 
Saffranone  platinichloride ,  (C18H12N2Cl)2,PtCJ6,  separates  from  dilute 
alcohol  in  dark  reddish-brown  needles  with  a  blue  lustre ;  the  auri - 
chloride ,  C18H12N2C1AuC14  +  H20,  forms  long  needles  with  a  blue  lustre. 

p-Tolyl&posaff ranine  bromide ,  pre¬ 

pared  by  the  action  of  jp-toluidine  on  a^osaffranone  bromide,  separates 
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from  dilute  alcohol  in  bronze-like  needles  ;  the  base,  crystallises  from 
a  mixture  of  alcohol  and  benzene,  and  melts  at  196°;  the  plalini- 
chloride  separates  from  dilute  alcohol  in  golden  flakes. 

q  rr  •  N  —  — 

apo -baffranoneoxime,  ^  f>]sr*OH  or 


6- 

NPh- 

C6H4<“^>CaH3:N-OH. 


c6h4. 


prepared  by  the  action  of  hydroxylamine  hydrochloride  on  apo- 
saffranone  in  presence  of  concentrated  potassium  hydroxide  solution, 
is  insoluble  in  water,  crystallises  from  dilute  alcohol,  has  a  very  high 
melting  point,  forms  salts  with  strong  acids,  and  resembles  apo- 
saflranone  in  giving  a  dichroic  solution  in  sulphuric  acid.  The 
basic  aurichloride ,  (C18H13N30)2,HAuC14,  forms  dark  green,  glistening 
crystals. 

y - n 

iso-fiosindoneoxi?ne,  ^  prepared  in  a  similar  way 

from  ^sorosindone,  crystallises  from  dilute  alcohol  in  greenish,  lustrous 
prisms ;  the  hydrochloride  crystallises  in  bluish  needles. 

y - q  pp 

7-Ethylisorosindoneoxime,  \  resembles  the  pre- 


i 

C 


10^6 


I  I 

■NEt- 


ceding  compound ;  the  hydrochloride  crystallises  in  bluish,  lustrous 
needles. 


N: 


7-o-Tolyli&orosindone}  I 


Cr  EL 

ii6  3 


>0,  prepared  by  condensing 


C10Hf/N(C7H7) 

^•nitrophenol  with  o-tolyl-/3-naphthylamine,  crystallises  from  alcohol 
in  dark  red  needles,  melts  at  148°,  and  closely  resembles  rosindone. 
The  hydrochloride  crystallises  from  dilute  hydrochloric  acid  in  orange- 
red  flakes.  The  less  soluble  hydrobromide  forms  green,  glistening 
crystals.  The  aurichloride  forms  dark  red,  glistening  needles. 

y - q  jj 

7 -o- Tolylrosindoneoxime.  i  li6  3  forms  a  resinous 

.  C10H6-N(C7H7) 

mass  with  a  green  shimmer.  The  hydrochloride  crystallises  from  a 
mixture  of  alcohol  and  ether  in  glistening  prisms.  The  basic 
aurichloride ,  (C23Hl7N30)2,HAuCl4,  crystallises  from  water  in  well- 
formed,  green,  glistening  needles. 

7 - Chloro-7-o-tolylnaphthaphenazonium  chloride , 

cioH6<Cjsf(C7H7)01^>C|iH3C1’ 

prepared  by  the  action  of  phosphorus  pentachloride  on  the  indone, 
separates  from  a  mixture  of  alcohol  and  ether  in  stout,  yellowish- 
brown  crystals  with  a  blue  shimmer.  The  hydrochloride  is  readily 
soluble  in  alcohol  and  in  water,  and  reacts  with  bases  in  the  same 
way  as  zsorosindone  chloride.  The  platinichloride ,  (C23H16N2Cl)2PtClG, 
forms  long,  orange-yellow  tablets.  The  aurichloride ,  C23H16N2C1AuC14, 
crystallises  from  dilute  alcohol  or  from  water  in  yellowish-brown, 
golden-glistening  flakes. 

Thiorosindone ,  ^  ^  .  yp^-^S,  prepared  by  the  action  of  potassium 
hydrosulphide  on  the  chloride,  crystallises  from  pyridine  in  dark  blue 


4G2 
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flakes  with  a  metallic  lustre,  is  insoluble  in  water,  and  only  slightly 
soluble  in  organic  solvents ;  it  is  hydrolysed  only  slowly  by  heating 
with  concentrated  hydrochloric  acid  under  pressure. 
Ethylthiophenylnaphthaphenazonium  chloride , 

C6H4<^^>Ci()H6-SEt, 

prepared  by  the  action  of  mercury  mercaptide  on  rosindone  chloride, 
crystallises  from  alcohol  in  glistening,  brown  needles. 

iso-Rosindine  chloride,  C10H6<^^^^>C6H3C1,  crystallises  from 


absolute  alcohol  in  yellowish-red,  green-glistening  needles.  The 
ferrichloride  crystallises  from  alcohol  in  yellow  needles,  the  mer- 
curichloride  forms  yellowish-red  needles,  and  the  thiocyanate  crys¬ 
tallises  in  brown  needles.  Unlike  rosindone  chloride,  mrosindone 
chloride  is  not  readily  hydrolysed  ;  on  heating  with  water,  it  is 
converted  into  isorosindone  together  with  a  small  amount  of  chloro - 


rosindone ,  CGH3CK^™  ^C10H5*O;  this  is  formed  in  larger  quan- 


^\NTlr  10  5  j 

L_ 


tities  on  heating  zsorosindone  chloride  with  alkalis,  sodium  acetate,  or 
sodium  phosphate,  crystallises  from  benzene  in  glistening  needles, 
and  melts  at  268°. 

Whilst  zsorosindone  chloride  interacts  with  aniline  in  alcoholic 
solution  to  form  phenylisorosinduline  chloride,  in  aqueous  solution  it 
gives  chiefly  chlorophenylrosinduline,  identical  with  that  prepared 
by  Kehrmann  from  anilino-/?-naphthaquinone  and  chlorophenyl-o- 
phenylenediamine.  Similar  products  are  obtained  with  jp-toluidine ; 

p -tolylisorosinduline  nitrate ,  forms 

steel-blue,  glistening  needles,  whilst  the  base  forms  violet,  glistening 

tablets,  and  melts  at  186°;  chloro-^-tolylrosinduline, 

N - C10Hr. 

II  l  10  IT 

crystallises  from  a  mixture  of  alcohol  and  benzene  in  black  flakes, 
melts  at  215 — 216°,  and  forms  a  difficultly  soluble,  red  sulphate. 

Naphthindone  is  converted  by  the  action  of  phosphorus  pentachloride 

into  7 -chloro^ -phenylnaphthazonium  c/^mc?c,C10H5<^^p^Qj#>C10H5Ol ; 


this  crystallises  from  a  mixture  of  alcohol  and  ether  in  reddish-yellow, 
green-glistening  needles,  and  gives  a  crystalline  platinichloride,  ferri¬ 
chloride,  and  mercurichloride .  T.  M.  L. 


Constitution  of  the  Induline  of  the  Aminoazobenzene 
Fusion.  By  Otto  Fischer  and  Eduard  Hepp  (. Ber .,  1900.  33, 
1498 — 1503). — The  blue  induline,  C30H23N5,  of  the  amidoazobenzene 

fusion  (Fischer  and  Hepp,  Abstr.,  1896,  i,  50  and  323)  is  now  shown 

_  2 

to  have  the  structure  7  ^  and  is  thus 

NH2*C6H3*NPh - ' 

an  anilinomauveine  or  anilinophenylphenosaffranine.  The  hydro¬ 
chloride,  C30H24N5Cl,-JH2O,  crystallises  from  alcohol  in  small,  green, 
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glistening  needles  ;  the  hydrobromide ,  bronze-like,  lustrous  needles ; 
the  hydriodide ,  green,  glistening  needles;  the  sulphate ,  glistening, 
prismatic  crystals  and  the  picrate}  bronze-like  flakes. 

With  nitrous  acid,  the  induline  gives  a  dmso-compound,  which, 
when  boiled  with  alcohol,  gives  an  anilinophenyk^osaffranine, 

N=C6H2(NHPhk 

C  H  •  Wvh  _ ^>NPh,  which  is  identical  with  that  obtained  by 

the  action  of  aniline  and  aniline  hydrochloride  on  apos&ft ranine,  and 

can  be  hydrolysed  to  anilinoa^osaffranone  and  aniline,  and  further  to 

hydroxyaz?osaffranone  and  aniline. 

The  induline  is  hydrolysed  by  dilute  sulphuric  acid  at  230 — 250°  to 

...  ,  N==CfiH2(OHL 

dihydroxyaposaffranone,  0H  £  H  _  _ _>0. 

By  heating  with  ammonia  and  ammonium  chloride  at  130 — 140°, 
the  induline  is  converted  into  anilinophenosaffranine , 

N=C6H2(NHPh)>] 


F£T2-C6H3 


6  2' 

NPh- 


^H; 


the  base  crystallises  from  pyridine  in  green  prisms  and  melts  and 
decomposes  at  158°;  it  forms  a  soluble  acid  sulphate  and  a  neutral 
sulphate ,  (C24H19N5)2,H2S04,  which  crystallises  from  dilute  alcohol  in 
glistening  prisms ;  the  hydrochloride, ,  C24H19N5,HC1,  forms  violet 
needles  with  a  metallic  lustre.  By  the  action  of  nitrous  acid  and 
alcohol,  the  amino-group  is  removed  and  the  base  is  converted  into 
an ilinoajoosaff ranine,  identical  with  that  prepared  from  qposaffranine 
and  aniline,  and  by  the  oxidation  of  o-aminodiphenylamine ;  the 
formation  of  this  compound  proves  that  the  -NPh-  group  of  the 
induline  is  in  the  ortho-position  relatively  to  the  -NHPh  group.  The 
anilinoaposaffranine  is  converted  by  zinc  dust  and  acetic  acid  into 
«£>osalfranine  and  aniline.  T.  M.  L. 


The  Tenth  and  Eleventh  Isomerides  of  Rosinduline.  By 
Friedrich  Kehrmann  and  H.  Wolff  ( Ber .,  1900,  33,  1543 — 1548. 
Compare  Abstr.,  1898,  i,  154,  155  ;  1899,  i,  238,  525  ;  this  vol.,  i,  60). 
— 7-Acetylamino-l  :  2-naphthaquinone  (compare  this  vol,,  i,  449)  readily 
condenses  with  an  alcoholic  solution  of  phenyl-o-phenylenediamine 
hydrochloride,  yielding  the  two  isomeric  compounds, 

NHAc-C10Hs<JJ^>C6H4 

(Ph  in  positions  7  and  12  respectively),  which,  when  hydrolysed,  yield 
the  tenth  and  eleventh  fsorosindulines.  The  original  condensation  pro¬ 
ducts  are  best  isolated  as  their  bromides  by  the  addition  of  solid 
sodium  bromide,  and  separated  by  the  aid  of  a  moderate  quantity  of 
hot  water,  in  which  the  acetylamino-7-phenylnaphthaphenazonium 
bromide  is  almost  insoluble. 

2-Acetylamino-12-phenylisonaphthaphenazonium  12-bromide ,  which  is 
formed  in  much  the  larger  quantity,  crystallises  from  alcohol  in 
chocolate-coloured,  glistening  plates,  and  is  readily  soluble  in  hot 
water  to  a  yellowish-brown  solution,  which  does  not  exhibit  fluor¬ 
escence  ;  its  alcoholic  solution  is  coloured  violet-blue  on  the  addition  of 
dimethylamine.  The  dichromate ,  (C24H180N3)2Cr207,  forms  black- 
brown  crystals  insoluble  in  water. 
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2-Amino-l  2-p1ienyV\&o>nap1ithaphenazonium  12-bromide  (7sorosinduline 
No.  10)  crystallises  in  long,  black-green  prisms,  or  in  small,  dark 
green  nodular  masses  ;  it  dissolves  readily  in  water  or  alcohol,  and  its 
solutions  exhibit  no  fluorescence.  The  dichromate}  (C22H16N3)2Cr207, 
forms  a  dark  green,  crystalline  precipitate  insoluble  in  water. 

2-Acetamino-7-phenylnaphthaphenazonium  7-bromide  crystallises  from 
boiling  alcohol  in  dark  brown  plates  with  a  bronzy  lustre ;  its  solu¬ 
tions  have  a  cherry -red  colour,  but  exhibit  no  fluorescence. 

2- Amino-7 -phenylnaphthaphenazonium  bromide  (zsorosinduline  No. 
11)  crystallises  in  black,  glistening  prisms,  readily  soluble  in  water 
to  bluish-green  solutions,  and  the  dichromate  forms  a  dark  green, 
crystalline  powder. 

The  constitutions  of  the  two  bromides  were  established  by  removing 
the  amino-group;  the  *sorosinduline  No.  10  gave  a  phenyk'so- 
naphthaphenazonium  salt,  and  the  isomeric  compound  phenylnaphtha¬ 
phenazonium.  J.  J.  S. 

Electrolytic  Preparation  of  Colouring  Matters  Resembling 
Indulines.  By  Walther  Lob  ( Zeit .  Elektrochem .,  1900,  6,  441). — 
A  solution  of  2  parts  of  aniline  in  1  part  of  aqueous  hydrochloric  acid 
(sp.  gr.  1*19)  readily  dissolves  aromatic  nitro-compounds.  Such 
solutions,  when  reduced  at  the  cathode  of  an  electrolytic  cell,  yield 
colouring  matters  which  resemble,  though  they  are  probably  not 
identical  with,  the  indulines.  ^?-Nitrophenol  gives  a  good  yield  of 

NPin 

dianilinoquinoneanil,  ^__J>C6"EI2(NHPh)2.  T.  E. 

Phenylhydrazone-carbo-  and  -dicarbo-diimine.  The  Decom¬ 
position  Product  of  Weasel's  Dicarbo-base.  By  Carl  Schall 
( J.pr .  Chem.,  1900,  ii,  61,  440 — 448.  Compare  Abstr.,  1893,  i,  461  ; 
and  Wessel,  Abstr.,  1888,  1083). — Wessel’s  base  gives  a  dark  yellow 
dinitroso-deriv&tive ,  C32H26N6(NO)2,  which  melts  and  decomposes  at 
112°.  The  decomposition  product,  C20H16ON3  (Abstr.,  1893,  i,  461), 
has  been  prepared  by  the  action  of  carbonyl  chloride  on  anilino- 
diphenylguanidine,  and  is  therefore  regarded  as  having  the  formula 
NPh — N>. 

6o-NPh>°-ISHI'h- 

Phenylhydrazonecarbodi-p-tolylamine  melts  at  168 — 170°  and  not 
at  138°  (Wessel,  loc.  cit.) ;  it  is  readily  oxidised  by  mercuric  oxide  to 
the  a^o-derivative,  NPhIN*C(NH,C7H7)!NC7*H7,  which  forms  deep-red 
needles  and  melts  at  115°. 

Acetylphenylhydrazonedi-^-tolylguanidine , 

NHPh*NAc-C(NH*C7H7):N-C7H7, 

prepared  from  acetylphenylhydrazine  and  carbodi-jt?-tolylimide,  crys¬ 
tallises  from  alcohol  in  white  needles  and  melts  at  200°.  The  dibromo - 
derivative,  C23H22ON4Br2,  melts  at  215°;  the  derivative, 

C2iH21N4-N02,  which  does  not  contain  an  acetyl  group,  is  a  dark-red 
compound,  and  melts  at  208°.  T.  M.  L. 

Electrolytic  Reduction  of  ^-Nitroaniline.  By  H.  Sonneborn 
(Zeit,  Elektrochem .,  1900,  6,  509). — The  electrolytic  reduction  of 
jp-nitroaeetanilide  in  neutral  solution,  by  themethodof  Elbs  ( Zeit,Elek - 
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trochem.y  1898,  5,  9),  with  a  current  density  of  0*014  ampere  per 
sq.  cm.  at  the  cathode,  gave  a  yield  of  30  to  40  per  cent,  of  the  theor¬ 
etical  quantity  of  diacetyl-p-diaminoazoxy  benzene,  and  50  to  60  per 
cent,  of  the  theoretical  quantity  of  acetyl-jt?-phenylenediamine.  It 
was  not  found  possible  to  reduce  the  diacetylazoxy-compound  itself 
further,  but  p-diaminoazoxybenzene  was  readily  reduced  electrolytic- 
ally  to  the  corresponding  azo-  and  hydrazo-com pounds.  When  the 
solution  of  £>-nitroaeetanilide  is  slightly  acidified  with  acetic  acid,  the 
reduction  yields  acetyl-/>-phenylenediamine,  and  none  of  the  azoxy- 
compound.  T.  E. 

Metallic  Compounds  of  Diphenylcarbazone.  By  Paul  Caze- 
neuve  ( Gompt .  rend.,  1900,  130,  1478 — 1479).— -Diphenylcarbazone, 
N2Ph*CO*NH#NHPh,  obtained  by  the  action  of  oxidising  agents  on 
$- diphenylcarbazide,  yields  metallic  derivatives  of  the  type 

N2Ph-CO*NM-NHPh  ; 

the  potassium  and  sodium  derivatives  are  produced  either  by  heating 
the  diphenylcarbazide  with  alcoholic  potash  or  soda,  or  by  treating  it 
with  potassium  or  sodium  in  toluene  solutions.  These  alkali  derivatives 
yield  the  zinc ,  lead ,  copper ,  mercury ,  iron ,  chromium ,  cobalt ,  and  nickel 
compounds  by  double  decomposition  with  the  metallic  acetates.  These 
substances  are  soluble  in  alcohol,  benzene,  carbon  disulphide,  or  chloro¬ 
form,  but  not  in  water.  Platinic  chloride  gives  a  platinum  derivative, 
but  gold  chloride  and  silver  salts  are  reduced  by  the  alkali  derivatives 
of  diphenylcarbazone. 

These  metallic  derivatives  are  all  decomposed  by  heat  at  tempera¬ 
tures  below  100°.  G.  T.  M. 

Cuprous  and  Mercurous  Derivatives  of  Diphenylcarbazone. 
By  Paul  Cazeneuve  ( Compt .  rend.,  1900,  130,  1561 — 1563.  Compare 
preceding  abstract). — Cuprous  diphenylcarbazone , 

N2Ph-CO-NCu-NCuPh, 

prepared  by  adding  an  alcoholic  solution  of  s-diphenylcarbazide  (1  mol.) 
to  an  aqueous  solution  of  copper  acetate  (2  mols.),  forms  a  deep  violet 
precipitate  which  decomposes  explosively  at  temperatures  below  100°; 
it  is  soluble  in  the  ordinary  organic  solvents.  The  cuprous  compound 
slowly  decomposes  when  exposed  to  moist  air,  and  when  dissolved  in 
chloroform  containing  a  little  alcohol  it  is  rapidly  destroyed,  yielding 
carbodiazide ,  CO(N!NPh)2,  and  cuprous  chloride. 

The  production  of  the  cuprous  derivative  from  diphenylcarbazide 
affords  a  means  of  detecting  minute  traces  of  copper,  the  reaction 
being  even  more  sensitive  than  that  obtained  with  ferrocyanide  ;  since 
the  product  is  decomposed  by  mineral  acids,  it  is,  however,  necessary 
to  operate  in  neutral  solutions. 

Mercurous  diphenylcarbazone ,  obtained  from  aqueous  solutions  of 
mercuric  acetate  as  a  deep  blue  precipitate,  resembles  its  cuprous 
analogue,  but  is  far  more  stable,  and  may  also  be  prepared  by  heating 
diphenylcarbazide  and  mercury  at  170 — 200°. 

The  production  of  this  compound  constitutes  a  delicate  test  for 
mercury  in  combination  with  nitric  and  the  organic  acids  ;  the 
mercuric  haloids  and  cyanide,  however,  do  not  give  this  reaction. 

G.  T.  M. 
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Preparation  of  a  Pure  Albumin  from  White  of  Egg.  By  F. 
Gowland  Hopkins  (/.  Physiol. ,  1900,  25,  306 — 330). — In  crystallised 
egg-albumin  there  are  undoubtedly  several  proteids ;  this  is  shown  by 
the  varying  rotation  and  percentage  of  sulphur  in  different  fractions. 
Much  the  same  is  true  for  serum-albumin,  but  the  principal  experi¬ 
ments  here  recorded  relate  to  egg-albumin.  A  modification  of  the 
methods  previously  described  led  to  the  preparation  of  one  of  these 
egg-albumins  in  a  crystalline  form,  which,  after  repeated  fractional 
crystallisation,  shows  absolute  constancy  of  rotation  (  —  30‘7°)  and 
a  constant  proportion  of  sulphur  (1*57  per  cent.);  it  is  practically 
ash  free.  The  yield  is  50  grams  and  upwards  per  litre  of  egg-white. 
The  crystals  obtained  by  the  use  of  ammonium  sulphate  may  be 
washed  free  from  that  salt  by  a  saturated  solution  of  sodium  chloride 
containing  1  per  cent,  of  acetic  acid  ;  the  crystals  retain  their  form 
and  solubility  in  water,  and  ammonium  sulphate  does  not  enter  into 
their  composition.  Comparatively  little  importance  is  attached  to  the 
kind  of  acid  used  in  the  preparation  of  the  crystals.  W.  D.  H. 


Formation  of  Bases  from  Albumin.  By  Rudolf  Cohn  (Zeit. 
Physiol .  Cliem .,  1900,  29,  283 — 302). — The  compound  melting  at  295° 
(Abstr.,  1896,  1,  658),  obtained  by  the  action  of  hydrochloric  acid  on 
casein,  is  not,  as  previously  stated,  a  pyridine  derivative,  and,  on  the 
other  hand,  is  not  identical,  as  was  thought  at  one  time,  with  leucin- 
imide  obtained  from  leucine  (from  casein),  as  the  latter  melts  33°  lower. 
Although  the  analyses  do  not  agree  very  well,  and  the  carbon  is  0  9 
per  cent,  too  high,  the  author  thinks  the  compound  may  be  isomeric 
with  leucinimide. 

Leucinimide,  when  reduced  with  sodium  and  alcohol,  yields  a  base 
distilling  at  220 — 270°;  the  hydrochloride ,  C12H26N2,2HC1,  can  be 
crystallised  from  concentrated  hydrochloric  acid  ;  the  nitrate  crystal¬ 
lises  in  small  plates,  and  is  only  sparingly  soluble  in  cold  water  ;  and 
the  platinichloride  crystallises  in  pale  yellow  plates.  The  constitution 

is  suggested  for  the  base,  and 

NIL<^j?  rTTT^^ u9^>NIi  for  leucinimide.  The  compound  melting 
at  295°  appears  to  yield  the  same  base  when  reduced.  J.  J.  S. 


Nucleic  Acid  from  Various  Sources.  By  Leon  Herlant 
( Chem .  Centr .,  1900,  i,  870;  from  Arch.  exp.  Path.  Pharm .,  44, 
148 — 159). — Nucleic  acid  from  unripe  salmon  sperm  was  isolated  by 
the  “  copper-potash  method,5 5  and  the  formula  of  the  acid  is  given  as 
C40H56N14Oi6(P2O5)2.  That  from  calf's  thymus  has  the  same 
formula.  That  from  yeast  yields,  on  decomposition,  guanine,  adenine, 
and  a  reducing  substance.  W.  D.  H. 


Proteids.  By  Albrecht  Kossel  and  Fr.  Kutscher  ( Sitzungsber . 
Ges.  gesammtt .  Naturwissensch .  Marburg ,  1900,  April  6). — Further 
investigations  into  the  protamines  and  proteids  proper,  with  special 
reference  to  the  bases  obtainable  from  them,  leads  to  the  following 
classification.  The  protamines  that  contain  a  monohexon  nucleus 
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(arginine)  fall  into  two  groups,  those  which  yield  tyrosine,  namely, 
cyclopterine,  and  those  which  do  not,  namely,  salmine,  clupeine, 
and  scombrine.  No  protamine  with  a  dihexon  nucleus  is  known. 
Sturine  is  an  instance  of  a  protamine  which  contains  a  trihexon 
nucleus,  that  is,  it  yields  lysine,  arginine,  and  histidine  ;  it  is  free 
from  tyrosine.  Passing  to  the  proteids  proper,  none  with  a  monohexon 
nucleus  is  known  ;  those  with  a  dihexon  nucleus  are  gluten-fibrin, 
mucedin,  gliadin,  and  spongin  ;  these  yield  arginine  and  histidine, 
except  spongin,  which  yields  arginine  and  lysine.  The  proteids  with 
a  trihexon  nucleus  are  histon  (?),  casein,  fibrin,  fibrin-peptone, 
gluten-casein,  gelatin,  and  elastin.  W.  D.  H. 

Glutinpeptone  Hydrobromide  and  Hydriodide.  By  Carl 
Paal  ( Chem .  Zeit.,  1900,  24,  145.  Compare  Abstr.,  1892,  895  ;  1898, 
i,  456;  and  Levites,  Chem.  Zeit .,  1900,  24,  97). — Quantitative  yields 
of  these  salts  have  been  obtained  by  methods  similar  to  that  employed 
in  the  preparation  of  the  hydrochloride.  When  concentrated  aqueous 
solutions  of  the  salts  are  supersaturated  with  ammonium  sulphate,  the 
propeptone  salts  are  precipitated,  and  may  be  isolated  by  extraction 
with  absolute  methyl  alcohol ;  the  true  peptone  salts  remain  in  solution 
and  may  be  separated  from  the  ammonium  sulphate  by  precipitating 
the  latter  with  absolute  ethyl  alcohol.  The  hydrobromide ,  like  the 
hydrochloride,  is  stable,  but  the  hydriodide  readily  turns  yellow,  and 
when  kept  for  some  time  evolves  ethyl  iodide  and  yields  the  free 
peptone.  Neither  salt  reacts  with  Millon’s  reagent.  J.  J.  8. 

Thymine.  By  H.  Steudel  and  Albrecht  Kossel  (Zeit.  physiol. 
Chem.,  1900,  29,  303 — 306). — When  thymine  is  treated  with  phos¬ 
phorus  oxychloride  according  to  Gabriel  and  Colman’s  method  (Abstr., 
1899,  i,  638),  a  product  is  obtained  which  is  somewhat  similar  to,  and 
probably  isomeric  with,  their  2 :  6-dichloro-4-methylpyrimidine.  This 
dichlorothymine,  C5H4N2C12,  crystallises  in  plates,  melts  at  25 — 26°,  is 
readily  soluble  in  most  solvents,  and  has  a  characteristic  odour. 

J.  J.  S. 

Amount  of  Iron  Present  in  the  Haemoglobin  of  the  Horse. 
By  Louis  Lapicque  and  H,  Gilardoni  ( Compt .  rend.,  1900,  130, 
1333 — 1335). — Considerable  discrepancy  exists  between  the  recorded 
values  of  the  amount  of  iron  present  in  the  haemoglobin  of  the  horse  ; 
Hoppe-Seyler  and  the  earlier  investigators  gave  the  percentage  as 
0*45 — 0*47,  whilst  Bunge  and  also  Zinoffski  found  0*335.  The  composi¬ 
tion  of  the  haemoglobin,  rapidly  extracted  from  fresh  blood  by  Jacquet’s 
process,  is  invariable,  the  analyses  of  several  preparations  giving  a 
practically  constant  amount,  namely,  0’29 — 0*30  ;  the  product  obtained 
by  the  older  and  slower  methods  is  less  uniform,  and  the  percentage 
of  iron  varies  from  0*29  to  0*34,  This  variation  is  probably  due  either 
to  changes  produced  by  the  putrefaction  of  the  blood  or  to  the  action 
of  the  chemical  agents  employed  by  some  investigators  in  removing 
the  stroma. 

These  results  tend  to  show  that  in  the  blood  itself  there  is  only  one 
variety  of  haemoglobin,  and  that  the  differentiation  into  several  modifi- 
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cations,  containing  different  amounts  of  iron,  takes  place  during  ex- 
traction  (compare  Cazeneuve  and  Breteau,  Abstr.,  1899,  ii,  440). 

G.  T.  M. 

Hydrolysis  of  Fibrous  Tissue.  By  Alexandre  Etard  (Compt. 
rend.,  1900,  130,  1263 — 1265). — When  the  dried  ligamentum  nuchse 
of  the  ox  is  boiled  with  20  per  cent,  sulphuric  acid  for  24  hours,  the 
product  neutralised  with  chalk,  and  the  filtrate  concentrated,  a  crystal- 
loid  substance  is  obtained  which  has  the  colour,  taste,  and  consistence 
of  candied  honey.  The  yield  of  this  product  is  116*5  per  cent.,  cal¬ 
culated  on  the  weight  of  fibrous  tissue  taken,  and  if  the  latter  sub¬ 
stance  be  assumed  to  have  the  simplified  formula,  C48H78N13016,  then 
the  hydrolysis  takes  place  in  accordance  with  the  following  equation  : 
C48H78N13016  +  10H2O  =  3NHg  4-  C48H78lSri0O26.  Leucine  could  not  be 
detected  in  the  product  of  hydrolysis  ;  the  latter,  on  oxidation  with 
chromic  acid  mixture,  yields  ammonium  sulphate,  oxalic  and  carbonic 
acids,  traces  of  hydrocyanic  acid,  but  no  acids  of  the  acetic  series. 
The  substance  behaves  quite  unlike  leucine  when  distilled  with  lime 
or  zinc  dust,  the  amount  of  pyridine  bases  formed  being  barely  3  per 
cent.  G.  T.  M. 

Action  of  Papain  on  Pepsin  and  Pancreatin.  By  V.  Harlay 
(J.  Pharm.,  1900,  [vi],  11,  466 — 469). — Not  only  are  pancreatin  and 
papain  without  destructive  action  on  each  other,  but  the  digestive 
action  of  either  one  is  favoured  by  the  presence  of  the  other.  Pepsin 
is  without  action  on  papain,  but  papain  in  a  neutral  or  slightly  acid 
medium  partially  destroys  pepsin.  H.  B.  Le  S. 

Tyrosinase.  By  C.  Gessard  (Compt.  rend.,  1900, 130,  1327 — 1330). 
— A  decoction  of  tyrosinase  in  glycerol,  obtained  from  mushrooms  by 
Bourquelot’s  method,  oxidises  tyrosine,  developing  a  red  coloration, 
which  subsequently  turns  black  ;  after  some  time,  an  amorphous,  black 
precipitate  is  formed.  If  a  very  small  quantity  of  the  diastase  is 
employed,  the  red  coloration  persists  and  the  precipitate  is  not 
produced.  This  result  indicates  that  the  development  of  the  black 
coloration  and  the  formation  of  the  precipitate  is  not  due  to  the 
tyrosinase,  but  to  some  other  substance  which  accompanies  it  in  the 
glycerol  extract.  The  addition  of  various  metallic  salts  to  solutions  of 
tyrosine  containing  only  traces  of  tyrosinase  promotes  the  formation 
of  the  black  precipitate,  the  action  being  accelerated  by  heat.  Ammon¬ 
ium  phosphate  and  the  salts  of  magnesium  and  the  alkaline  earth 
metals  are  especially  efficacious  in  promoting  this  oxidation.  The 
black  substance  possesses  noteworthy  adhesive  properties,  and  is  com¬ 
pletely  precipitated  on  shaking  the  solution  with  some  finely-divided, 
insoluble  substance  such  as  talc,  starch,  calcium  carbonate,  or  mag¬ 
nesium  phosphate.  When  a  piece  of  silk  is  immersed  in  the  red 
tyrosine  solution,  the  black  precipitate  is  produced  on  the  fibre,  and 
is  not  removed  by  treating  the  fabric  with  hot  water.  G.  T.  M. 
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Quaternary  Paraffins.  II.  By  Wladimir  B.  Markownikoff 
{Ber.,  1900,  33,  1905 — 1908.  Compare  Abstr.,  1899,  i,  554). — 
fifl~Dimethylpentane  (trimethyl propylmethane),  prepared  by  the  action 
of  a  slight  excess  of  zinc  propyl  or  zinc  iodopropyl  on  tert-bntjX 
iodide,  boils  at  78°  under  743  mm.  pressure,  and  has  a  sp.  gr.  0*6910 
at  0°/0°,  and  0*6743  at  20°/0° ;  it  is  not  acted  on  by  concentrated 
nitric  acid,  or  by  dilute  nitric  acid  of  sp.  gr.  1*125 — 1*40  after  heating 
for  9  hours  at  100°,  although  on  heating  the  hydrocarbon  with  acid  of 
sp.  gr.  1*235  for  27  hours  at  110 — 115°,  the  secondary  m£n>-derivative, 
CMe3'CHEt*N02,  is  obtained.  This  boils  at  89 — 90°  under  40  mm. 
pressure,  is  decomposed  on  distilling  under  atmospheric  pressure,  and 
has  a  sp.  gr.  0*9520  at  0°/0°,  and  0*9401  at  20°/20° ;  its  structure 
follows  from  its  yielding  ethyl  tert~  butyl  ketone  (boiling  at 
125*5 — 126°,  and  of  sp.  gr.  0*8258  at  0°/0°,  0*8106  at  20°/0° ;  compare 
Wischnegradsky,  Abstr.,  1875,  878),  when  its  solution  in  aqueous 
sodium  hydroxide  is  added  to  stannous  chloride  dissolved  in  hydro¬ 
chloric  acid.  That  only  one  nitro-derivative  is  formed  during  the 
nitration  of  the  hydrocarbon  is  shown  by  the  fact  that  only  one 
semicarbazone  (melting  at  173 — 174°  on  rapidly  heating)  could 
be  isolated  from  the  foregoing  ketonic  product.  The  amine , 
CMe3*CHEt*3S<H2,  obtained  by  reducing  the  nitro-derivative,  yields 
an  aurichloride  crystallising  in  small  needles. 

/3/?-Dimethylpentane  was  isolated  from  a  fraction  of  Caucasian 
naphtha  boiling  at  78 — 80°  by  freezing  out  the  hexanaphthene  by 
means  of  liquid  air,  removing  tertiary  hydrocarbons  by  fuming  sul¬ 
phuric  acid,  and  finally  purifying  the  oil  by  digesting  successively 
with  nitric  acid  of  sp.  gr.  1*15  at  110 — 115°,  and  boiling  nitric  acid 
of  sp.  gr.  1*4;  the  hydrocarbon  thus  obtained  boiled  at  78*5 — 79° 
under  757  mm.  pressure,  and  had  a  sp.  gr.  0*7083  at  0°/0°,  and 
0*6921  at  20°/0°.  W.  A.  D. 

Hydrogenation  of  Ethylene  in  the  Presence  of  Reduced 
Metals.  By  Paul  Sabatier  and  Jean  B.  Senderens  ( Compt .  rend., 
1900,  130,  1761—1764.  Compare  Abstr.,  1897,  i,  305,  545).— When 
a  mixture  of  ethylene  and  hydrogen  is  passed  over  recently  reduced 
cobalt,  there  is  at  first  a  production  of  ethane  accompanied  by  a  rise 
of  temperature ;  the  reaction  is,  however,  not  maintained,  and  as  soon 
as  the  cobalt  becomes  slightly  carburised,  it  ceases  altogether.  At 
100 — 150°,  the  reaction  becomes  permanent,  and  the  issuing  gas  con¬ 
sists  of  a  mixture  of  ethane,  ethylene,  and  hydrogen,  containing  traces 
of  higher  hydrocarbons  of  the  acetylene  series.  A  certain  amount  of 
carbon  combines  with  the  cobalt,  and  as  a  result  the  activity  of  the 
metal  gradually  diminishes.  At  300°,  a  small  quantity  of  liquid 
hydrocarbons  is  produced,  and  the  gaseous  product  contains  both 
methane  and  ethane  together  with  a  considerable  amount  of  uncom¬ 
bined  ethylene  and  hydrogen. 
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Reduced  iron  has  no  action  on  the  mixed  gases  at  the  ordinary- 
temperature,  and  even  above  180°  the  action  is  very  slow  and  de¬ 
creases  as  the  metal  becomes  carburised. 

The  combination  of  ethylene  and  hydrogen  is  not  induced  by  re¬ 
duced  copper  at  temperatures  below  180°.  Between  180°  and  300°, 
ethane  is  practically  the  sole  product  of  combination,  there  being  no 
appreciable  secondary  reaction  and  no  deposition  of  carbon. 

G.  T.  M. 

Action  of  Acetylene  on  Cuprous  Chloride  dissolved  in 
Potassium  Chloride  Solution.  By  It.  Chavastelon  ( Compt .  rend,., 
1900,  130, 1634 — 1636). — The  purple  compound  formed  when  acetylene 
is  passed  through  potassium  chloride  solution  containing  cuprous 
chloride  is  identical  with  the  compound  C2H2,Cu2C12,Cu20,  obtained 
by  the  action  of  water  on  the  compound  C2H2,Cu2C12,  and  its  formation 
is  limited  by  the  presence  of  hydrochloric  acid  in  quantity  which  must 
be  greater  the  lower  the  temperature.  If  the  solution  of  potassium 
chloride,  saturated  with  cuprous  chloride,  contains  not  less  than  4  c.c. 
of  concentrated  hydrochloric  acid  in  100  c.c.,  the  first  product  of  the 
action  of  acetylene  is  a  yellow,  crystalline  compound,  whilst  the  final 
product  forms  colourless  crystals.  The  first  can  be  converted  into  the 
second  by  the  prolonged  action  of  acetylene,  and,  on  the  other  hand, 
the  white  compound  is  converted  into  the  yellow  by  the  action  of  a 
current  of  carbon  dioxide  which  slowly  removes  part  of  the  acetylene. 

C.  H.  B. 

Crystalline  Compounds  of  Acetylene  with  Cuprous  and 
Potassium  Chlorides.  By  R.  Chavastelon  (Compt.  rend.,  1900, 
130,  1764 — 1766.  Compare  preceding  abstract). — The  colourless 
crystals  which  have  the  composition  C2H2(Cu2C12)2,KC1,  lose  one- 
half  of  the  combined  acetylene  and  become  converted  into  the  yellow 
compound  C2H2[(Cu2C12)2,KC1]2  by  washing  with  ether  or  with  the 
original  solution  of  cuprous  and  potassium  chlorides.  Both  these 
double  salts  have  very  low  dissociation  pressures  at  the  ordinary  tem¬ 
perature,  and  they  can  therefore  be  dried  in  a  current  of  carbon 
dioxide  without  decomposition.  They  dissolve  in  dilute  hydrochloric 
acid  without  dissociation,  the  yellow  compound  being  the  more  soluble. 
When  treated  with  water,  both  compounds  yield  the  substance 
C2H2,Cu2C12,Cu20,  whilst  cuprous  acetylide  results  from  the  action  of 
ammonia.  G.  T.  M. 

Mode  of  Formation  of  the  Compounds  C2H2(Cu2C12)2,KC1  and 
C2H2[(Cu2C12)2,KC1]2.  By  R.  Chavastelon  (Compt.  rend.,  1900,  131, 
48 — 50.  Compare  preceding  abstracts). — In  solutions  saturated  with 
the  yellow  compound,  the  ratio  of  combined  to  total  cuprous  chloride 
is  0*25,  whilst  in  solutions  saturated  with  the  colourless  salt  this 
quotient  is  0*20.  G.  T.  M. 

Hydrogenation  of  Acetylene  in  Presence  of  Reduced  Iron 
or  Cobalt.  By  Paul  Sabatier  and  Jean  B.  Senderens  (Compt. 
rend.,  1900,  130,  1628 — 1630). — When  acetylene  mixed  with  an 
excess  of  hydrogen  is  passed  over  reduged  iron,  there  is  no  change  at 
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the  ordinary  temperature,  but  above  180°  condensation  takes  place 
with  production  of  ethane,  ethylene,  and  higher  hydrocarbons  of  the 
ethylene  series  boiling  between  50°  and  250°,  together  with  small 
quantities  of  benzene  and  its  homologues. 

With  reduced  cobalt  above  180°,  the  acetylene  is  almost  completely 
converted  into  ethane,  together  with  some  liquid  paraffins,  the  pro¬ 
portion  of  the  latter  increasing  with  the  temperature. 

It  is  clear  therefore  that  different  metals  produce  very  different 
results  with  mixtures  of  acetylene  and  hydrogen.  In  all  cases,  if  the 
acetylene  is  in  excess,  it  is  decomposed  with  liberation  of  carbon  in 
the  manner  observed  by  Moissan  and  Moureu.  C.  H.  B. 

Hydrogenation  of  Acetylene  and  Ethylene  in  the  Presence 
of  Finely-divided  Platinum.  By  Paul  Sabatier  and  Jean  B. 
Senderens  ( Compt .  rend .,  1900,  131,  40 — 42.  Compare  Abstr.,  1899, 
i,  555). — When  a  mixture  of  acetylene  and  hydrogen  containing  an 
excess  of  the  latter  is  passed  over  platinum  black  at  the  ordinary 
temperature,  the  hydrocarbon  is  completely  hydrogenised  to  ethane  ; 
if,  however,  the  acetylene  is  in  excess,  both  ethylene  and  ethane  are 
produced.  At  180°,  the  formation  of  these  gaseous  products  is 
accompanied  by  condensations  giving  rise  to  liquid  hydrocarbons. 
The  catalytic  action  of  platinum  black  on  mixtures  of  ethylene  and 
hydrogen  is  only  temporary  at  the  ordinary  temperature ;  at 
100 — 120°,  there  is  a  slow  combination,  whilst  at  185°  the  reaction  is 
practically  quantitative. 

Spongy  platinum  does  not  induce  the  hydrogenation  of  acetylene 
or  ethylene  at  the  ordinary  temperature  ;  at  180°,  however,  it  behaves 
like  platinum  black.  G.  T.  M. 

Action  of  Reduced  Nickel  on  Acetylene.  By  Paul  Sabatier 
and  Jean  B.  Senderens  (Compt.  rend.,  1900,  131,  187 — 190.  Com¬ 
pare  Abstr.,  1899,  i,  553  ;  this  vol.,  i,  197,  and  preceding  abstracts). — 
A  rapid  current  of  acetylene,  passed  over  nickel  reduced  by  hydrogen 
and  cooled  in  a  current  of  this  gas,  at  once  produces  incandescence ; 
this  reaction  is  due  to  the  presence  of  hydrogen,  for  when  it  is  dis¬ 
placed  by  nitrogen,  there  is  no  appreciable  action  at  temperatures  below 
180°.  At  higher  temperatures,  a  slow  reaction  sets  in,  and  is  main¬ 
tained  without  incandescence,  provided  that  the  current  of  acetylene 
is  not  too  rapid  ;  the  issuing  gas  contains  hydrogen,  ethane,  ethylene, 
together  with  unchanged  acetylene,  liquid  hydrocarbons  containing 
benzene  and  the  higher  olefines  are  simultaneously  produced,  and  the 
solid  residue  appears  to  consist  of  a  mixture  of  metallic  carbide 
with  a  solid  hydrocarbon,  the  latter  being  analogous  to  the  cuprene 
obtained  from  copper  and  acetylene.  When  a  rapid  current  of  acetylene 
is  employed,  the  condensation  is  attended  by  incandescence,  and  the 
issuing  gas  consists  of  51 '4  per  cent,  of  hydrogen,  36*3  per  cent,  of 
ethane,  2  per  cent,  of  ethylene,  10*3  per  cent,  of  benzene  and  its 
homologues,  and  traces  of  acetylene ;  the  liquid  product  is  a  mixture 
of  aromatic  and  unsaturated  hydrocarbons  boiling  between  50°  and 
180°,  and  the  experimental  tubes  contain  a  mixture  of  nickel  with 
carbon  and  a  solid  hydrocarbon  resembling  cuprene.  G.  T.  M. 
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Action  of  Sulphuric  Acid  on  Dimethylpropanediol.  By 
Alois  Fischer  and  Berthold  Winter  {Monatsh.,  1900,21,  301 — 318). 
— Pentaglycol  (Abstr.,  1894,  i,  353),  when  heated  with  20  per  cent, 
sulphuric  acid  in  a  sealed  tube  at  200°  for  3  hours,  yields  methyl  iso - 
propyl  ketone,  ^sovaleraldehyde,  and  an  oxide , 


The  last  is  a  colourless,  refracting  liquid  which  boils  at  180°,  yields,  when 
oxidised  with  alkaline  permanganate,  dimethylmalonic  acid,  and,  when 
treated  with  hydrogen  bromide,  a  mixture  of  trimethylene  di  bromide 
and  pentaglycol  dibromide.  K.  H.  P. 


A  Product  of  the  Decomposition  of  Glycerol  Diiodohydrin. 
By  Ernest  Charon  and  C.  Paix  Seailles  {Compt.  rend.,  1900,  130, 
1631 — 1633). — The  compound  of  the  empirical  composition  C3H5OI, 
formed  by  the  removal  of  the  elements  of  hydrogen  iodide  from 
glycerol  diiodohydrin  is  para-/3-iodopropaldehyde  ;  it  forms  slender, 
white  needles  which  melt  at  160°,  sublime  very  easily,  and  are  very 
stable  when  exposed  to  light,  and  is  best  obtained  by  heating  the 
glycerol  diiodohydrin  at  100°  under  reduced  pressure,  some  allyl  iodide 
and  polyiodopropanes  being  also  formed.  The  results  obtained  by 
heating  the  diiodohydrin  with  alkalis,  lead  hydroxide,  or  silver  oxide, 
are  less  satisfactory.  When  heated  with  solid  potassium  hydroxide, 
para-/2-iodopropaldehyde  yields  metacraldehyde.  C.  H.  B. 


Partial  Synthesis  of  ^-Erythritol.  By  Leon  Maquenne  {Bull. 
Soc.  Chim.,  1900,  [iiij,  23,  587 — 591). — The  synthesis  of  £-erythritol 
has  been  effected  by  applying  to  xylose  the  process  of  degradation  by 
which  Wohl  (thisvol.,i,  140)  has  obtained  7-erythrose  from  Z-arabinose. 
A  number  of  new  compounds  have  thus  been  obtained.  Xylosoximx , 
obtained  by  the  action  of  hydroxylamine  on  xylose  in  alcoholic  solu¬ 
tion,  forms  an  uncrystallisable,  viscous  mass  which  becomes  semi-fluid 
at  100°,  and  is  very  soluble  in  water  or  alcohol.  When  heated  with 
acetic  anhydride  and  sodium  acetate,  it  is  converted  into  acetylxylonic 
nitrile ,  which  crystallises  in  white  or  pale  yellow  scales  melting  at 
81*5°,  and  is  decomposed  by  alkalis  with  the  production  of  a  consider¬ 
able  quantity  of  erythrose.  By  treatment  with  ammonia  (the  addi¬ 
tion  of  silver  oxide,  recommended  by  Wohl,  is  considered  rather  to 
retard  the  reaction),  the  nitrile  is  converted  into  erythrose-acetamide , 
which  crystallises  in  small,  colourless  prisms  melting  at  166°,  and  is 
hydrolysed  by  mineral  acids  with  the  formation  of  1  -erythrose,  whence 
1  -erythritol  is  obtained  by  reduction  with  sodium  amalgam.  7-Ery- 
thritol,  which  was  separated  by  means  of  its  benzaldehyde  derivative, 
crystallises  from  alcohol  in  slender  needles,  and  from  water  in  elon¬ 
gated  prisms  melting  sharply  at  88° ;  it  is  very  soluble  in  water,  and 
is  more  soluble  in  hot  alcohol  than  its  inactive  isomeride.  Its  rotatory 
power  in  6  per  cent,  aqueous  solution  is  [a]D  +4*3°,  whilst  in  1*5  per 
cent,  alcoholic  solution  it  is  [a]D  —  15°.  £7.  L. 

Methyl  Ester  and  Amide  of  d-  Valeric  Acid  (Methyl-2-butan- 
oic  acid)  and  the  Solubility  of  its  Silver  Salt.  By  H.  J. 
Taverne  (Bee.  Trav.  C/iim.,  1900,  19,  107 — 110). — Methyl  d- valerate 
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obtained  by  saturating  a  mixture  of  its  generators  with  hydrogen 
chloride,  is  a  liquid  having  an  agreeable  odour;  it  boils  at  115° 
under  760  mm.  pressure,  has  a  sp.  gr.  0'8931  at  15°,  and  has 
[a]D  +16°13\  The  amidey  prepared  by  treating  the  ester  with 
ammonia,  crystallises  from  light  petroleum  in  leaflets  melting  at 
111°;  it  has  [a]D  +  18°19'.  The  solubility  of  silver  c?-valerate  in 
water  is  0*680 — 0*732  part  per  100,  and  not  1*16  as  previously 
stated.  G.  T.  M. 

Telfairia  Oil.  By  Hermann  Thoms  {Arch.  Pharni .,  1900,  238, 
48 — 58). — This  oil  is  contained  in  the  seeds  of  Telfairia  pedata,  Hook, 
a  gourd-like,  climbing  plant  which  grows  in  East  Africa.  In  a  sam¬ 
ple  from  Kwais  in  Usambara,  the  kernel  formed  60  per  cent,  of  the 
seed,  and  contained  64*7  per  cent,  of  oil.  The  oil  had  the  following 
constants  :  sp.  gr.,  0*9180  at  15°;  acid  number,  0*34;  saponification 
number,  174*8;  ester  number,  174*5;  acetyl  number,  26*9;  iodine 
number,  86*2  ;  freezing  point  of  the  oil,  7°  ;  melting  point  of  the  fatty 
acids,  44°;  freezing  point  of  the  same,  41°;  refractometer  number, 
61 — 62  at  31°  to  63 — 64  at  25°.  The  oil  is  to  a  slight  extent  a  dry¬ 
ing  oil,  and  it  gives  an  unpleasant  odour  when  heated  ;  for  these 
reasons,  and  on  account  of  its  comparatively  high  freezing  point,  it 
can  hardly  replace  olive  oil  for  culinary  purposes.  In  its  hydrolysis, 
glycerol  is  formed  ;  the  lead  salts  of  the  fatty  acids  were  separated  by 
extraction  with  ether  into  a  solid  portion,  which  contained  palmitic 
and  stearic  acids,  but  no  hydroxy-acid,  and  a  liquid  portion.  The  latter 
yielded  acids  which  were  separated  by  distillation  under  diminished 
pressure  into  a  new  acid,  telfairie  acid,  and  a  fraction  of  higher  boiling 
point,  approximately  having  the  composition  O24H40O3.  Telfairie  acid , 
CigH3202,  is  isomeric  with  linoleic  acid,  &c. ;  it  boils  at  220 — 225°  under 
13  mm.  pressure,  and  freezes  at  5 — 2°;  it  forms  a  ietrabromide , 
C18H3202Br4,  which  melts  at  57 — 58° ;  like  linoleic  acid,  it  yields  tetra- 
hydroxystearic  (sativic)  acid  when  oxidised  with  dilute  permanganate 
at  0°,  and  azelaic  (lepargylic)  acid  when  the  oxidation  is  effected  at  the 
ordinary  temperature.  C.  F.  B. 

Anhydrous  Acrylic  Acid.  By  Einar  Biilmann  [in  part  with 
Bjerrum]  (</.  pr .  Chem.y  1900,  [ii],  61,  491 — 494). — Anhydrous 
acrylic  acid  can  be  prepared  by  the  action  cf  reduced  copper  con¬ 
taining  a  trace  of  iron  on  a/?-dibromopropionic  acid.  The  pure 
anhydrous  acid  melts  at  10*1 — 10*2°,  and  boils  at  140*8 — 141°  ;  by 
vigorous  boiling,  the  anhydrous  acid  polymerises  to  some  extent  to  a 
white  compound,  which  was  not  further  investigated.  T.  M.  L. 

Glyoxylic  Acid.  By  Oscar  Doebner  ( Annalen ,  1900,  311, 
129 — 131). — Existing  methods  for  preparing  glyoxylic  acid  are  un¬ 
satisfactory,  but  the  following  process  is  found  to  be  trustworthy. 
Dichloroacetic  acid  (65  parts)  is  neutralised  exactly  with  potassium 
hydroxide  (1:1)  and  heated  with  solid  potassium  acetate  (100  parts) 
in  a  reflux  apparatus  during  1  hour ;  the  filtered  liquid,  which  contains 
potassium  diacetoxyacetate,  is  boiled  with  10  volumes  of  water  in  a 
reflux  apparatus  during  several  hours,  yielding  potassium  glyoxylate 
and  free  acetic  acid.  M.  O  F. 
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Ethyloxalic  Anhydride.  By  Louis  Bouveault  (Bull.  Soc.  Chim 
1900,  [iii],  23,  509 — 511). — When  ethyloxalic  chloride  (ethyl  chloro- 
glyoxylate)  is  heated  with  a  mol.  proportion  of  sodium  acetate  and 
the  product  of  the  reaction  fractionally  distilled  under  diminished 
pressure,  the  mixed  acetic  ethyloxalic  anhydride  first  formed  is 
decomposed  into  the  two  simple  anhydrides.  Ethyloxalic  anhydride , 
(C02Et*C0)20,  is  a  colourless,  oily,  very  hygroscopic  liquid  which 
boils  at  135°  under  100  mm.  pressure.  The  experiments  of  Rousset 
(Abstr.,  1895,  i,  592)  and  B6hal  (this  vol.,  i,  8)  on  mixed  anhydrides 
are  referred  to  in  connection  with  the  method  employed  for  the  pre¬ 
paration  of  this  compound.  N.  L. 

Synthesis  of  Higher  Homologues  of  Ethyl  Acetoacetate 
and  Acetylacetone.  By  Louis  Bouveault  (Compt.  rend.,  1900,  131, 
45 — 48). — Ethyl  isobutyrylacetoacetate ,  CHMe^CO’CHA^COgEt,  pro¬ 
duced  together  with  its  isomeride,  CHMe2,C0#0*CMe’.CH,C02Et,  by 
the  action  of  isobutyric  chloride  on  the  sodium  derivative  of  ethyl 
acetoacetate,  is  separated  from  the  latter  by  dissolving  in  barium 
hydroxide  solution  and  reprecipitating  with  acid ;  it  is  a  colourlesss 
liquid  boiling  at  114°  under  15  mm.  pressure ;  the  other  compound, 
which  is  insoluble  in  alkaline  solutions*,  is  a  colourless  liquid  having  a 
characteristic  odour  and  boiling  at  117°  under  15  mm.  pressure. 
When  hydrolysed  with  hydrochloric  acid  and  water  at  140 — 150°,  the 
isobutyrylacetoacetate  is  decomposed  into  methyh’sopropylacetone, 
ethyl  alcohol,  and  acetic  and  carbonic  acids. 

iso Butyrylacetone,  CHMe^CO’CHg*  Ac,  is  formed  when  water  only 
is  employed  in  the  preceding  hydrolysis ;  it  is  a  colourless  liquid  which 
has  an  agreeable  odour  and  boils  at  168°.  It  yields  a  volatile  copper 
salt  which  dissolves  in  a  mixture  of  chloroform  and  petroleum  and 
separates  in  blue  crystals  which  become  pink  on  exposure  to  the  air. 

Ethyl  i&obutyrylacetate ,  obtained  by  hydrolysing  ethyl  isobutyryl- 
acetoacetate  with  1  mol.  of  sodium  hydroxide  dissolved  in  water  or 
alcohol,  is  a  colourless  liquid  having  a  fruity  odour;  it  boils  at 
93 — 94°  under  16  mm.  pressure.  This  substance  is  readily  decomposed 
by  alkalis,  yielding  methyKsopropylacetone,  ethyl  alcohol,  and  carbon 
dioxide.  G.  T.  M. 


a/LDimethylglutolactonic  Acid.  By  Edmond  E.  Blaise  (Compt. 
rend.,  1900,  130,  1716 — 1719.  Compare  Abstr.,  1896,  i,  667). — The 
semicarbazone  of  /3-methyllsevulic  acid  (m,  p.  197°)  is  produced  with 
some  difficulty,  and  when  the  reaction  is  prolonged  it  decomposes  into 
the  acid  N2(CMe*GHMe*CH2*C02H)2  ;  this  substance,  when  condensed 
with  hydrogen  cyanide,  yields  a  liquid  which  boils  at  144 — 158°  under 
25  mm.  pressure,  and  contains  the  nitriles  of  the  isomeric  lactonic 

acids  having  the  general  formula  CH2<C^Q^^^>CMe,ClSr. 

/OIIMev 

trans-a  ft-Dimethylglutolactonic  acid ,  CH2<nqq QX>CMe*C02H, 


separates  from  the  product  obtained  by  hydrolysing  the  mixed  nitriles 
with  concentrated  hydrochloric  acid,  in  crystals  melting  at  142°;  it 
readily  dissolves  in  water,  but  is  somewhat  insoluble  in  cold  benzene. 
The  lead  salt  crystallises  in  white  needles  and  melts  at  212 — 214°. 
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The  cis -isomeride  is  separated  from  the  mother  liquors  in  the  form  of 
its  lead  salt,  this  derivative  differing  from  the  corresponding  trans- 
compound  in  crystallising  with  1H20;  the  hydrated  salt  melts  at 
140 — 145°,  whilst  the  anhydrous  substance  melts  at  181 — 183°.  The 
acid,  obtained  from  the  lead  salt  by  means  of  hydrogen  sulphide, 
is  a  colourless  liquid  boiling  at  193 — 195°  under  15  mm.  pressure; 
when  heated  with  quinoline  and  water  at  180°  for  6  hours,  it  is  con¬ 
verted  into  the  2mrcs-modification.  G-.  T.  M. 


Oxidation  of  Cyclic  Compounds  :  a-Methyladipic  Acid.  By 
Wl abi mir  B.  Markownikoff  ( Ber .,  1900,  33,  1908 — 1910). — 
/2-Methylc^ohexanone,  on  oxidation  with  nitric  acid,  gives 
almost  a  theoretical  yield  of  what  is  apparently  a -methyladipic  acid , 
C02H*  CHMe*[CH2]3,C02H,  melting  at  52 — 53°;  the  ethyl  salt  is 
laevorotatory,  and  boils  at  160°  under  40  mm.  pressure,  and  at 
252 — 253°  with  partial  decomposition  under  the  ordinary  pressure. 
The  acid  is  probably  identical  with  that  obtained  on  oxidising 
/3-methylcycZohexanone  with  aqueous  potassium  permanganate,  which 
Wallach  first  considered  to  be  a-methyladipic  acid  ( Annalen ,  1896,  289, 
345),  but  later  [Ber.,  1899,  32,  3339)  concluded  was  the  /?-acid. 

The  oxidation  of  pulegone  with  nitric  acid  is  less  simple,  a  consider¬ 
able  quantity  of  oxalic  acid  being  formed.  /3-Methyladipic  acid  is 
obtained  on  oxidising  pulegone  with  aqueous  potassium  permanganate, 
as  stated  by  Semmler,  and  from  menthone  by  a  similar  process 
(Manasse  and  Bupe) ;  but  in  each  case  the  yield  is  only  50  per  cent, 
of  the  theoretical,  pyrotartaric  acid  and  other  substances  being  formed. 

W.  A.  D. 


Synthesis  of  aa-Dimethylglutaconic  Acid.  By  Max  Conrad 
1900,  33,  1920  -1922).  rl'he  m ethyl  ester  of  y_hydroxy“ttct“  di- 
methylglutaric  acid  lactone  (Abstr.,  1899,  i,  259), 


CO„Me'CH< 


O — CO 

'2“^“^CH2-CMe2’ 
obtained  by  passing  hydrogen  chloride  into  a  methyl  alcoholic  solution 
of  the  lactone,  crystallises  in  long,  colourless  prisms  melting  at  68°,  and 
when  boiled  with  a  solution  of  sodium  in  amyl  alcohol,  then  poured 
into  water  and  again  boiled,  is  converted  into  aa-dimethylglutaconic 
acid,  C02H4CHICH*CMe2*C02H.  This  is  best  purified  by  conversion 
into  its  insoluble  barium  salt,  and  after  repeated  crystallisation  melts 
sharply  at  150°.  It  is  probably  identical  with  the  acid  described  by 
Henrich  (Abstr.,  1899,  i,  469,  794),  although  he  gives  the  melting 
point  as  126—133°.  J.  J.  S. 


Synthesis  of  Ethyl  /3-Cyano-aa-dimethyltricarballylate  and 
aa-Dimethyltricarballylic  Acid.  By  Albin  Haller  and  G.  Blanc 
( Compt .  rend.,  1900,  131,  19 — 22). — Ethyl  /3-cyano-aa-dimethyltricarb - 
allylate ,  C02Et4CH24C(CN)(C02Et)4CMe24C02Et,  produced  by  heating 
together  in  absolute  alcohol  molecular  proportions  of  ethyl  cyanosuccin- 
ate,  sodium  ethoxide,  and  ethyl  a-bromowobutyrate,  is  a  colourless 
liquid  with  an  alliaceous  odour  and  boils  at  205 — 206°  under  21  mm. 
pressure. 

aa- Dimethyl tricarballylic  acid ,  C02H4  CMe2,CH(C02H)*CH2*C02H, 
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obtained  by  hydrolysing  the  preceding  ester  with  10  per  cent,  hydro¬ 
chloric  acid,  separates  in  small  crystals  melting  at  155° ;  when  treated 
with  a  boiling  solution  of  copper  acetate,  it  yields  a  light  blue  precipit¬ 
ate  which  redissolves  on  cooling.  The  imide , 


co2h-ch2 


CH< 


CMe0*  CO 


'CO - NH’ 

simultaneously  produced  during  this  hydrolysis,  crystallises  from  water 
in  colourless  prisms  and  melts  at  182 — 183°;  it  is  a  monobasic  acid, 
readily  hydrolysed  by  potassium  hydroxide  into  the  corresponding 
tricarballylic  acid.  G.  T.  M. 

Interaction  of  Ammonium  Cyanide  with  Acetone.  By 
Wladimir  yon  Gulewitsch  ( Ber.f  1900,  33,  1900 — 1901). — When 
acetone  is  left  at  the  ordinary  temperature  with  a  freshly  prepared 
3  per  cent,  solution  of  ammonium  cyanide  (1  mol.)  for  19  hours,  and 
the  solution  subsequently  boiled  for  4  hours  with  dilute  hydrochloric 
acid,  74  per  cent,  of  the  theoretical  quantity  of  a-aminobutyric  acid  is 
obtained ;  when  the  mixture  is  left  only  £  hour  at  the  ordinary 
temperature,  the  yield  is  very  much  diminished,  although,  according  to 
Ljubawin  (Abstr.,  1883, 178),  these  conditions  are  the  most  favourable 
in  the  case  of  the  interaction  of  ammonium  cyanide  with  aldehydes. 

W.  A.  D. 


Degradation  of  c?-Galactose  and  of  Lactose :  c?-Lyxose  and 
Galactoarabinose.  By  Otto  Ruff  and  Gerhard  Ollendorff  (. Ber 
1900,  33,  1798 — 1810). — d-Lyxose  (Fischer  and  Bromberg,  Abstr., 
1896,  i,  348;  Wohl  and  List,  Abstr.,  1898,  i,  168)  is  readily  prepared 
by  oxidising  calcium  galactonate  with  hydrogen  peroxide  in  presence  of 
basic  ferric  acetate  (compare  Ruff,  Abstr.,  1898,  i,  516;  1899,  i,  324, 
869 ;  1900,  i,  139)  ;  it  forms  colourless,  transparent,  hygroscopic,  mono¬ 
clinic  crystals  [a  :  b  :c=  1*6076  : 1  :  1*8277,  /3=  117°50'],  sinters  at  99°, 
melts  at  101°  (corr.),  and  shows  mutarotation  ;  an  aqueous  (?)  solution, 
which  4  minutes  after  preparation  had  [a]D  —3°,  had  [a]D  -13*9° 
after  24  hours.  One  part  of  d-lyxose  dissolves  in  37*97  parts  of 
absolute  alcohol,  and  1  mg.  reduces  1*793  mg.  of  copper  according  to 
Allihn's  method.  The  sugar  is  not  fermentable.  d -Lyxosephenyl- 

benzylhydrazone  crystallises  from  30  per  cent,  alcohol  in  slender,  white 
needles,  with  1H20,  which  melt  at  116°;  from  absolute  alcohol,  the 
anhydrous  substance  is  obtained  in  hard  prisms  melting  at  128°,  whilst 
in  the  same  solvent  [a]D  +26*39°.  On  reducing  oMyxose  with  sodium 
amalgam,  d-arabitol  (Ruff,  Abstr.,  1899,  i,  324)  is  obtained.  The  fore¬ 
going  facts  are  in  complete  accord  with  Fischer's  views  as  to  the  con¬ 
figuration  of  d-galactose,  d-lyxose,  and  cZ-arabitol. 

Lactobionic  acid,  on  oxidation  with  hydrogen  peroxide  and  ferric 
acetate,  is  transformed  into  a  disaccharide,  with  11  carbon  atoms,  to 
which  the  name  galactoarabinose  is  given,  since  on  hydrolysis  with 
dilute  sulphuric  acid  it  yields  d-arabinose  and  d-galactose ;  it  forms  a 
colourless,  cupric -reducing,  dextrorotatory  syrup  which  could  not  be 
crystallised.  The  osazone ,  C23H30O8N4,  crystallises  from  absolute 
alcohol,  and  melts  when  rapidly  heated  at  236 — 238°.  The  diphenyl- 
hydrazone  could  not  be  prepared,  but  the  phenylbenzylhydrazone , 
C24H3209N2,  crystallises  from  50  per  cent,  alcohol,  and  has  [a]D  -  23*7° 
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in  this  solvent ;  it  melts  at  223°  (corr.),  and  when  treated  with  aqueous 
formaldehyde  regenerates  the  disaccharide,  The  production  of  galae- 
toarabinose  from  lactose  by  the  foregoing  method  through  lactobionie 
acid  supports  Fischer’s  contention  (Abstr.,  1888,  1267  ;  1889,  485) 
that  the  aldehyde  group  of  lactose  is  present  in  the  glucose  portion  of 
the  molecule,  and  is  not  in  agreement  with  the  opposite  conclusion 
recently  arrived  at  by  de  Bruyn  and  Alberda  van  Ekenstein  (Abstr., 
1899,  i,  661). 

Galactosidogluconic  acid,  the  synthetical  product  obtained  from  galac¬ 
tose  and  gluconic  acid  (Fischer  and  Beensch,  Abstr.,  1894,  i,  565),  is 
evidently  not  identical  with  lactobionie  acid,  since  it  fails  to  interact 
with  hydrogen  peroxide  under  the  conditions  already  indicated  ;  when 
action  occurs  on  heating  at  60 — 70°,  galactoarabinose  is  not  formed, 
but  only  c£-galactose  and  c£-arabinose  along  with  glyoxal.  The  dibenzyl - 
phenylhydrazone  of  the  latter,  C28R26N4,  forms  yellow  needles  and  melts 
at  197*5°.  W.  A.  D. 

Specific  Heat  of  Wheat  Starch  as  a  Function  of  Hydration 
and  Temperature.  By  Hermann  Rodewald  and  A.  Kattein  (Zeit. 
physikal.  Chem .,  1900,  33,  540 — 544). — The  specific  heats  of  wheat 
starch,  containing  from  0  to  33*6  per  cent,  of  water,  were  determined 
at  different  temperatures.  The  temperature  coefficients  vary  from 
0*0006  to  0  0012,  and  the  values  at  zero  vary  from  0*2697  to  0*3054, 
but  not  uniformly,  as  they  first  decrease,  then  increase,  and  again 
decrease  with  increasing  hydration.  L.  M.  J. 

Natural  and  Artificial  Starch  Grains.  By  Hermann  Rodewald 
and  A.  Kattein  ( Zeit .  physikal.  Chem .,  1900,  33,  579 — 592). — If 
starch  is  brought  into  solution  by  heating  with  iodine  at  130°,  the 
iodine  removed,  and  the  starch  precipitated  from  the  solution,  the 
resulting  ‘  artificial  *  starch  closely  resembles  pure  starch  grains  in  all 
its  properties.  By  the  method  previously  described  by  Rodewald 
(Abstr.,  1898,  ii,  61),  the  heat  produced  by  soaking  in  water  was 
determined  for  various  varieties  of  starch,  and  a  ‘  soluble  amylose  ’  at 
various  degrees  of  hydrations.  Curves  and  formulae  reproducing 
them  are  given,  the  differences  between  the  various  varieties 
being  but  slight.  Osmotic  measurements  were  made  with  starch 
iodide  solution,  membranes  of  parchment  and  of  collodion  being 
employed;  these  indicated  values  of  39,680  and  36,740  for  the  mol. 
weight  of  the  starch.  The  artificial  starch  has  a  density  1*661,  that 
of  the  wheat  starch  from  which  it  was  prepared  being  1*6427.  It 
dissolves  in  alkali,  the  solution  being  strongly  dextrorotatory,  the 
rotation  being  increased  by  addition  of  water,  but  decreased  by  more 
alkali,  and  in  this  respect  it  resembles  the  soluble  amylose,  the 
molecular  rotation  of  the  latter  being,  however,  about  8  per  cent, 
higher.  L.  M.  J. 

“  Swelling  ”  (Quellung)  and  Wetting.  By  Hermann  Rodewald 
(Zeit.  physikal.  Chem.y  1900,  33,  593 — 604). — On  the  assumption  that 
the  heat  produced  by  the  wetting  or  swelling  of  starch  is  due  to  an 
adhesive  force  between  the  starch  and  water,  and  is  hence  proportional 
to  the  surface,  the  author  deduces  an  expression,  c(wl  —  wQ)  =  log  (r0  +  i) 
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—  log^q  +  i)  for  the  heat  of  swelling,  where  wl  is  the  water  content  and  rl 
the  heat  produced.  The  experimental  data  (preceding  abstract)  were  in 
good  accord  with  the  values  so  calculated.  The  formula  indicates 
that  at  a  certain  water  concentration  further  addition  should  produce 
no  heat  effect,  but  it  was  found  for  all  the  varieties  of  starch 
examined  that  there  was  still  a  heat  production  of  about  0'5  Cal. 
This  is  probably  due  to  the  supposition  that  the  work  of  adhesion  is 
proportional  to  the  surface  being  inexact,  as  a  second  layer  of  water 
molecules  is  not  in  direct  contact  with  starch.  The  surface  area  of 
the  water  molecules  required  per  milligram  of  starch  was  estimated, 
and  hence,  assuming  that  each  molecule  of  starch  is  surrounded  by 
water  molecules,  the  author  calculates  the  molecular  weight  of  the 
starch  on  the  assumption  (1)  of  cubic  and  (2)  of  spherical  molecules, 
the  numbers  so  obtained  varying  for  the  different  varieties  of  starch 
from  103,300  to  17,430.  L.  M.  J. 

Galactosamine,  a  New  Amino-sugar,  as  a  Decomposition 
Product  of  the  Gluco-proteid  of  the  Albuminous  Gland  of  the 
Frog.  By  Friedrich  N.  Schulz  and  Fritz  Ditthorn  (Zeit,  physiol . 
Chem.,  1900,  29,  373 — 385). — This  substance,  described  as  a  newamino- 
sugar,  was  obtained  as  a  decomposition  product  of  the  gluco-proteid  of 
the  albuminous  gland  of  the  frog.  The  investigation  is  to  be 
continued  with  other  varieties  of  so-called  mucin.  W.  D.  H. 

Halogen  Derivatives  of  Hexamethylenetetramine.  By  M. 
Hoehnel  (Arch,  Phctrm.,  1900,  238,  163). — The  author  regrets 
having  overlooked,  in  his  recent  papers  (this  vol.,  i,  279)  a  com¬ 
munication  by  Horton  (Abstr.,  1888,  1051)  on  the  same  subject. 

W.  A.  D. 

The  Thiocyanoacetic  Acids.  By  Gustav  Frerichs  and  Heinrich 
Beckurts  (Arch,  Phctrm 1900,  238,  9 — 15.  Compare  Claesson, 
Abstr.,  1878,  37 ;  Frerichs,  Abstr.,  1899,  i,  796). — The  salts,  &c., 
obtained  by  Claesson  from  potassium  thiocyanate  and  salts,  &c.,  of 
chloroacetic  acid  are  not  all  derivatives  of  thiocyanoacetic  acid.  The 
amide  is  derived  from  this  acid,  CN’B'CHg’COgH ;  the  metallic 
salts  and  esters,  however,  from  thiocarbimidoacetic  acid, 
CS*N*CH2*C02H,  whilst  the  free  acid  is  a  mixture  of  the  two  isomeric 
compounds.  The  thiocarbimido-derivatives  are  recognised  as  such  by  the 
fact  that  they  yield  hydrogen  sulphide  and  hydrogen  cyanide,  but  no 
thioglycollic  acid,  when  boiled  with  alkalis ;  whereas  the  thiocyano- 
compounds  yield  thioglycollic  acid,  which  is  detected  by  acidifying 
with  hydrochloric  acid,  adding  a  trace  of  ferric  chloride  and  shaking 
with  excess  of  ammonia,  when  a  violet  coloration  is  formed. 

Thiocarbimidoacetamide ,  CS’N'CH^CO'NHg,  obtained  by  boiling 
potassium  thiocyanate  with  chloroacetamide  in  alcoholic  solution,  melts 
at  115°;  cold  aqueous  ammonia  transforms  it  into  thiocyanoacetamide. 

In  a  later  communication  (ibid.,  317 — 320),  the  authors  state  that 
they  are  in  error  as  to  the  compound  melting  at  115° ;  it  had  already 
been  described  by  Miolati  (Abstr.,  1893,  i,  405),  who  correctly  regarded 
it  as  thiocyanoacetamide,  whilst  the  product  formed  from  it  is  thio- 
hydantoin.  Similarly,  the  compounds  described  by  Frerichs  (loc.  cit .) 
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as  thiocyanoaceto-derivatives,  are  in  reality  the  corresponding  deriva¬ 
tives  of  thiohydantoin.  C.  F.  B. 

Cyanoselenium  Compounds.  By  Wilhelm  Muthmann  and 
E.  Schroder  ( Ber 1900,  33,  1765 — 1769). — Potassium  selenocyanide 
is  best  prepared  by  fusing  pure  potassium  cyanide  with  selenium. 
Cyanogen  triselenide  is  most  advantageously  obtained  by  the  action  of 
nitric  oxide  on  a  paste  of  potassium  selenocyanide  with  water.  Its 
mol.  weight,  determined  by  the  boiling  point  method  in  benzene  and 
in  chloroform  solution,  corresponds  with  that  required  for  the  accepted 
formula  C2lSr2Se3.  It  acts  vigorously  on  many  organic  compounds 
with  production  of  selenium,  but  the  exact  course  of  the  reaction  has 
not  been  ascertained  in  any  one  case,  as  the  products  appear  to  be  of 
a  complex  character.  A.  H. 

Methylvioluric  Acid  and  Methyldilituric  Acid.  By  Budolf 
Andreasch  (Monatsh.,  1900,  21,  281 — 300), — Methylvioluric  acid , 

prepared  from  hydroxylamine  hydrochloride 

and  methylalloxan,  crystallises,  with  H20,  in  slender  needles  which 
have  a  faint  yellow  tinge ;  it  is  moderately  acid,  decomposing  carbonates 
and  acetates,  and  forms  violet-red  coloured  salts,  which  decompose 
when  heated,  evolving  violet  fumes;  the  potassium,  sodium  (with  1J 
h30),  ammonium,  calcium,  barium,  lead  (with  3H20),  cadmium  (with 
6H20),  copper  (with  3H20),  and  zinc  (with  H20)  salts  are  described. 

Methyldilituric  acid ,  obtained  by  the  oxidation  of  methylvioluric 
acid  with  nitric  acid,  crystallises  from  water  in  thick  prisms  which  con¬ 
tain  1^H20  and  melt  at  143°,  and  is  not  hydrolysed  by  alkalis.  The 
potassium ,  sodium  (with  H20),  ammonium ,  barium  (with  H20),  stron¬ 
tium  (with  3H20),  lead  (with  2JH20),  and  cadmium  (with  2H20) 
salts  are  described.  The  monobromo- derivative, 

CO<™l°°>CBr-N02, 

which  crystallises  in  white,  microscopic  prisms  melting  at  138 — 139°, 
and  monochloro-deYiv&tive ,  which  crystallises  in  plates  melting  at  121°, 
were  prepared.  B.  H.  P. 

Mercury  Antimonide  and  Stibonium  Compounds.  By 
Alfred  Partheil  and  E.  Mannheim  (Arch.  Pharm 1900,  238, 
166 — 184). — Although  mercury  antimonide  cannot  be  prepared  by 
passing  hydrogen  antimonide  through  solutions  of  mercuric  chloride 
(compare  Pfaff,  Ann.  Phys.  Chem .,  1837,  [i],  42,  344;  Simon,  ibid., 
-566  ;  Bose,  ibid.,  1844,  [i], 51, 423),  it  is  formed  quantitatively  according 
to  the  equation  2SbH3  +  3HgCl2  =  Sb2Hg3  +  6HC1,  when  the  carefully 
dried  gas  is  passed  through  a  mixture  of  dry  mercuric  chloride  and 
sand  contained  in  a  rotating  cylinder  at  the  ordinary  temperature  ; 
the  action  is,  however,  somewhat  slow.  The  antimonide ,  Sb2Hg3,  is  a 
dark-grey,  heavy  powder,  which  when  pure  is  somewhat  prone  to 
decomposition,  although  quite  stable  when  mixed  with  sand ;  with 
warm  nitric  acid,  it  yields  mercuric  nitrate  and  antimony  tetroxide, 
whilst  on  heating,  the  mercury  sublimes  and  the  antimony  burns  to 
form  the  trioxide.  With  ethyl  iodide  at  the  temperature  of  boiling 
aniline,  it  yields  tetraethylstibonium  mercuriodide ,  SbEt4I,HgI2,  which 
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separates  from  alcohol  in  whitish-yellow  crystals  and  melts  at  93 — 95°. 
Tetraethylstibonium  iodide,  SbEt4I,^H20,*  is  very  soluble  in  water,  but 
crystallises  from  it  in  long  needles  which  begin  to  decompose  at  150°. 
The  salty  SbEt4Cl,4HgCl2,  crystallises  from  water  in  small,  white  octa- 
hedra,  and  melts  at  141 — 142°;  the  aurichloride,  SbEb4Cl,AuCl3,|H20, 
forms  yellow  needles  or  plates,  darkens  at  150°,  and  melts  at  178°; 
the  platinichloride,  (SbEt4)2PtCl6,  decomposes  at  141°.  The  foregoing 
salts  were  also  prepared  from  tetraethylstibonium  iodide,  obtained  by 
Loewig  and  Schweitzer’s  method  ( Annalen ,  1850,  75,  315,  338 ;  1856, 
97,  322). 

Tetrapropylstibonium  mercuriodide ,  SbPra4I  +  Hgl2,  prepared  either 
by  the  action  of  propyl  iodide  on  mercury  antimonide  at  180°,  or  from 
tetrapropylstibonium  iodide ,  SbPra4I,  obtained  according  to  Loewig  and 
Schweitzer’s  method  ( loc .  cit.),  crystallises  from  alcohol  in  lustrous, 
yellow  prisms,  and  melts  at  103*5°.  The  base ,  SbPr^'OH,  forms  long 
needles  which  are  extremely  hygroscopic. 

Tetrapi'opylstibonium  mercurichloride ,  SbPra4Cl,HgCl2,  crystallises 
from  water  in  long,  silky  needles,  from  alcohol  in  thick  prisms,  and 
melts  at  120 — 121°.  The  aurichloridef  SbPra4Cl,AuCl3,  crystallises 
from  80  per  cent,  alcohol  in  beautiful,  slender,  yellow  needles,  and 
melts  at  98°  3  the  platinichloride ,  (SbPra4)2PtCl6,  crystallises  from 
dilute  hydrochloric  acid  in  stout,  yellowish-red  octahedra,  and  melts 
and  decomposes  at  133°;  the  picratef  C18H30O7N3Sb,  crystallises  from 
20  per  cent,  alcohol  in  small,  yellow  needles,  and  melts  at  67*5°. 

W.  A.  D. 

Ring-system  of  Benzene.  By  Hugo  Kauffmann  {Ber.y  1900, 
33,  1725 — 1742). — The  nature  of  the  ring-system  in  benzene  deriva¬ 
tives  can  be  ascertained  to  some  extent  by  the  action  of  Tesla-rays  on 
their  vapours.  Luminescent  substances  are  regarded  as  containing 
a  ring  prone  to  assume  a  quinone-like  structure.  Benzene  and  its 
homologues,  diphenylmethane  and  dibenzyl,  show  practically  no  lumi¬ 
nescence,  whilst  triphenylmethane  is  only  slightly  luminescent ; 
naphthalene,  anthracene,  phenanthrene,  acenaphthene,  and  chrysene 
are  luminescent  and  are  readily  oxidised  to  quinones,  and  diphenyl, 
carbazole,  and  diphenylene  oxide  are  also  luminescent.  The  phenols 
are  not  luminescent,  but  catechol  and  resorcinol  are  slightly  lumines¬ 
cent,  and  quinol  and  the  trihydric  phenols  are  strongly  so,  with 
the  exception  of  pyrogallol,  which  does  not  contain  a  ^-hydroxyl 
group  and  is  only  slightly  luminescent  3  the  phenol  ethers  are 
usually  more  luminescent  than  the  phenols  from  which  they  are 
derived,  although  they  are  less  readily  oxidised  to  quinones.  The 
amines  are  all  luminescent,  and  more  strongly  so  when  alkylated, 
when  two  amino-groups  are  present  or  when  a  hydroxyl  group  is  also 
present  3  tetrahydroquinoline  and  1-methyltetrahydroquinoline  are 
strongly  luminescent,  but  not  quinoline.  Acetyl  and  benzylidene 
groups  usually  diminish  the  luminescence,  and  nitro-groups  destroy  it 
altogether,  a  result  which  is  in  accordance  with  the  additional  stability 
which  they  impart  to  the  ring  3  chlorine  also  decreases  it,  bromine 

*  Loewig  and  Schweitzer  describe  tetraethylstibonium  iodide  with  1H20. — 
W.  A.  D. 
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acts  still  more  powerfully,  whilst  carboxylic  acids  and  esters  are 
usually  entirely  without  luminescence. 

It  is  remarkable  that  the  quinones  themselves,  and  all  coloured 
benzene  derivatives,  are  entirely  non-luminescent ;  auxoehromes  in¬ 
crease  the  luminescence,  chromophores  decrease  it.  The  leuco-com- 
pounds  are,  however,  luminescent. 

In  the  case  of  the  phenazonium  derivatives,  the  ring  which  will 
act  as  a  quinone  is  that  which  contains  luminescent  groups,  such  as 
naphthalene  in  place  of  benzene  or  an  amino-  or  hydroxyl  group,  and 
these  groups  increase  the  readiness  with  which  substitution  takes 
place;  on  the  other  hand,  nitro-groups,  &c.,  which  decrease  the 
luminescence,  also  protect  the  ring  from  attack.  T.  M.  L. 

Nitration  of  Nitrobenzene.  By  Arnold  F.  Holleman  and  B.  R. 
de  Bruyn  ( Rec .  Trav.  Chim .,  1900,  19,  79 — 110.  Compare  this  vol., 
i,  387).  — A  detailed  account  of  a  study  of  the  nitration  of  nitro¬ 
benzene,  made  with  a  view  of  ascertaining  (1)  the  relationship  existing 
between  the  weights  of  the  three  isomerides  produced  ;  (2)  the  absolute 
value  of  the  velocity  constants  of  the  reaction. 

The  relative  proportions  by  weight  of  the  three  dinitrobenzenes  are 
determined  by  a  solubility  method  similar  to  that  employed  in  the 
case  of  the  nitrobenzoic  acids  (Abstr.,  1899,  i,  282,  757  ;  ii,  257). 
Dilute  ethyl  alcohol  is  employed  as  the  solvent,  and  it  is  found  that 
the  solubility  of  any  one  of  the  dinitrobenzenes  is  not  appreciably 
altered  by  the  presence  of  its  isomerides.  The  solution  being  saturated 
with  two  of  the  isomerides,  the  amount  of  the  third  present  is  indi¬ 
cated  by  the  sp.  gr.  of  the  liquid,  and  tables  and  curves  may  be  con¬ 
structed  by  which  the  quantity  of  dissolved  o-  or  jt?-dinitrobenzene  may 
be  readily  determined,  the  amount  of  the  m-compound  being  estimated 
by  difference. 

The  following  conclusions  are  derived  from  the  quantitative  study  of 
the  product  of  nitration  :  (1)  The  nitration  of  nitrobenzene  to  dinitro¬ 
benzene  by  anhydrous  nitric  acid  at  0°  or  30°  is  practically  quantita¬ 
tive,  whilst  at  40°  and  in  the  presence  of  sulphuric  acid  there  is  a 
tendency  to  form  trinitrobenzene.  (2)  An  elevation  of  temperature 
causes  an  increase  in  the  amounts  of  o-and  p-dinitrobenzene  produced. 
(3)  Excess  of  concentrated  sulphuric  acid  diminishes  the  production  of 
o-dinitrobenzene,  but  increases  that  of  the  p-isomeride  to  approximately 
the  same  extent.  (4)  The  presence  of  water  causes  a  considerable 
alteration  in  the  velocity  of  the  reaction,  but  does  not  affect  the  propor¬ 
tion  of  the  isomerides.  (5)  The  three  isomerides  are  produced  in  the 
same  proportions  by  weight  throughout  the  reaction. 

The  amount  of  dinitrobenzene  produced  after  a  given  time  is  found 
by  taking  the  sp.  gr.  of  the  mixture  of  this  product  with  unaltered 
nitrobenzene,  a  table  having  been  previously  constructed  showing  the 
connection  between  the  sp.  gr.  of  the  solution  and  the  quantity  of  dis¬ 
solved  dinitro-compounds.  The  authors’  experiments  indicate  that  the 
nitration  of  nitrobenzene  cannot  be  expressed  in  the  simple  mathemati¬ 
cal  form  of  a  bimolecular  reaction.  The  equation  would  only  apply  to 
the  case  of  infinite  dilution,  and,  moreover,  the  products  of  the  reaction, 
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water  and  dinitrobenzene,  exercise  a  very  marked  disturbing  in¬ 
fluence.  G.  T.  M. 

General  Method  for  Preparing  Sulphonic  Derivatives  by 
Means  of  Disulphides.  By  J.  J.  Blanksma  (Bee.  Trav.  Chim 
1900,  19,  111 — 114.  Compare  this  vol.,  i,  226). — A.  preliminary  com¬ 
munication  dealing  with  the  action  of  an  alcoholic  solution  of  sodium 
disulphide  on  certain  aromatic  nitro-compounds.  o-Chloronitrobenz- 
ene  and  its  bromine  analogue  are  readily  converted  into  1  :  1  -dinitro- 
diphenyl  disulphide,  the  latter  substance,  on  oxidation,  yielding 
o-nitrobenzenesulphonic  acid.  Sodium  disulphide  eliminates  one  atom 
of  the  halogen  from  1:4:  2-diehloronitrobenzene,  1:2:  4-ehlorodini- 
trobenzene,  and  the  corresponding  bromo-compounds,  giving  rise  to 
aromatic  disulphides  which  yield  sulphonic  acids  on  oxidation.  Benzyl 
chloride  and  its  o-nitro-derivative  also  yield  disulphides,  but  these 
substances,  when  oxidised  by  nitric  acid,  are  principally  converted 
into  carboxyl  compounds.  Allyl  bromide  and  ethylene  bromide  also 
react  with  sodium  disulphide,  the  compound  derived  from  the  latter 
yielding  ethylenedisulphonic  acid  on  oxidation.  Sodium  chloroaeetate 
forms  the  disulphide  S2(CH2*C02Na)2,  from  which  sulphoacetic  acid 
may  be  prepared.  G.  T.  M. 

The  Number  of  Isomeric  Naphthalene  Derivatives.  By 
Hermann  Key  (Ber.}  1900,  33,  1910 — 1917). — This  paper  contains  a 
complete  list  of  the  number  of  possible  isomerides  derivable  from 
naphthalene  by  substitution  of  similar  or  dissimilar  radicles  for  the 
hydrogen  atoms.  J.  J.  S. 

Action  of  Nitrous  Acid  on  Ethyl  Anilinomalonate.  By 
Bichard  Sydney  Curtiss  (Amer.  Chem.  J.,  1900,  23,  509 — 512). — By 
the  action  of  nitrous  acid  on  ethyl  anilinomalonate  suspended  in  water, 
an  amber-coloured  oil  is  produced,  to  which  the  constitution 
OH*N — ^ 

^pj^>C(C02Et)2  assigned ;  it  does  not  give  Liebermann’s 

nitroso-reaction,  readily  decomposes  with  loss  of  nitrous  oxide,  and  has 
marked  acid  properties ;  the  yellow,  crystalline  'potassium  salt  decom¬ 
poses  at  118°,  and  the  sodium  salt  at  118 — 122°.  Acetic  anhydride 
gave,  in  one  instance,  a  substance  melting  at  114°,  and  of  mol.  wt. 
about  300,  but  in  a  second  experiment  a  substance  melting  at  111° 
and  of  mol.  wt.  222.  T.  M.  L. 

Behaviour  of  Phenylcarbimide  with  Ethyl  Acetoacetate. 
By  Wilhelm  Dieckmann  (Ber.y  1900,  33,  2002 — 2005). — Ethyl  aceto- 
acetate  reacts  at  the  ordinary  temperature  with  phenylcarbimide  to  form 
ethyl  acetylmalonanilate,  NHPh*  COCHAc*C02Et,  which  crystallises 
in  colourless,  glassy  prisms  or  thick  tablets  melting  at  57 — 58°.  The 
formation  of  this  compound  from  the  ester  throws  some  doubt  on 
the  trustworthiness  of  phenylcarbimide  as  a  reagent  for  characterising 
the  enolic  form  of  tautomeric  compounds.  B.  H.  P. 

Constitution  of  DLp-bromobenzylcyanamide.  By  O.  Boring 
Jackson  and  B.  W.  Puller  (Amer.  Chem.  J .,  1900,  23,  494 — 500). — 
Di-^-hromohenzylcyanamide ,  CN*N(CH2*C6H4Br)2,  prepared  by  the 
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action  of  jp-bromobenzyl  bromide  on  silver  cyanamide,  melts  at  133°, 
crystallises  from  benzene  in  flat,  white  needles,  dissolves  in  most 
organic  solvents,  but  only  slightly  in  water,  shows  a  normal  molecular 
weight  in  benzene  solution  by  the  cryoscopic  method,  does  not  form  a 
salt  with  hydrogen  chloride,  and  does  not  polymerise  when  heated 
alone,  or  with  water,  alkali  hydroxides,  or  ammonia ;  it  is  not  readily 
hydrolysed  by  hydrochloric  acid,  but  with  sulphuric  acid  it  is  con¬ 
verted  to  di-jo-bromobenzylamine,  ammonia,  and  carbon  dioxide.  The 
constitution  of  the  cyanamide  is  thus  established,  and  serves  to  con¬ 
firm  Fileti  and  Schiff’s  conclusion  (. Annalen ,  1854,  90,  95)  that  the 
dialkylcyanamides  are  derived  from  NH2*CN,  and  not  from 

nh:c:nh.  t.  m.  l. 

Action  of  Cyanogen  on  Aromatic  Amines.  By  Wilhelm 
Meves  (J.  pr.  Ckem .,  1900,  [ii],  61,  449 — 476). — By  the  action  of 
acetyl  chloride  on  a  solution  in  pyridine  of  the  additive  product, 
C14H14N2>  of  cyanogen  and  aniline,  a  polymeric  acetyl  derivative, 
C30H30OlSr8,  is  produced,  which  forms  violet  crystals,  melts  at 
205 — 207°,  forms  salts  with  acids,  dissolves  in  organic  solvents,  but 
not  in  water,  and  is  somewhat  unstable ;  the  hydrochloride, 
C30Ha0ON8,2HCl,  is  a  dark,  amorphous  precipitate  which  has  a  slight 
dyeing  power,  and  is  reduced  by  iron  filings  and  acetic  acid  toaleuco- 
compound  which  oxidises  again  on  exposure  to  air.  Benzoyl  chloride 
gives  an  anhydro-benzoyl  derivative,  C21H16N4,  which  crystallises  from 
alcohol  in  minute,  red  needles,  melts  at  192 — 193°,  has  slight  tinc¬ 
torial  properties,  and  is  perhaps  an  imidazole  derivative. 

4  Cyanoaniline  ’  does  not  interact  with  ethyl  orthoformate,  and  there¬ 
fore  probably  does  not  contain  a  -NH2  group.  It  has  been  prepared 
by  the  action  of  mercuric  oxide  on  an  alcoholic  solution  of  aniline  and 
dithio-oxamide,  and  identified  by  means  of  the  acetyl  and  benzoyl  de¬ 
rivatives  already  described.  The  amount  of  4cyanotriphenylguanidine,s 
.NPh-CINH 

obtained  as  a  bye~product  in  the  action  of 

cyanogen  on  aniline,  is  only  very  small  when  the  cyanogen  is  in 
excess. 

4  Cyano-o-toluidine ?  gives  an  acetyl  derivative,  C34H38(XN8,  and 
hydrochloride ,  C34H380]Sr8,2HCl,  analogous  to  those  derived  from 
4  cyanoaniline.7 

4  CyanO’p-anisidine ,’  [-C(ISrH)»NH*C6H4*OMe]2,  prepared  by  the 
action  of  cyanogen  on  jp-anisidine,  crystallises  from  alcohol  in  silvery 
flakes,  melts  at  207 — 209°,  and  forms  a  hydrochloride,  C16H1802N4,2HC1; 
a  guanidine  derivative,  C24H2303N5,  is  also  produced,  which  crystal¬ 
lises  from  alcohol  in  minute,  yellow  needles,  melts  with  frothing  at 
154°,  is  a  stronger  base  than  the  corresponding  aniline  derivative,  and 
forms  sparingly  soluble  red  salts  even  with  organic  acids. 

4  Cyano-o-anisidine  *  crystallises  in  long  prisms  and  melts  at 
205 — 207°  ;  the  guanidine  derivative  is  only  produced  in  small  quan¬ 
tities,  melts  at  152°,  and  resembles  the  o-compound. 

4  Cyano-ip-phenetidine,’  C2(l!7H)2(NH,C6H4,OEt)2,  resembles  4cyano- 
anisidine/  melts  at  208 — 210°,  and  gives  oxalophenetidide  when  acted 
on  by  nitrous  acid  ;  the  yellow  guanidine  derivative,  02rH29O3N5,  melts 
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at  139 — 141°,  forms  a  red  acetate  melting  at  195 — 200°,  and  a  red 
hydrochloride . 

The  only  product  of  the  action  of  cyanogen  on  /3-naphthylamine  is 

*  cyanoPrinaphthylguanidine,’  which  is  a  yellow  substance  melting  at 
225 — 226°  ;  it  forms  red  salts,  most  of  which  are  hydrolysed  by  add¬ 
ing  much  water ;  by  boiling  hydrochloric  acid,  it  is  hydrolysed  into 
ammonia,  /3-naphthylamine,  and  oxalic  acid. 

‘  Cyanobenzidine '  platinichloride ,  (C26H24N6)2,H2PtCl6,  has  been 
prepared  and  analysed,  although  all  the  salts  are  extremely  unstable. 
When  boiled  with  dilute  sodium  hydroxide,  *  cyanobenzidine ’  is  de¬ 
composed  into  benzidine,  and  a  substance ,  C14Hi2N4,  which  separates 
from  toluene  in  white  crystals,  melts  at  200°,  and  is  regarded  as 
4  dicyanobenzidine ' ;  the  further  decomposition  into  benzidine,  am¬ 
monia,  and  oxalic  acid  only  takes  place  with  difficulty. 

Dianisidine  gives  a  red  compound ,  (C14H1602N2)2(CN)2,  similar  to 

*  cyanobenzidine/  T.  M.  L. 

Formation  of  Quaternary  Ammonium  Compounds  in  the  case 
of  Brominated  Homologues  of  Aniline.  By  Emil  Fischer  and 
Adolf  Wind aus  (Ber.,  1900,33,  1967 — 1975.  Compare  this  vol.,  i, 
224). — 5-Bromo-o-tolyl  trimethylammonium  iodide , 

C6H3MeBr*NMe3I  [  =  1:2:5], 

crystallises  from  water  in  silky  needles  and  decomposes  at  178°.  The 
1:3:  6- compound  crystallises  in  flakes  and  decomposes  at  176 — 177°. 
The  1:4:  '6-compound  (Pesci,  Gazzetta ,  1898,  28,  ii,  109)  decomposes 
at  189— 192°. 

5-Bromo-\>-xylyl-  %irimethylammonium  iodide , 

C6H2Me2Br*NMe3I  [=1:4:5:  2], 

crystallises  from  water  in  four-  or  eight-sided  flakes  and  decomposes  at 
188°.  The  1:3:6:  4  compound  crystallises  in  long  needles  and  de¬ 
composes  at  200 — 201°.  5-Bromo-4-dimethylamino-m-xylene  does  not 
give  a  methiodide,  in  accordance  with  the  rule  that  quaternary  com¬ 
pounds  are  not  formed  where  the  two  ortho-positions  relatively  to  the 
amino-group  are  occupied.  By  the  action  of  bromine  on  as-?/i-xylidine  in 
presence  of  a  large  excess  of  cold  hydrochloric  or  hydrobromic  acid,  a 
yellowish-red,  crystalline  mass  is  produced  which  has  the  composition 
CsH10NBr,HBr,  and  probably  contains  a  bromine  atom  in  the  amino- 
group,  since  the  whole  of  the  bromine  is  removed  by  sulphurous  acid  ; 
on  warming  with  hydrochloric  acid,  the  bromine  passes  into  the 
nucleus.  5-Bromo-l  :  3  :  4-xylidine  (compare  Vaubel,  Abstr.,  1896, 
i,  646)  crystallises  from  light  petroleum  in  prisms  and  melts  at 
46 — 47°  the  acetyl  derivative  crystallises  from  alcohol  in  prisms  and 
melts  at  197°;  the  constitution  of  the  base  has  been  established  by 
converting  it  into  a  bromoxylene,  which  gave  mesitylenic  acid  when 
acted  on  by  sodium  and  ethyl  chlorocarbonate.  (4  or  5 -)Bromo- 
1:3:  2 -xylidine,  prepared  in  a  similar  way  from  the  corresponding 
xylidine,  crystallises  from  light  petroleum  in  prisms  and  melts  at 
49 — 50° ;  the  acetyl  derivative  crystallises  from  alcohol  in  prisms  and 
melts  at  197°  (corr.)  ;  the  bromine  in  the  base  is  probably  in  the  para- 
position  to  the  amino-group,  but  this  has  not  been  proved. 

Bromomesidine  [Me3  :  NH2 :  Br  =  1 :  3  :  5  :  2  :  4],  prepared  in  a  similar 
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way  from  mesidine,  crystallises  from  light  petroleum  in  transparent 
tablets  and  melts  at  39°.  In  pxylidine  and  the  three  toluidines,  the 
method  of  brominating  here  described  does  not  give  such  good  results, 
and  it  is  better  to  brominate  the  formyl  or  acetyl  derivative.  Bromo- 
\>xy  Udine  crystallises  from  light  petroleum  in  needles  and  melts  at 
96°;  the  formyl  derivative  crystallises  from  alcohol  in  long  prisms 
and  melts  at  148°  ;  the  position  of  the  bromine  atom  has  not  been 
determined.  T.  M.  L. 

Quinquevalent  Nitrogen.  By  Wilhelm  Yaubel  ( Ber 1900, 
33,  1713 — 1714), — A  claim  for  priority  (compare  Lachman,  this  vol., 
i,  380).  T.  M.  L. 

New  Hydroxylamine  Derivatives  of  Formic  Acid.  By 
Georg  Schroeter  and  M.  Peschkes  (Ber.,  1900,  33,  1975 — 1987. 
Compare  Abstr.,  1898,  i,  623). — a*Benzylhydroxylamine,  when  heated 
with  ethyl  formate  at  160°  in  sealed  tubes,  yields  an  oil  boiling  at 
175 — 182°  under  18  mm.  pressure  and  benzaldoxime-O-benzyl  ether. 
The  sodium  compound  of  benzaldoxime  and  ^-nitrobenzyl  chloride  in 
alcoholic  solution  yield  be?izaldoxime-p-nitrobenzyl  ether ,  which  forms 
yellow  crystals  melting  at  60 — 61°,  and  is  not  affected  by  hydrolytic 
agents,  p -Ghlorobenzylhydroxylamine  hydrochloride ,  obtained  by  the 
action  of  hydrochloric  acid  on  jo-chl orobenzylacetoxime,  which  is 
formed  by  the  action  of  jp-chlorobenzyl  chloride  on  sodium  acetoxime, 
crystallises  in  silvery,  thin  leaflets,  sublimes  without  melting,  and, 
when  mixed  with  a  solution  of  potassium  cyanate,  forms  p -chlorobenzyl- 
oxy carbamide,  which  crystallises  in  white  leaflets  melting  at  155 — 156°. 
The  base ,  obtained  by  treating  the  hydrochloride  with  potassium 
hydroxide,  boils  at  127*4 — 128*2°  under  17  mm.  pressure  and  solidifies 
to  a  mass  of  hard,  clear  crystals,  which  melt  at  38°.  p-j Bromobenzyl- 
hydroxylamine ,  obtained  in  an  analogous  manner  to  the  chloro- 
derivative,  boils  at  133*5°  under  10  mm.  pressure,  and  crystallises  in 
long,  glassy  needles  which  melt  at  36 — 37°;  p -bromobenzyloxycarbamide 
melts  at  157 — 158°;  p -chlorobenzaldoxime  p- chlorobenzyl  ether  and 
p -bromobenzaldoxime  \rbromobenzyl  ether ,  obtained  as  bye-products  in  the 
preparation  of  the  above  compounds,  crystallise  in  colourless  needles 
and  melt  respectively  at  114°  and  130°. 

Formhydroxamoxime  dibenzyl  ether ,  CHgPh’O'NICH^NH'O'CHgPh, 
obtained  by  the  action  of  a-benzylhydroxylamine  on  formimidoether 
hydrochloride,  crystallises  in  clusters  of  needles  which  melt  at  42°, 
and  forms  a  hydrochloride  which  is  a  colourless,  microcrystalline  powder. 
Formhydroxamoxime  di-\*-chlorobenzyl  ether ,  obtained  in  a  similar 
manner  from  £>-chlorobenzylhydroxylamine,  crystallises  in  small, 
lustrous,  white  needles  which  melt  at  92*5 — 93*4° ;  it  forms  a  colourless, 
crystalline  hydrochloride  and  an  acetyl  derivative,  which  melts  at 
102 — 103*4°,  and  does  not  form  a  hydrochloride.  Formhydroxamoxime 
di-\)-bromobenzyl  ether  crystallises  in  small  needles  which  melt  at  100°, 
forms  a  colourless  hydrochloride ,  and  an  acetyl  derivative  which  crystal¬ 
lises  in  matted  needles  melting  at  94 — 95°.  B.  H.  P. 

Constitution  of  ^soPurpuric  Acid.  By  Budolf  Nietzki  and 
Wilhelm  Petri  {Ber.,  1900,  33,  1788 — 1797). — ?soPurpuric  acid  is 
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best  prepared  by  the  interaction  of  aqueous  potassium  cyanide  with 
picric  acid  at  a  temperature  not  exceeding  35°,  rather  than  at  100°  as 
stated  by  Hlasiwetz  ( Annalen ,  1859,  110,  289);  the  facts  which 
follow  show  that  it  is  a  dicyanopicramic  acid  (4  :  Q-dinitro-2-amino - 
3  : 5-dicyanophenol). 

When  dilute  hydrochloric  acid  is  added  to  potassium  wopurpurate 
suspended  in  glacial  acetic  acid,  the  acid  p>otassium  salt,  C8H06ISr6K, 
of  dicyanodinitrohydroxydiazobenzene ,  0H,C6(N02)2(CN)2,N!N#  OH, 
separates  in  beautiful,  golden  needles,  which  can  be  dried  at  100°  with¬ 
out  decomposition,  but  explode  with  great  violence  at  about  210°;  on 
dissolving  it  in  aqueous  potassium  carbonate,  the  normal  potassium 
salt,  C8OfiN6K2,  separates  in  brownish-yellow  prisms ;  the  acid  sodium 
salt,  CsH06N6K,  and  the  normal  barium  salt,  C806lSr6Ba  +  H20,  were 
also  prepared.  The  parent  substance,  C806N6H2,  separates  in  yellow 
needles  on  dissolving  the  foregoing  salts  in  concentrated  nitric  acid ; 
it  is  very  soluble  in  water,  and  is  remarkable  in  that  it  is  only 
slightly  explosive,  and,  unlike  diazo-compounds,  fails  to  condense  with 
amines  and  phenols. 

On  reducing  the  foregoing  diazo-salts  in  the  cold  with  stannous 
chloride  dissolved  in  dilute  hydrochloric  acid,  slender,  red  needles  of 
what  is  apparently  the  corresponding  hydrazine  are  obtained,  although 
the  substance  fails  to  give  the  usual  hydrazine  reactions ;  if  the  diazo- 
salts  are  reduced  by  a  warm  solution  of  stannous  chloride  in  concen¬ 
trated  hydrochloric  acid,  5-cyano-2  : 4  :  Q-triamino-Z-hydroxybenzamide 
is  obtained,  owing  to  one  of  the  cyano-groups  having  undergone  partial 
hydrolysis.  The  base  yields  a  crystalline  hydrochloride ,  which  loses 
its  hydrogen  chloride  completely  on  exposure  to  air ;  it  is  readily 
oxidised  by  manganese  dioxide  in  alkaline  solution  to  the  quinoneimide , 
NHIC60(NH2)2(CN)’C02H,  of  cyanodiaminobenzoic  acid ;  this  forms 
dark  yellow  needles,  yields  copper-red,  crystalline  sodium  and  potassium 
salts,  and  is  reduced  by  stannous  chloride  in  hydrochloric  acid  to 
5-cyano-2  :  4  :  Q-triamino-3-hy dr oxy benzoic  acid ,  which  is  sparingly 
soluble  in  water,  is  easily  oxidisable,  and  was  analysed  in  the  form  of 
its  triacetyl  derivative,  C8H5N403(0Ac)3,  The  quinoneimide  interacts 
with  hydroxylamine  to  form  an  oxime ,  the  potassium  salt  of  which, 
NH*C6(NH2)2(C02K)(CN)IN#0H  +  |H20,  forms  dark  red  crystals, 
and,  on  reduction,  yields  5-cyano- 2  :  3  :  4  :  Q-tetraminobenzoic  acid}  which 
rapidly  oxidises  in  the  air. 

Attempts  to  hydrolyse  the  foregoing  derivatives  of  m-cyanobenzoic 
acid  to  the  corresponding  isophthalic  acids  by  means  of  hydrochloric 
or  sulphuric  acid  failed.  On  warming  the  quinoneimide  of  cyanodi¬ 
aminobenzoic  acid,  however,  with  aqueous  potassium  hydroxide  on  the 
water-bath  and  adding  hydrochloric  acid,  the  acid  potassium  salt, 
CgHgOglNgK,  of  the  quinoneimide  of  diaminoisophthalic  acidf 
0IC6(NH2)2(C02H)2;iSrH  [  =  1  :  2  :  6  :  3  : 5  :  4],  is  obtained  as  a  vermil¬ 
ion,  crystalline  precipitate.  The  corresponding  acid  could  not  be 
isolated,  since,  on  dissolving  the  salt  in  concentrated  sulphuric  acid, 
the  anhydride ,  C8H504N3>  separates  in  reddish-yellow  crystals.  On 
reduction  with  stannous  chloride,  the  quinoneimide  yields  2:4:6- 
triamino-fy-hydroxyisophthalic  acid ,  the  tetracetyl  derivative  of  which 
melts  at  208°.  On  reducing  the  oxime  of  the  quinoneimide  of  diamino- 
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tsophthalie  acid  with  stannous  chloride  and  hydrochloric  acid,  tetr  amino- 
isoqihthalic  acid  is  obtained,  which  reddens  in  the  air,  owing  to 
oxidation  occurring.  W.  A.  D. 

Action  of  Nitric  Acid  on  Trichloroguaiacol.  By  H.  Cousin 
(Compt.  rend.,  1900,  131,  53 — 55.  Compare  this  vol.,  i,  179). — Tetra- 
uhloroguaiacol,  when  treated  with  nitric  acid,  yields  tetrachloro-o- 
quinone,  and  a  similar  result  is  obtained  with  tetrabromoguaiacol ; 
the  reaction  with  trichloroguaiacol  takes  an  altogether  different 
course. 

The  quinone ,  C13H604C15,  is  produced  by  the  action  of  nitric  acid  on 
trichloroguaiacol  dissolved  in  glacial  acetic  acid ;  it  crystallises  in 
reddish-yellow  lamellae  melting  at  158 — 162°,  and  separates  from 
benzene  solutions  in  prismatic  crystals  containing  1  mol.  of  the 
solvent.  The  corresponding  quinol ,  C13H704C15,  is  readily  obtained 
by  the  action  of  sulphurous  acid  on  the  quinone ;  it  separates  from 
benzene  in  colourless,  prismatic  crystals,  which  darken  on  exposure  to 
the  air  and  melt  at  166 — 167°.  Its  alcoholic  solution  develops  a  green 
coloration  with  ferric  chloride,  the  colour  changing  to  violet  on  the 
addition  of  alkali.  When  subjected  to  Zeisel’s  method  for  the  deter¬ 
mination  of  methoxyl,  the  quinone  yields  1  mol.  of  methyl  iodide  ; 
on  distilling  it  with  zinc  dust,  diphenyl  is  obtained. 

The  reaction  with  nitric  acid  probably  takes  place  in  the  following 
manner.  Two  mols.  of  trichloroguaiacol  condense,  losing  1  mol.  of 
hydrogen  chloride,  one  methyl  group  is  removed  by  hydrolysis,  and 
the  product  simultaneously  undergoes  oxidation.  The  quinone  thus 
produced  should  have  one  or  other  of  the  following  constitutions : 
0:C6Cl3(0Me)*C6HCl2(0H):0  or  0:C6HCl2(0Me) -C6Q\s(OH)  10. 

G.  T.  M. 

Synthesis  of  Dimethylmorphol  and  of  zsoMethylmorphol. 
By  Robert  Pschorr  and  0.  Sumuleanu  (Per. ,  1900,  33,  1810 — 1823. 
Compare  Yongerichten,  this  vol.,  i,  248.) — a-Phenyl-2-nitro~3  \k-di- 
methoxy cinnamic  acid,  N02*C6H2(0Me)2*  CHICPh*C02H,  is  obtained 
when  o-nitrovanillin  methyl  ether,  melting  at  55 — 56°  (this  vol.,  i, 
178),  is  heated  with  anhydrous  sodium  acetate  and  acetic  anhydride 
for  some  24  hours ;  it  crystallises  from  dilute  alcohol  in  yellowish 
needles  melting  at  225°  (corr.),and  is  sparingly  soluble  in  ether,  benzene, 
or  chloroform.  A  small  amount  of  2-nitro-Z :  4 -dimethoxystilbene  is  always 
obtained  as  a  bye-product  in  the  preparation  of  the  cinnamic  acid  ;  it 
crystallises  from  hot  alcohol  in  lemon-yellow,  six-sided  plates  melting 
at  122 — 123°,  and  is  readily  soluble  in  ether,  acetone,  or  hot  acetic  acid  ; 
it  cannot  be  obtained  directly  from  the  acid  by  the  elimination  of  carbon 
dioxide.  a-Phenyl-2-amino-i  :  4 -dimethoxy cinnamic  acid,  obtained  by 
reducing  an  ammoniacal  solution  of  the  nitro-acid  with  ferrous  sulphate, 
crystallises  in  flat,  yellowish  prisms  melting  at  179°  (corr.)  and  readily 
soluble  in  ether,  acetone,  acetic  acid,  chloroform,  or  hot  benzene.  When 
this  acid  is  heated  for  some  time  with  dilute  sulphuric  acid  or  more 
readily  with  acetic  anhydride  and  a  trace  of  sulphuric  acid,  it  is  con¬ 
verted  into  2-phenyl-l  :S-dimethoxycarbostyril,  which  crystallises  from 
hot  toluene  in  colourless,  flat  needles  melting  at  247 — 248°  (corr.). 
3 ;  ^-Dimethoxyphenanthrene^-carboxylic  acid ,  formed  when  the 
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diazotised  amino-acid  is  treated  with  molecular  copper,  crystallises 
from  hot  alcohol  in  small,  yellowish  needles  melting  at  227 — 228° 
(corr.);  the  ferric  salt  forms  slender,  yellow  needles,  and  the  copper, 
lead ,  and  mercuric  salts  amorphous  precipitates.  When  the  acid  is 
distilled  under  300  mm.  pressure,  it  is  converted  into  3  :  4 -dimethoxy- 
phenanthrene ;  this  distils  at  298 — 303°  under  112  mm.  pressure, 
crystallises  from  dilute  alcohol  in  colourless,  glistening,  quadratic 
plates  melting  at  44°,  and  is  in  all  respects  identical  with  Yonger- 
ichten’s  dimethylmorphol  (compare  following  abstract).  The  picrate 
forms  ruby-red  crystals  melting  at  105 — 106°,  and  the  chromo-deriva¬ 
tive,  C16H1202Br2,  needles  melting  at  124 — 125°. 

When  dimethylmorphol  is  hydrolysed  with  acetic  and  concentrated 
hydriodic  acids,  the  product  is  not  morphol,  but  3 -hydroxyphenanthrene  ; 
this  crystallises  in  needles  melting  at  118 — 119°,  and  yields  an  acetyl 
derivative  melting  at  114 — 115°. 

a~Phenyl~2-nitro-i-acetoxy-3-methoxy  cinnamic  acid ,  obtained  from 
o-nitroacetyl vanillin,  sodium  phenylacetate,  and  acetic  anhydride, 
crystallises  from  toluene  in  needles  melting  at  178°  (corr.)  and  readily 
soluble  in  most  organic  solvents.  The  corresponding  amino- acid  could 
not  be  obtained  in  a  pure  state,  as  it  is  readily  transformed  into 
3-phenyl-*J-hydroxy-&-methoxy-2-carbostyril ,  which  crystallises  in  colour¬ 
less  needles  melting  at  243°  (corr.).  3-Hydroxy-^-methoxyphenanthrene- 
9-carboxylic  acid  could  not  be  obtained  pure ;  it  forms  brown  needles 
melting  at  214 — 216°  (corr.);  when  heated  with  15  times  its  weight  of 
glacial  acetic  acid  at  210 — 215°  for  10  hours,  it  yields  3-hydroxy -4- 
methoxyphenanthrene  (iso methylmorphol)  as  an  oil  the  acetyl  derivative  of 
which  melts  at  93 — 94°.  J.  J.  S. 

Identity  of  Dimethylmorphol  and  of  3  : 4-Dimethoxyphenan- 
threne.  By  Eduard  Yongerichten  ( Ber .,  1900,  33,  1824 — 1825. 
Compare  preceding  abstract). — When  acetylmethylmorphol  is  hydro¬ 
lysed  with  sodium  methoxide  in  the  absence  of  air,  and  then  heated 
with  methyl  iodide  also  in  the  absence  of  air,  a  dimethylmorphol  is 
obtained  which  is  identical  with  Pschorr’s  3  :  4-dimethoxyphenanthrene. 

J.  J.  S. 

Synthesis  of  4-Hydroxyphenanthrene.  By  Bobert  Pschorr 
and  Bernhard  Jaeckel  ( Ber .,  1900,  33,  1826 — 1829). — a -Phenyl-2- 
nitro-3-methoxy  cinnamic  acid ,  N02,C6H3(0Me),CHICPh,C02H,  ob¬ 
tained  from  2-nitro-3-methoxybenzaldehyde  (Abstr.,  1889,  1169), 
sodium  phenylacetate,  and  acetic  anhydride,  crystallises  in  colourless 
plates  melting  at  226 — 227°  (corr.),  dissolves  sparingly  in  toluene,  and 
is  insoluble  in  light  petroleum ;  the  calcium,  barium ,  mercuric ,  copper , 
and  platinic  salts  are  described.  The  corresponding  amino- acid 
crystallises  from  alcohol  in  lemon-yellow,  felted  needles  melting  at 
208 — 209°  (corr.),  and  is  readily  soluble  in  most  organic  solvents  with 
the  exception  of  light  petroleum  or  water.  The  ammonium ,  calcium ,  and 
silver  salts  are  described.  When  the  acid  is  diazotised  and  treated 
with  finely-divided  copper,  it  yields  ^-methoxyphenanthrene-§- carboxylic 
acid ,  which  crystallises  from  toluene  in  slender  needles  melting  ab 
224°  (corr.),  and  only  sparingly  soluble  in  the  usual  solvents. 
4c-Methoxyphenanthrene,  obtained  by  distilling  the  carboxylic  acid 
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under  150  mm.  pressure,  crystallises  from  dilute  alcohol  in  glistening 
plates  melting  at  68° ;  it  yields  a  picrate ,  C5H120,C6H30YN3,  crystal¬ 
lising  in  red  needles  and  melting  at  187 — 188°  (corr.);  when  hydro¬ 
lysed  and  heated  with  acetic  anhydride,  it  yields  4 -acetoxyphenanthrene, 
C16H1202,  which  crystallises  from  dilute  alcohol  in  colourless  plates 
melting  at  58 — 59°.  4 -Methoxydibromojihenanthrene,  C15H10OBr2, 
crystallises  in  colourless  needles  melting  at  152°  (corr.),  and  4^-methoxy- 
dibromophenanthraquinone ,  C15H803Br2,  crystallises  in  reddish-yellow 
needles  melting  at  160°.  J.  J.  S. 

Synthesis  of  2 : 3-Dimethoxyphenanthrene.  By  Robert 
Pschorr  and  Walter  Bucko w  ( Ber .,  1900,  33,  1829 — 1832). — 
a-Phenyl-2-nitro-k  :  5 -dimethoxy  cinnamic  acid , 

N02*  C6H2(OMe)2*  CH!  CPh*  C02H, 

obtained  by  the  condensation  of  sodium  phenylacetate,  s-nitrovanillin 
methyl  ether,  and  acetic  anhydride,  crystallises  from  alcohol  in  yellow, 
felted  needles  melting  at  219°  (corr.);  it  dissolves  readily  in  most 
organic  solvents,  sparingly  in  benzene  or  ether,  and  is  practically 
insoluble  in  light  petroleum.  The  silver ,  leady  platinum ,  copper ,  and 
ferric  salts  are  described.  The  corresponding  amino- acid  crystallises 
from  alcohol  in  yellow,  hair-like  needles  melting  at  209°  (corr.),  and 
is  insoluble  in  water  or  light  petroleum  ;  its  hydrochloride ,  nitrate ,  and 
sulphate  crystallise  in  needles,  and  the  sulphate  is  somewhat  sparingly 
soluble.  When  the  amino-acid  is  heated  with  acetic  anhydride  and 
a  little  sulphuric  acid,  it  is  converted  into  its  inner  anhydride, 
%phenyl- 5  :  ft-dimethoxy-l-carbostyril ,  which  crystallises  from  alcohol  in 
long,  colourless  needles  melting  at  261°  (corr.). 

2 : 3-Dimethoxyphenanthrene-§-carboxylic  acid ,  formed  when  the 
araino-acid  is  diazotised  and  treated  with  copper  powder,  crystallises 
from  alcohol  in  needles  melting  at  270°  (corr.),  and  is  insoluble  in 
water  or  light  petroleum  ;  its  silver ,  barium ,  lead ,  and  platinum  salts 
form  colourless,  amorphous  precipitates.  When  the  acid  is  distilled 
under  150 — 200  mm.  pressure,  a  40 — 45  per  cent,  yield  of  2:3- 
dimethoxyphenanthrene  is  obtained ;  this  crystallises  from  dilute 
alcohol  in  plates  melting  at  131°  (corr.),  and  is  readily  soluble  in 
most  organic  solvents.  The  picrate  forms  long,  yellowish-red  needles 
melting  at  127 — 128°,  and  is  readily  soluble  in  alcohol.  Dimethoxy - 
dibromophenanthrene ,  C16H1202Br2,  crystallises  from  acetic  acid  in 
needles  melting  at  160°  (corr.). 

2  :  3 -Dimethoxyphenanthraquinone  forms  dark  red  needles  melting  at 
304°  (corr.),  and  dimethoxy dibromophenanthraquinone  brownish-yellow 
crystals  melting  at  158°.  J.  J.  S. 

An  Aromatic  Alcohol  in  German  Oil  of  Roses.  By  Hugo 
von  Soden  and  Wilhelm  Rojahn  ( Ber .,  1900,  33,  1720 — 1724). — 
On  distilling  the  blossoms  with  water,  oil  of  roses  and  ‘  rose-water  ’ 
are  obtained,  and  the  latter  is  redistilled  to  obtain  a  further  quantity 
of  oil  of  roses,  leaving  behind  an  aqueous  residue.  By  extracting  this 
residue  with  ether,  an  oil  was  obtained  (200  grams  from  800  kilograms 
of  the  water)  which  was  found  to  consist  of  benzylcarbinol  (/3-phenyl- 
ethyl  alcohol) ;  when  oxidised  with  chromic  acid,  this  gave  as  the  chief 
product  j3-phenylethyl  phenylacetate ,  CH2Ph*C02'CH2*CH2Ph,  which 
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crystallises  from  methyl  alcohol  in  long  needles,  melts  at  28°,  boils  at 
330°  with  slight  decomposition,  and  is  hydrolysed  by  alcoholic  potash 
to  pheny  lace  tic  acid. 

By  a  similar  method,  the  presence  of  phenylethyl  alcohol  was  de¬ 
tected  in  ‘rose-water/  and,  in  smaller  quantities,  in  German  oil  of 
roses.  The  alcohol  was  prepared  by  Radziszewski  (Abstr.,  1876, 
ii,  78)  by  reducing  phenylacetaldehyde  with  sodium  amalgam,  but  a 
better  yield  is  obtained  by  reducing  with  zinc  dust  and  acetic  acid ; 
the  pure  alcohol  boils  at  219°,  has  a  sp.  gr.  1*0235  at  15°,  and  is 
oxidised  to  the  ether  melting  at  28°.  T,  M,  L. 

o-Methoxyphenyltrichloromethylcarbinol.  By  S.  Lebedeff 
(J,  Buss.  Phys.  Ckem.  Soc.y  1900,  32,  197 — 207). — o -M  ethoxy pkenyl- 
irichloromethylcccrbinol,  CCl3*CH(OH)*C6H4*OMe,  formed  by  the  action 
of  potassium  hydroxide  and  chloroform  on  o-methoxybenzaldehyde,  is 
obtained  either  as  glistening  crystals  melting  at  53°,  or  as  a  thick, 
reddish-yellow  liquid  boiling  at  174°  under  12  mm.  pressure,  which 
has  a  sp.  gr.  1*4473  at  0°/0°,  dissolves  readily  in  ether  and  slightly  in 
light  petroleum,  and  absorbs  moisture  from  the  air  with  development 
of  a  brownish  coloration.  Its  acetyl  derivative,  C11H1103C13,  separates 
from  alcohol  in  well-developed,  monoclinic  crystals  melting  at  58° 
and  exhibiting  prismatic  hemihedrism  [a  :b  \  c  —  0*9370  :  1  :  0*6036. 
/?  =  98°48'].  The  acute  bisectrix  makes  an  angle  of  about  22*5°  with 
the  a  axis  and  about  14*5°  with  the  c  axis;  the  crystals  are  optically 
negative  and  show  horizontal  dispersion,  p>v.  By  treating  an  alcoholic 
solution  of  this  acetyl  derivative  with  zinc,  two  products  are  obtained  : 

(1)  fi-Dichloro-o-methoxystyrene ,  CCl^CH’CgH^OMe,  is  a  colourless 
liquid  with  a  pleasant,  though  weak,  odour;  it  boils  at  123 — 125° 
under  12  mm.  pressure,  and  has  a  sp.  gr.  1*2899  at  0°/0°  and  1*2701 
at  20°/0°. 

(2)  Acetyl-o~methoxyphenyldichloromethylcarbinol , 

CHCl2-CH(OAc)-C6H4-OMe, 

separates  from  ether  in  crystals  melting  at  108°,  and  has  the  normal 
molecular  weight  in  freezing  benzene. 

o -Methoxyphenylacetic  acid ,  0Me*C6H4*CH2*C02H,  prepared  by  the 
action  of  alcoholic  potash  (4  mols.)  on  o-methoxydichlorostyrene 
(1  mol.),  separates  from  ether  in  crystals  which  melt  at  123°  and  are 
readily  soluble  in  boiling  water.  T.  H.  P. 

Synthesis  of  Styryltrichloromethylcarbinol  and  the  Action 
of  5  per  cent.  Aqueous  Potassium  Hydroxide  on  it.  By  A. 
Drboglaff  ( J .  Russ.  Phys.  Chem.  Soc.y  1900,  32,  216 — 230). — 
Styryltrichloromethylcarbinol ,  CCl3*CH(OH)*CHICHPh,  obtained  by 
the  action  of  potassium  hydroxide  and  chloroform  on  cinnamaldehyde, 
crystallises  from  light  petroleum  in  bushy  aggregates  of  slender 
needles  melting  at  67° ;  it  dissolves  readily  in  ether,  alcohol,  chloro¬ 
form,  benzene,  or  carbon  disulphide,  less  so  in  light  petroleum,  and  is 
completely  insoluble  in  water.  By  heating  with  water  in  sealed 
tubes  at  180°,  it  yields  /3-benzoylpropionic  acid.  Its  acetyl  derivative, 
Ci2Hn02Cl3,  is  a  thick,  faintly-yellow  liquid  boiling  at  160 — 165° 
under  20  mm.  pressure.  By  the  action  of  cold  5  per  cent,  aqueous 
potassium  hydroxide,  styryltrichloromethylcarbinol  is  converted  into 
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/?-benzoylpropionic  acid  which,  when  heated  in  molecular  proportion 
with  phenylhydrazine,  gives  the  anhydride  of  its  phenylhydrazone,  ob¬ 
tained  by  Fittig  {Annalen,  1898,  299,  28). 

With  a  cold  5  per  cent,  solution  of  sodium  ethoxide,  styryltrichloro- 
methylcarbinol  yields  phenylallenecarboxylic  acid ,  CHPhICICH*C02H, 
which  was  obtained  as  a  pale  yellow  resin ;  the  silver  salt  was 
prepared.  On  treatment  with  cold  5  per  cent,  aqueous  potassium 
hydroxide,  this  acid  is  converted  into  /3-benzoylpropionic  acid  ;  it  may 
hence  be  regarded  as  an  intermediate  product  in  the  transformation 
of  styryltrichloromethylcarbinol  into  /3-benzoylpropionic  acid  by  means 
of  cold  potassium  hydroxide  solution.  T.  H.  P. 

Action  of  Anhydrous  Nitric  Acid  on  the  Isomeric  Chloro- 
benzoic  Acids  and  their  Derivatives.  By  P.  J.  Montagne  ( Rec . 
Trav .  Ghim.,  1900,  19,  46 — 78.  Compare  Ta verne,  Abstr.,  1898,  i, 
525,  586,  658,  and  Holleman,  this  vol.,  i,  387). — The  methylamide  of 
o-chlorobenzoic  acid  crystallises  from  dilute  alcohol  in  monoclinic 
plates  and  melts  at  121*5°;  the  dimethylamide  is  a  liquid  at  the 
ordinary  temperature,  it  boils  at  157‘5 — 159°  under  14  mm.  pressure, 
and  solidifies  at  13*5°.  2 -Chloro-5-nitrobenzoic  chloride  boils  at 

157 — 158°  under  11  mm.  pressure;  the  methyl  ester  of  the  corre¬ 
sponding  acid  crystallises  from  methyl  alcohol  in  monoclinic  needles 
and  melts  at  73°;  the  amide  forms  monoclinic  needlesmelting  at  178°, 
the  methylamide  and  dimethylamide  melt  at  174°  and  124*5°  re¬ 
spectively. 

The  methylamide  of  m-chlorobenzoic  acid  crystallises  from  dilute 
alcohol  in  monoclinic  needles  melting  at  75°,  and  separates  from 
aqueous  solutions  in  needles  containing  1  mol.  of  the  solvent ;  the 
dimethylamide  forms  rhombic  plates  and  melts  at  61°.  3-Chloro - 
6-nitrobenzoic  chloride  boils  at  167°  under  17  mm.  pressure,  the  corre¬ 
sponding  methyl  ester  crystallises  from  methyl  alcohol  in  monoclinic 
plates  and  melts  at  48*5° ;  the  amide  forms  triclinic  needles  melting  at 
154°;  the  methylamide  crystallises  in  white  needles  and  melts  at  134°  ; 
the  dimethylamide  melts  at  104,5°.  The  methylamide  of  ^o-chloro- 
benzoic  acid  forms  monoclinic  needles  and  melts  at  161°,  the  dimethyl- 
amide ,  crystallising  in  a  similar  form,  melts  at  59°. 

k-Chloro-Z-nitrobenzoic  chloride  melts  at  51°  and  boils  at  170 — 170*5° 
under  22  mm.  pressure ;  the  corresponding  methyl  ester  forms  white, 
monoclinic  needles  melting  at  83° ;  the  amide  melts  at  156°,  the 
methylamide  at  135*5°,  and  the  dimethylamide  at  113*5°. 

The  methyl  o -,  m-,  and  ^o-chlorobenzoates,  on  nitration  with  anhydr¬ 
ous  nitric  acid  at  0°,  yield  respectively  the  methyl  2:5-,  3  :  6-,  and 
4  :  3-chloronitrobenzoates.  Under  similar  conditions,  the  o-,  m-,  and 
y?-chlorobenzamides  are  converted  respectively  into  2  : 5-,  3  :  6-,  and 
4  :  3-chloronitrobenzamides,  the  ortho-compound  being  more  readily 
nitrated  than  its  isomerides.  The  nitration  of  the  methylamides  and 
dimethylamides  of  the  ehlorobenzoic  acids  at  0°  gives  rise  to  nitro- 
derivatives  containing  the  entering  group  in  the  same  position  as  in  the 
preceding  examples,  but  in  addition  the  m-  and  p-methylamides  also 
yield  methy  Ini  tram  ines,  N02*  C6H3Cl*CO*NMe  *N02,  the  m-compound 
decomposing  at  148°  and  the  p-isomeride  at  90°;  these  nitramines 
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may  also  be  prepared  by  the  direct  action  of  nitric  acid  on  the  corre¬ 
sponding  chloronitromethylamides.  When  the  nitration  of  the  chloro- 
benzamides  is  carried  out  at  the  ordinary  temperature,  the  nitrated 
amides  first  produced  undergo  hydrolysis  and  yield  the  corresponding 
chloronitrobenzoic  acids  ;  the  methylamides  undergo  a  similar  change, 
giving  rise  to  these  nitrated  acids,  nitrous  oxide,  and  methyl  nitrate, 
whilst  the  dimethylamides  also  give  rise  to  the  same  acids  and  di- 
methylnitramine.  The  orientation  of  the  nitro-derivatives  obtained  as 
the  chief  products  of  the  above-mentioned  reactions  is  the  same  as  that 
of  the  chloronitrobenzoic  acids  produced  by  the  direct  nitration  of  the 
chlorobenzoic  acids.  G.  T.  M. 

Intramolecular  Rearrangement.  By  Karl  Auwers  ( Be r.,  1900, 
33,  1923 — 1924.  Compare  Einhorn,  this  vol.,  i,  439). — Dibromo-o- 
hydroxybenzylacetylanilide ,  OH*  C6H2Br2*  C H2*N AAPh  [OH :  Br2 : CH0  = 
1:4:6: 2],  is  obtained  when  the  acetyl  derivative  of  dibromo-o- 
hydroxybenzyl  bromide  (Annalen,  1898,  302,  150)  is  warmed  with 
aniline  ;  it  melts  at  152°,  is  soluble  in  cold  dilute  alkalis,  and  may  also 
be  obtained  by  the  action  of  acetic  anhydride  on  dibromo-o-hydroxy- 
benzylaniline.  The  isomeric  meta-  and  para-compounds  do  not  undergo 
similar  changes.  J.  J.  S. 

Sodium  Salts  of  the  Amides.  By  Henry  L.  Wheeler  ( Amer . 
Chem .  «/.,  1900,  23,  453 — 471).' — The  amount  of  sodium  salt  formed 
by  the  action  of  sodium  amalgam  on  a  solution  of  an  amide  in  boiling 
benzene  does  not  depend  in  any  regular  way  on  the  affinity  constants 
of  the  acid  and  base  from  which  the  amide  is  derived.  A  disubstituted 
formamide  gives  a  sodium  derivative  less  readily  than  a  mono- 
substituted  formamide,  and  the  inhibiting  effect  of  a  radicle  is  greater 
when  it  is  attached  to  the  CO  group  than  when  it  is  attached  to  the 
NH  group,  suggesting  that  the  sodium  of  the  salts  is  associated  with 
oxygen  and  not  with  nitrogen.  In  contrast  to  oxindole  and  phthal- 
imidine,  benzoylbenzylamine  is  quite  inert. 

o-Toluamide  forms  a  sodium  salt  somewhat  less  readily  than  benz- 
amide,  but  trimethylbenzamide  is  only  slightly  less  active  in  this 
respect  than  o-toluamide.  As  regards  substitution  in  the  amino-group, 
benzylbenzamide,  methyl benzamide,  and  ethylbenzamide  are  practically 
inert,  but  benzanilide  gives  a  considerable  amount  of  sodium 
derivative. 

Sodium  derivatives  of  the  following  amides  have  been  prepared  and 
analysed ;  oxanilide,  benzamide,  oxindole,  phthalimidine,  o-formyl- 
toluidide,  o-toluamide,  a-formylnaphthalide,  a-naphthamide,  2:4:  6-tri- 
methylformylanilide,  2:4:  6 -trimethyl benzamide,  and  2:4:  6-tri- 
bromobenzamide. 

It  is  suggested  that  the  formation  of  sodium  derivatives  is  condi¬ 
tioned  by  the  presence  of  a  trace  of  moisture  and  that  an  additive 
compound  with  sodium  hydroxide  is  formed  as  an  intermediate  product ; 
three  such  additive  compounds  have  been  prepared.  2:4:  §-Trimethyl- 
benzamide  potassium  hydroxide  was  prepared  by  shaking  an  ethereal 
solution  of  the  amide  with  powdered  potassium  hydroxide  ;  it  is  com¬ 
pletely  decomposed  by  water.  2:4:  §-Tribromobenzamide  sodium 
hydroxide ,  C6H2Br3*CO*NH2,NaOH,  was  prepared  by  the  action  of 
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powdered  sodium  hydroxide  on  a  solution  of  the  amide  in  benzene,  and 
is  completely  decomposed  by  water ;  the  chloride,  methyl  ester,  and 
dimethylamide  do  not  combine  with  caustic  alkalis. 

Thioacetanilide  sodium  hydroxide ,  CSPh*NH2,NaOH,  was  prepared 
in  a  similar  manner,  and  when  acted  on  by  benzoyl  chloride  gave 
acetanilide  and  thiobenzoic  acid,  showing  that  it  is  probably  a  deri¬ 
vative  of  the  formula  NHPh*CMe(OH),SNa,  and  not  a  mere  ‘mole¬ 
cular  compound/  T.  M.  L. 

Action  of  Benzyl  Cyanide  on  Ethyl  Cinnamate.  By  Emil 
Erlenmeyer,  jun.  ( Ber.f  1900,  33,  2006 — 2011). — The  experiments  of 
Walther  and  Schickler  (Abstr.,  1897,  i,  524)  on  the  condensation  of 
benzyl  cyanide  and  ethyl  cinnamate  in  the  presence  of  sodium 
ethoxide  have  been  repeated,  and  two  new  compounds  isolated  ;  one 
of  these  has  the  empirical  formula  C19H1902N,  and  crystallises  in 
small,  colourless  needles  melting  at  99 — 100°,  and  the  other  has 
the  formula  C28H2503N,  and  crystallises  in  small,  colourless  needles 
melting  at  206 — 207°.  The  paper  concludes  with  a  discussion  of  the 
probable  formulae  of  these  compounds.  B.  H.  P. 

New  Drugs.  Glycinyl  Derivatives  of  the  Esters  of  Aromatic 
Amino-  and  Hydroxyamino -acids.  By  Alfred  Einhorn  and 
Max  Oppenheimer  ( Annalen ,  1900,  311,  154 — 178.  Compare  this  vol., 
i,  439). — Methyl  chloroacetylanthranilate ,  CH2C1,C0*NH*C6H4*C02H, 
crystallises  from  absolute  alcohol  in  slender  needles  and  melts  at 
98 — 99°.  Methyl  chloroacetyl-m-aminobenzoate  forms  pale  brown  crys¬ 
tals  and  also  melts  at  98 — 99°.  Methyl  chloroacetyl-p-aminobenzoate 
separates  from  alcohol  in  white  crystals  and  melts  at  138°. 

Methyl  chloroacetyl-m-aminocinnamate , 

CH2Cl-CO  *NH*  C6H4-  CH/CH*  C02Me, 
crystallises  in  small  needles  and  melts  at  122°.  Methyl  chloroacetyl- 
ip-aminocinnamate  forms  lustrous,  pale  brown  needles  and  leaflets 
melting  at  155 — 156°. 

Methyl  Z-chloroacetylaminoo-hydroxybenzoate , 

CH2Cl*CO*NH*  C6H3(0H)-C02Me, 
crystallises  in  slender  needles  and  melts  at  106°. 

5 -Chloroacetylamino-o-hy  dr  oxy  benzoic  acid ,  C9H804NC1,H20,  crys¬ 
tallises  from  glacial  acetic  acid  in  nodules  and  melts  at  233 — 234°, 
when  it  decomposes;  the  methyl  and  ethyl  esters  melt  at  157°  and 
131*5°  respectively. 

Methyl  ±-chloroacetylamino-va-hydroxybenzoate  melts  at  187 — 188°, 
and  methyl  Z-chloroacetylamino^-hydroxybenzoate  melts  at  191 — 192°. 

Methyl  methylglycinylanthranilate^^lM.Q'QYL^  CO  ‘NH*  C6H4*  C02Me, 
is  a  yellow  oil  yielding  a  crystalline  hydrochloride  which  melts  at  202°. 
Methyl  ethylglycinylanthranilate  is  also  an  oil ;  the  hydrochloride ,  which 
crystallises  from  acetone,  melts  at  191°,  when  it  decomposes.  The 
hydrobromide  of  methyl  dimethylglycinylanthranilate  melts  and  decom¬ 
poses  at  195°  ;  the  hydrobromide  of  methyl  diethylglycinylanthranilate 
melts  at  120°. 

Methyl  ethylglycinyl-m-aminobenzoate  melts  at  68 — 69°;  the  hydro - 
chloride  crystallises  in  small  needles  and  melts  at  193 — 194°.  Methyl 
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diethylglycinyl-m-aminobenzoate  is  an  oil  yielding  the  hydrochloride 
which  melts  at  177°. 

Methyl  methylglycinyl-^-aminobenzoate  crystallises  from  ethyl  acetate 
in  slender  needles  and  melts  at  108 — 109°  ;  the  hydrochloride  melts  at 
225 — 226°.  Methyl  ethylglycinyl^-aminobenzoate  melts  at  101 — 102°,. 
and  the  hydrochloride  at  218°.  Methyl  diethylglycinyl-^-aminobenzoate 
melts  at  59 — 60°,  the  hydrochloride  at  186 — 187°,  and  the  hydro¬ 
bromide  at  170*5°. 

Methyl  diethylglycinyl-m * aminocinnamate , 

KEt2-CH2-  CO  -NH‘C6H4*  CH:CH>C02Me, 
is  an  oil  forming  the  hydrochloride ,  which  melts  at  165°.  Methyl  di 
ethylglycinylr\)-aminocinnamate  is  also  an  oil,  yielding  the  hydrochloridey 
which  crystallises  in  needles  and  melts  at  188 — 189°. 

Methyl  '$-diethylglycinylamino-m-hydroxybenzoatei  prepared  from  me¬ 
thyl  jo-chloroacetylamino-m-hydroxybenzoate  ( chloroacetylorthof  wm)  and 
diethylamine,  crystallises  from  dilute  alcohol  in  leaflets,  and  melts  at 
157 — 158° ;  the  hydrochloride  melts  at  95 — 96°.  The  other  product 
of  the  action  is  methyl  %-ketophenemorvholine-b-carboxylate , 

.0— OH*  Jo-CH* 

C02Me*C6H4<^-j^jj.^jQ  or  C02Me’C6H4<^-^.Q#Qjj, 

which  crystallises  from  glacial  acetic  acid  in  slender  needles,  dissolves 
sparingly  in  most  solvents,  and  melts  at  253°;  the  acid  melts  at  290°, 
and  the  amide  at  270°. 

Methyl  m-diethylglycinylamino-^-hydroxybenzoate ,  prepared  from 
methyl  m-chloroacetylamino-jo-hydroxy  benzoate  and  diethylamine,  crys¬ 
tallises  from  acetone  in  slender,  lustrous  leaflets  and  melts  at  174’5°; 
the  hydrochloride  is  very  hygroscopic,  and,  after  softening  at  60 — 80°r 
melts  at  162°.  Methyl  2-hetophenemorpholine-^-carboxylate  is  also  pro¬ 
duced,  and  melts  at  193 — 194°  ;  the  acid  melts  at  285°,.  and  the  amide 
crystallises  in  small,  white  leaflets. 

Methyl  %<liethylglycinylaminosalicylate,  obtained  from  methyl  3-chloro- 
acetylamino-o-hydroxy benzoate  and  diethylamine,  melts  at  41 — 42°,  and 
yields  the  hydrochloride  melting  at  75 — 76°.  There  is  also  produced 
methyl  2- hetophenemorpholine-k-carboxylate ,  which  crystallises  from 
methyl  alcohol  in  needles  and  melts  at  200 — 201°. 

Methyl  §-methylglycinylaminosalicylate  melts  at  73 — 74°,  and  the 
hydrochloride  melts  and  decomposes  at  220°.  Methyl  h-ethylglycinyl- 
aminosalicylate  melts  at  58 — 59°,  and  the  hydrochloride  at  225*5°. 
Methyl  5-diethylglycinylaminosalicylate  ( nirvanine )  is  a  yellow  oil  form¬ 
ing  a  crystalline  hydrochloride  which  melts  and  decomposes  at  185°; 
the  aurichloride ,  platinichloride ,  and  mercurichloride  contain  1H20,  and 
melt  at  170 — 171°,  210°,  and  150 — 151°  respectively.  The  amide  crys¬ 
tallises  from  benzene  in  white  needles  and  melts  at  144°  Ethyl 
5-diethylglycinylaminosalicylate  is  an  oil,  and  yields  the  hydrochloride , 
which  melts  at  198*5°,  and  in  aqueous  solution  develops  a  violet 
coloration  with  ferric  chloride.  M.  O.  F. 

Alkylthiosulphonated  Ethyl  Acetoacetate.  By  Julius 
Troeger  and  Erich  Ewers  (Arch.  Pharm.y  1900,  238,  309 — 320). — 
Thiosulphonates  do  not  condense  easily  with  chloroketones,. 
but  readily  interact  with  ethyl  a-chloroacetoacetate.  Potassium, 
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benzenethiosulphonate  forms  ethyl  phenylthiosulphonacetoacetate , 
S02Ph*S*CHAc*C02Et,  which  separates  from  alcohol  in  compact, 
white  crystals  and  melts  at  55 — 56°.  Ethyl  p- tolylthiosulphonaceto- 
acetate  separates  from  alcohol  in  large,  glistening  tablets  and  melts 
at  62—63°. 

Ethyl  fi-naphthylthiosulphonacetoacetate  separates  from  alcohol  in  well- 
formed  crystals  and  melts  at  82°.  The  a -naphthyl  compound  separates 
from  methyl  alcohol  in  compact,  glistening  crystals  and  melts  at 
89 — 90°.  All  these  compounds  give  a  blood-red  coloration  with  ferric 
chloride.  T.  M.  L. 


Oxidation  of  Anethole  and  Analogues  (zsoSafrole,  iso- 
Apiole,  &c.)  containing  Propenylic  Side  Chains.  By  J.  Bou- 
gault  ( Compt .  rend.,  1900,  130,  1766 — ‘1768). — The  aldehyde , 
Ci0H12O2,  obtained  by  oxidising  anethole  in  alcoholic  solution  with  a 
mixture  of  mercuric  oxide  and  iodine,  is  a  colourless,  highly  refractive, 
inodorous  liquid,  volatile  in  steam  and  boiling  at  252 — 254°;  it  is 
almost  insoluble  in  water  or  light  petroleum,  but  dissolves  readily  in 
alcohol,  ether,  or  chloroform. 

The  acid ,  C10H12O3,  produced  by  shaking  the  aldehyde  with  moist 
silver  oxide  in  the  presence  of  sodium  hydroxide  solution,  melts  at  57°. 

Since  these  substances  result  from  the  oxidation  of  the  propenylic 
side  chain  of  anethole,  their  constitutions  may  be  represented  pro¬ 
visionally  by  the  following  formulae:  OMe*C*H,* CJHy CHO  and 
0Me*C6H4*C2H4*C02H. 

The  acids ,  C10H10O4,  C14H1404,  and  C12H1406,  obtained  by  similar 
processes  from  ^sosafrole,  isomethyleugenol,  and  mapiole  melt  at 
80°,  60°,  and  97°  respectively.  G.  T.  M. 


Methoxyhydratropic  Acid  obtained  by  Oxidising  Anethole  ; 
Identity  of  Phloretic  and  Hydroparacoumaric  Acids.  By 
J.  Bougault  {Compt.  rend.,  1900,  131,  42 — 45.  Compare  pre¬ 
ceding  abstract). — Hydroparacoumaric  acid  has  the  constitution. 
OH*C6H4*CH2*  CH2*  C02H,  having  been  synthesised  from  jo-amino- 
cinnamic  acid,  and  accordingly  the  alternative  formula, 

OH*C6H4*  CHMe*  COsH, 

has  hitherto  been  assigned  to  phloretic  acid,  its  supposed  isomeride. 
A  comparative  study  of  the  derivatives  of  these  acids  shows  unmis¬ 
takably  that  the  two  substances  are  identical.  It  follows  that  their 
methyl  derivatives,  methoxyparacoumaric  acid  and  methylphloretic  acid, 
are  also  identical,  having  the  formula  OMe*C6H4*  CH2*  CH2*C02H ; 
the  alternative  formula,  0Me*C6H4*CHMe*C02H,  is  therefore  avail¬ 
able  for  the  new  isomeric  acid  obtained  by  the  author  in  oxidising 
anethole,  and,  accordingly,  this  compound  is  methoxyhydratropic  acid ; 
its  aldehyde,  formed  as  an  intermediate  product  in  the  oxidation, 
consequently  has  the  formula  OMe*  C6H4*  CHMe*  CHO. 

It  is  difficult  to  interpret  these  results  on  the  assumption  that 
anethole  contains  the  straight  chain  •CHICHMe*  ;  if,  however,  this 


,CH, 


substituent  group  is  a  trimethylene  residue,  *  ch<6h.  then  a  simple 
explanation  of  the  oxidation  becomes  possible. 
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These  remarks  apply  also  to  the  acids  and  aldehydes  derived  from 
^sosafrole,  ?somethyleugenol,  and  fsoapiole.  G.  T.  M. 

Alkyl  Salts  of  a-Cyano-/2-alkyloxy-/2-phenyl-  and  -/2-benzyl- 
acrylic  Acids.  By  Albin  Haller  and  G.  Blanc  ( Compt .  rend., 
1900,  130,  1591 — 15 95). — Ethyl  a-cya n o- /3-methoxy- fi-phe nylacrylate, 
OMe#CPh!C(CN)*C02Et,  obtained  by  the  action  of  methyl  iodide  on 
ethyl  argentocyanobenzoylacetate  in  presence  of  ether,  forms  white 
crystals  which  melt  at  106 — 107°.  The  corresponding  ^-ethoxy-acid 
forms  triclinic  crystals  which  melt  at  86°,  and  the  fi-p'opoxy-acid 
forms  white  crystals  which  melt  at  95 — 96°.  All  three  acids,  when 
dissolved  in  alcohol  and  mixed  with  aqueous  ammonia,  yield  one  and 
the  same  amino-derivative,  crystallising  in  white  crystals  melting  at 
125°,  the  amino-group  having  displaced  the  alkyloxy -group. 

Methyl  a-cyano-fi-methoxy-fi-benzylacrylate , 

CH2Ph  *  C  (OMe) :  C(CN)  •  C02Me, 

and  the  corresponding  /2- ethoxy-acid ,  are  oily  compounds  obtained  by 
the  action  of  methyl  and  ethyl  iodides  respectively  on  methyl  argento- 
cyanoacetophenylacetate,  and  when  treated  with  ammonia  they  both 
yield  the  same  white,  crystalline  amino-derivative  melting  at  101 — 102°, 
in  which  the  alkyloxy-group  has  been  displaced  by  the  amino-group. 

It  would  seem  that,  in  the  form  of  argento-derivatives,  the 
alkyl  salts  of  benzoyl  and  eyanoacetyl-phenylacetic  acids  behave 
like  argento-derivatives  of  the  alkyl  ace tocya noacetates,  the  group 
-CO(CN)-CH-C02R  taking  the  form  •C(CN)(OH):C-C02R,  and  the 
tautomerism  being  determined  by  the  introduction  of  silver  into  the 
molecule.  C.  H.  B. 


Tribromocoumarin  and  its  Derivatives.  II.  By  Hugo 
Simonis  and  G.  Wenzel  ( Ber .,  1900,  33.  1961 — 1967.  Compare  this 
vol.,  i,  231). — Triacetyl-3  :5-dibromosalicylaldehyde, 

O  Ac  *  C6H2Br2*  CH(OAc)2, 

prepared  by  the  action  of  acetic  anhydride  on  sodium  3 : 5-dibromo- 
salieylaldehyde,  crystallises  from  alcohol  in  colourless  prisms  and 
melts  at  103°;  it  is  hydrolysed  by  boiling  with  dilute  acids  to 
3  : 5 -dibromoacetylsalicylaldehyde,  OAc*C6H2Br2*CHO,  which  crystallises 
in  long  needles  and  melts  at  90°.  By  the  action  of  sodium  acetate 
and  acetic  anhydride  on  3  :  5-dibromosalicylaldehyde,  6  :  8-dibromo  - 


coumarin, 


.CHICH 

^6'^2^r2<^Q _ OO  Can 


be  directly  prepared  (compare 


Perkin,  this  Journal,  1871,  24,  37)  ;  the  dibromide , 

n  XT  o  ^CHBr-CHBr 
CrH9Br9<^  i  , 

6  2  2No - CO 


is  formed  very  slowly  by  the  action  of  bromine  on  dibromocoumarin 
dissolved  in  carbon  disulphide,  and  separates  in  large,  transparent, 
rhombic  prisms  \  it  crystallises  from  alcohol  in  prismatic  needles  and 

melts  at  162°.  Dibromocoumarilic  acid,  C6H2Br2<^Q'^^>C#CQ2H, 


prepared  by  hydrolysing  the  di bromide  with  alcoholic  potash,  melts 
at  276°,  and  is  identical  with  that  already  obtained  from  tribromo¬ 
coumarin  (this  vol.,  i,  421) ;  the  tribromocoumarin  is  therefore  a 
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CH\ 

3:6:  8-compound.  Tribromocoumarone ,  C6H2Br2  <0_>CBr,  pre¬ 
pared  by  boiling  the  dibromide  with  sodium  ethoxide  for  a  short  time, 
crystallises  from  alcohol  in  long,  silky  needles,  and  melts  at  119° ;  it 
is  not  altered  by  heating  with  alcoholic  ammonia  at  160°  for  several 
hours. 

Perkin's  a-dibromocoumarin  is  shown  to  be  a  3  :  6-compound,  whilst 
the  /?- dibromocoumarin  is  the  6  : 8-derivative.  i>-Bromocoumaroney 

CGH3Br<C^Q_^CH,  prepared  by  distilling  bromocoumarilic  acid  with 

chalk,  is  a  colourless  oil,  which  solidifies  in  a  freezing  mixture  and 
melts  at  8°.  The  dibromide  crystallises  from  absolute  alcohol  and 
melts  at  95°.  On  boiling  with  sodium  ethoxide  for  a  short  time,  the 
dibromide  is  converted  into  2  :  5-dibromocoumaroiie , 

C6H3Br<^>CBr, 

which  crystallises  in  long  needles  and  melts  at  78*5°.  T.  M.  L. 


Tautomeric  Changes  in  Solution.  By  Julius  W.  Bruhl  (Zeit. 
2)hysikal.  Chem .,  1900,  34,  31 — 61). — The  author  has  studied  the 
changes  of  refraction  and  dispersion  shown  by  solutions  of  tautomeric 
compounds,  and  thus  endeavoured  to  establish  the  relative  stability  of 
the  enolic  and  ketonic  forms.  The  molecular  refraction  of  oxymethyl- 
enecamphor  (Claisen,  Abstr.,  1895,  i,  62),  determined  in  two  such 
different  solvents  as  chloroform  and  methyl  alcohol,  undergoes  no 
change,  so  that  the  enolic  form  is  the  stable  one ;  there  is  no  ten- 
dency  for  it  to  pass  into  the  ketonic  form,  for  this  transformation 
would  betray  itself  in  a  decrease  of  the  molecular  refraction.  On  the 
other  hand,  the  bromine  derivative  of  oxymethylenecamphor,  pre¬ 
pared  by  Aschan  and  Bruhl  (Abstr.,  1894,  i,  613),  can  in  the  same 
way  be  shown  to  exist  as  the  stable  ketonic  form,  namely, 


CsHuC^o 


CBr-CHIO 


A  similar  investigation  of  the  a- and  /^-modifications  of  ethyl  formyl- 
phenylacetate  (Wislicenus,  Abstr.,  1895,  i,  366)  shows  that  the 
liquid  a-form  is  enolic,  namely,  OH*CH!CPh'C02Et ;  this,  however, 
is  rapidly  transformed  by  alcoholic  solvents  into  the  ketonic  form 
CHO*CHPh*C02Et.  The  optical  behaviour  of  its  solutions  in  such 
solvents  as  chloroform  and  benzene,  which  are  weak  in  energy  (com¬ 
pare  Abstr.,  1899,  ii,  735),  shows  that  the  solid  /1-modification  is 
isomeric  with  the  a-modification  and  equally  saturated  (possessing 
also  an  ethylene  linking) ;  it  therefore  differs  from  the  ketonic  form 
above  referred  to.  Whether  the  differences  between  the  a-  and 


/^-modifications  depend  on  stereoisomerism,  position  isomerism,  or 
unequal  degree  of  association,  cannot  be  determined.  The  alcoholic 
solvents,  being  richer  in  energy  than  chloroform  or  benzene,  convert 
the  solid  /1-ester,  as  quickly  as  the  a-ester,  into  the  liquid  ketonic  form. 

J.  C.  P. 


Synthesis  of  £-Benzoyl-a-methylpropionic  (Phenylmethyl- 
butanonoic)  Acid.  By  Timothee  Klobb  (Bull.  Soc.  Chim.y  1900, 
[iff],  23,  511 — 512). — Pyrotartaric  anhydride  reacts  with  benzene  in 


498 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


the  presence  of  aluminium  chloride  to  form  /?-benzoyl-a-methylpro- 
pionic  acid,  CH2Bz*0HMe*C02H,  which  crystallises  in  white  needles 
melting  at  135 — 136°,  and  is  identical  with  the  acid  obtained  by  the 
action  of  potassium  hydroxide  on  methyl  phenacylmethylcyanoacetate 
(Abstr.,  1898,  i,  586).  N.  L. 

p-Toluoyl-o-benzoic  Acid.  By  Heinrich  Limpricht  and  Otto 
Wiegand  ( Annalen ,  1900,  311,  178 — 193.  Compare  Abstr.,  1898,  i, 

CO 

322). — /3-Methylanthraquinone,  C6H4<C^Q^C6H3Me,  prepared  by 

heating  a  solution  of  ^-toluoyl-o-benzoic  acid  in  concentrated  sulphuric 
acid,  crystallises  from  alcohol  in  white  needles  and  melts  at  175 — 176° ; 
the  crystals  are  usually  yellowish,  however.  When  heated  with  zinc 
dust,  the  corresponding  hydrocarbon,  /?-methylanthracene,  is  produced  ; 
it  is  also  formed  when  /3-methylanthraquinone  is  heated  with  zinc  dust 
and  ammonia,  and  crystallises  from  alcohol  in  small  white  scales  melting 
at  207°. 

Distillation  converts  jt?-toluoyl-o-benzoic  acid  into  substances  result¬ 
ing  from  elimination  of  water.  At  least  two  compounds  are  produced, 
melting  at  205 — 212°  and  305 — 310°,  for  which  the  authors  suggest 
the  formulae  C30H22O5  and  C90II60O13  respectively ;  when  these  are 
heated  with  alcoholic  potash,  p-toluoyl-o-benzoic  acid  is  regener¬ 
ated,  whilst  oxidation  with  alkaline  permanganate  gives  rise  to 
benzophenonedicarboxylic  acid. 

The  compound ,  CG0H42O9,  prepared  by  heating  jo-toluoyl-o-benzoie 
acid  above  260°,  or  the  chloride  at  190°,  is  a  red  powder  melting  at 
160 — 165°;  the  compound,  C45H30O6,  which  is  also  formed,  is  a  red 
powder,  and  melts  at  155°.  M.  O.  F. 

Embelic  Acid.  By  Arthur  Heffter  and  W.  Feuerstein  (Arch. 
Pharm .,  1900,  238,  15 — 28.  Compare  Warden,  Pharm.  J 1888,  [iii],  18, 
601 ;  19,  305). — Orange-red  embelic  acid,  C18H2804,  melting  at  142°, 
was  prepared  by  extracting  with  ether  the  powdered  berries  of  Ribes 
embelia,  Burm.  ( Myrsinacece ) ;  no  other  well-characterised  constituent 
could  be  isolated.  The  acid  dissolves  in  alkalis,  and  greyish-violet 
alkali  salts  are  precipitated  when  excess  of  the  alkali  is  added  ;  with 
salts  of  the  heavy  metals  coloured,  flocculent  precipitates  are  obtained ; 
the  dark  brown  silver  salt  has  the  'composition  C18H2604Ag2.  The 
acid  condenses  with  amines,  1  mol.  of  water  being  eliminated  ;  the 
products  are  hydrolysed  by  dilute  acids ;  anilinoembelic  and  o -toluidino- 
embelic  acids ,  which  are  reddish- violet,  melt  at  185°  and  130°,  the  red 
methylaminoembelic  acid  melts  at  166*5°.  With  benzoyl  chloride  in  pyridine 
solution,  a  yellowish  dibenzoyl  derivative,  C32H3606,  melting  at  97 — 98°, 
is  formed.  With  zinc  powder  and  hydrochloric  acid,  reduction  to 
hydroembelic  acid,  C18H30O4,  takes  place ;  this  acid  is  colourless,  melts 
at  116 — 117°,  and  oxidises  readily  to  embelic  acid.  By  permanganate 
in  the  cold  embelic  acid  is  oxidised  to  lauric  acid,  CuH23*C02H,  and 
formic  acid  ;  there  were  obtained  in  addition  oily  acids,  not  volatile 
with  steam,  and  forming  salts  that,  unlike  those  of  lauric  acid,  are  not 
decomposed  by  carbon  dioxide.  From  these  reactions,  the  conclusion 
may  be  drawn  that  embelic  acid  has  some  such  constitution  as 

CuH23-C<^°W>CMe.  C.  F.  B. 
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Thermochemistry  of  Gallic  Acid.  By  Gustave  Massol  (Bull. 
Soc.  Chim 1900,  [iii],  23,  614 — 615). — The  heat  of  dissolution  of 
anhydrous  gallic  acid  is  -  4*48  Cal.  Sodium  gallate  crystallises  from 
water  with  3H20,  the  hydrated  salt  having  a  heat  of  dissolution 
—  8*40  Cal.,  that  of  the  anhydrous  salt  being  1*01.  Combining  these 
values  with  those  obtained  by  Berthelot  (Abstr.,  1885,  1177)  for 
neutralisation  of  gallic  acid  by  sodium  hydroxide,  C7H605  (sol.)  + 
iNaOH  (sol.)  =  C7H505Na  (sol.)  +  H20  (sol.)  +  20*86  Cal. 

W.  A.  D. 


Thermochemistry  of  2:3:4  -Trihydroxybenzoic  Acid.  By 
Gustave  Massol  (Bull.  Soc .  Chim .,  1900,  [iii],  23,  616 — 617). — The 
heat  of  dissolution  of  anhydrous  2:3:  4-trihydroxybenzoic  acid  is  —6*3 
Cal. ;  the  heats  of  neutralisation  of  the  acid  by  successive  mols.  of 
sodium  hydroxide  are  INaOH,  13*04  Cal. ;  2NaOH,  6*56  Cal. ;  3NaOH, 
2*18  Cal.  ;  4!STaOH,  0*96  Cal.  ;  5NaOH,  0*91  Cal.,  the  total  heat  of 
neutralisation  being  23*65  Cal.  Although  the  acid  contains  3  hydr¬ 
oxyls,  the  thermal  values  are  only  well  defined  for  two  of  these,  as  in 
the  case  of  gallic  acid  (Berthelot,  Abstr.,  1885,  1177). 

To  isolate  the  sodium  salt  of  the  acid,  its  solution  must  be  evaporated 
in  a  vacuum  at  the  ordinary  temperature,  owing  to  its  proneness  to 
oxidation  ;  it  crystallises  with  3H20,  the  heat  of  disolution  being 
-  6*89  Cal.,  that  of  the  anhydrous  salt  being  ~  1*36  Cal.  The  heat  of 
formation  of  the  salt  C7H605  (sol.)  +  NaOH  (sol.)  =  C7H505Na  (sol.) 
+  H20  (sol.)  +  19*62  Cal.,  being  slightly  less  than  that  of  gallic 
acid  (preceding  abstract).  W.  A.  D. 


Synthesis  of  Phthalidetricarboxylic  Acid  and  Phthalidedi- 
carboxylic  Acid  :  a  new  Passage  from  the  Aliphatic  to  the 
Aromatic  Series.  By  Oscar  Doebner  ( Annalen ,  1900,  311, 

132 — 146). — The  author  has  shown  that  when  an  aldehyde  is  heated 
with  pyruvic  acid  and  barium  hydroxide,  the  corresponding  alkyliso- 
phthalic  acid  is  produced  (Abstr.,  1891,  24).  On  subjecting  glyoxylic 
acid  to  the  same  treatment,  however,  no  definite  product  could  be 
obtained,  but  a  successful  result  was  achieved  by  using  a  solution  of 
potassium  diacetoxyacetate  (compare  this  vol.,  i,  473). 

Phthalidetricarboxylic  acid ,  ^2-^-  9^  96^2^^2^2,  prepared  by 

heating  potassium  diacetoxyacetate  with  pyruvic  acid  and  potassium 
or  sodium  hydroxide,  crystallises  from  water  in  colourless  needles 
and  melts  at  270 — 280°,  after  gradually  losing  carbon  dioxide  above 
200°. 


OH 

Phthalidedicarboxylic  acid,  0*\qq^]x>C6H2(C02H)2,  obtained  on  boil¬ 
ing  an  aqueous  solution  of  the  foregoing  substance,  crystallises  from 
water  in  aggregates  of  colourless  leaflets  containing  2H20,  and  melts 
at  286°,  the  water  of  crystallisation  being  driven  off  at  140°;  the 
barium  salt  contains  4H20,  the  strontium  salt  8H20,  and  the  calcium 
salt  6H20,  the  silver  salt  being  anhydrous.  The  diethyl  ester  crystal 
lises  from  dilute  alcohol  in  long  needles,  and  melts  at  112° ;  the 
dianilide  forms  large,  colourless  plates,  and  melts  above  300°. 
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Toluene  is  obtained  by  heating  a  mixture  of  barium  phthalidedi- 
carboxylate  with  barium  oxide,  but  the  result  of  fusing  the  acid  with 
potassium  hydroxide  is  methylbenzenetricarboxylic  acid ,  C6H2Me(C02H)3, 
which  crystallises  from  hot  water  in  long  needles  melting  at  about 
315°.  1:2:3:  4-Benzenetetracarboxylic  (prehuitic)  acid  is  produced 

when  phthalidedicarboxylic  acid  is  oxidised  with  potassium  perman¬ 
ganate.  M.  0.  F. 

Oxidation  of  Benzaldoxime.  By  Eugen  Bamberger  (. Ber .,  1900, 
33, 1781 — 1788). — Benzaldoxime,  when  oxidised  by  means  of  Caro’s  re¬ 
agent,  yields  a  mixture  of  benzaldehyde,  benzoic  acid,  dibenzenylazoxime, 
benzamide  (trace),  nitrous  acid,  benzhydroxamic  acid,  and  isophenyl- 
nitromethane  (isolated  as  phenylnitromethane).  The  formation  of  the 
two  last  substances  is  especially  noteworthy  ;  the  conversion  of  an 
oxime  into  a  hydroxamic  acid  is  analogous  to  the  oxidation  of  an  alde¬ 
hyde  to  a  carboxylic  acid,  whilst  the  transformation  of  benzaldoxime 
into  isophenylnitromethane,  which  recalls  the  oxidation  of  tertiary 
bases  to  amine  oxides,  resembles  the  formation  of  true  nitro-compounds 
by  the  oxidation  of  true  nitroso-derivatives. 

The  author  explains  the  transformation  observed  by  Scholl  (Abstr., 
1888,  443)  of  oximes  into  the  corresponding  pseudonitroles  under  the 
action  of  nitrogen  tetroxide,  by  assuming  that,  in  the  first  instance, 
the  latter  oxidises  the  oxime  to  the  corresponding  isonitroparaffin. 
Thus  acetoxime  would  initially  yield  secondary  isonitropropane  and 
nitrous  acid,  these  two  substances  then  interacting  normally  to  form 
the  pseudonitrole.  V.  Meyer’s  view  (Abstr.,  1888,  702),  based  on 
Scholl’s  work,  that  the  pseudonitroles  may  be  regarded  as  the  nitrites, 
B2C!N*  0*]Sr02,  of  the  oximes,  does  not  therefore  appear  to  be  justified  ; 
moreover,  the  formation  of  pseudonitroles  by  the  electrolytic  oxidation 
of  ketoximes  (Schmidt,  this  vol.,  i,  332)  also  militates  against  this 
view. 

It  is  stated  in  conclusion,  without  experimental  data  being  given, 
that  substituted  benzaldoximes  and  also  acetaldoxime  yield  the  corre¬ 
sponding  hydroxamic  acids  when  treated  with  Caro’s  reagent ;  acetald¬ 
oxime  yields  in  addition  ^sonitroethane.  Since  benzylamine  yields 
benzaldoxime  when  treated  with  Caro’s  reagent  (this  vol.,  i,  281), 
benzhydroxamic  acid  and  tsophenylnitromethane  are  amongst  the 
products  of  the  oxidation  of  benzylamine  by  this  method. 

W.  A.  D. 

Oxidations  in  Presence  of  Acetic  Anhydride  and  Sulphuric 
Acid.  By  Johannes  Thiele  and  Ernst  Winter  (. Annalen ,  1900,  311, 
353 — 362). — A  mixture  of  acetic  anhydride  and  concentrated  sulphuric 
acid  is  capable  of  oxidising  methyl  derivatives  of  benzene  to  the 
corresponding  aldehydes,  which  are  at  once  converted  into  the  diacetyl 
derivatives. 

p-A ritrobenzaldehyde  diacetate,  N02*Cr)H4*  CH(OAc)2,  prepared  from 
_jo-nitrotoluene  and  acetic  anhydride  with  sulphuric,  acetic,  and  chromic 
acids,  crystallises  from  alcohol  in  white  prisms  and  melts  at  125°; 
o-nitrobenzaldehyde  diacetate  melts  at  87 — 88°. 

p -Hydroxybenzaldehyde  triacetate, OAcrfC6H4*  CH(OAc)2,  obtained  from 
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the  acetyl  derivative  of  jo-cresol,  crystallises  from  petroleum  in  prisms 
and  melts  at  93 — 94°. 

Trihydroxybenzaldeliyde  pentacetate ,  (OAc)3*C6H2*CH(OAc)2,  pro¬ 
duced  when  the  triacetyl  derivative  of  trihydroxytoluene  is  treated  in 
the  manner  described,  crystallises  from  alcohol  in  white  needles  melting 
at  130°. 

Terephthalaldehyde  tetracetate ,  C6H4[CH(OAc)2]2,  prepared  from 
jp-xylene,  crystallises  from  alcohol  in  white  leaflets  melting  at  164°. 
iso Phthalaldehyde  tetracetate  melts  at  101°,  and  phthalaldehyde  tetracet¬ 
ate  at  132 — 133°. 

Phthalaldehyde,  prepared  by  hydrolysing  the  tetracetate,  melts  at 
55 — 56°,  and  the  dioxime  at  251°.  M.  0.  F. 

Action  of  Ethyl  Nitrite  on  Trisubstituted  Phenols.  By 
Johannes  Thiele  and  Heinrich  Eichwede  (Annalen,  1900,  311, 
363 — 3  7 9). — p -Hydroxymesitylenealdehyde, 

OH*  C6H2Me2*CHO  [CHO  :  OH  :  Me2  =  1  :  4  :  3  :  5], 
prepared  from  mesitol  by  the  action  of  a  concentrated  solution  of  ethyl 
nitrite  in  alcohol,  crystallises  from  benzene  in  colourless,  nacreous 
leaflets,  and  melts  at  113*5 — 114°;  the  triacetate  melts  at  95°,  and  the 
benzoyl  derivative  at  105°.  The  phenylhydrazone  is  a  crystalline  powder 
melting  at  143°,  and  the  phenylhydrazone  of  the  benzoyl  derivative 
crystallises  from  alcohol  in  colourless  needles  melting  at  184°.  The 
oxime  melts  at  169*5°,  and  yields  the  hydrochloride  as  a  white,  crystal¬ 
line  powder  which  melts  and  decomposes  at  157°;  the  diacetyl  deriva¬ 
tive  of  the  oxime  crystallises  from  carbon  disulphide,  and  melts  at 
113° 

p -Hydroxymesitylenonitrile,  OH*C6H2Me2*  CN,  crystallises  from  petr¬ 
oleum  in  lustrous  needles  melting  at  126°;  the  acetyl  derivative,  ob¬ 
tained  when  the  foregoing  oxime  is  treated  with  boiling  acetic  anhydride, 
forms  slender,  white  needles  melting  at  98°, 

p -Hydroxymesityleneimino-ether^  OH*  C6H2Me2*C(OEt)!NH,  crystal¬ 
lises  from  benzene  and  melts  at  144°,  when  it  decomposes  ;  the  hydro¬ 
chloride ,  obtained  by  passing  hydrogen  chloride  into  a  boiling  alcoholic 
solution  of  j?-hydroxymesitylenonitrile,  is  a  white  powder  sparingly 
soluble  in  water. 

4  :  6-Dibromo-2-nitrophenol,  N02*  C6H2Br2*OH,  produced  when  tri- 
bromophenol  is  treated  with  a  concentrated  solution  of  ethyl  nitrite  in 
absolute  alcohol,  melts  at  117*5°;  the  corresponding  4 :  6-dibromo-2- 
aminophenol  melts  at  99°  (Holz  gives  91 — 92°). 

Bromonitrocresol ,  N02*  C6H2BrMe*OH  [Me:N02:OH:Br  =  1 : 3 : 4 : 5], 
prepared  from  dibromo-p-cresol  by  the  action  of  ethyl  nitrite  in  alcohol, 
crystallises  from  alcohol  in  lustrous,  yellow  needles  and  melts  at  69° ; 
it  is  also  produced  by  brominating  o-nitro-/>-cresol.  Bromoaminocresol , 
NH2*C6H2BrMe*OH  [Me:NH2:OH:Br  =  1 :3:4:5],  obtained  by  reduc¬ 
ing  the  foregoing  substance  with  stannous  chloride  and  hydrochloric 
acid,  crystallises  from  alcohol  in  colourless  needles  and  melts  at  93° ; 
the  hydrochloride  forms  thin,  lustrous  leaflets  and  blackens  at 
240—250° 

Bromonitrocresol,  N09*CfiH9BrMe*0H  [Me  :OH:N09:Br  =  1 :2 :3:51, 
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prepared  from  dibromo-o-cresol  and  ethyl  nitrite,  melts  at  88°,  being 
identical  with  the  substance  described  by  Claus  and  Jaekson. 

p -Bromo-fi-cresotic  acid , 

C02H-  C6H2BrMe*OH  [Me :  OH  :  C02H  :  Br  =  1  :  2  :  3  :  5], 
produced  on  adding  bromine  to  a  solution  of  /?- cresotic  acid  in  glacial 
acetic  acid,  crystallises  from  ethyl  acetate  in  white  needles,  and  melts 
at  231 — 232°,  when  it  decomposes;  the  methyl  and  ethyl  esters  melt  at 
109°  and  75°  respectively.  The  action  of  ethyl  nitrite  is  very  slow, 
the  product  consisting  of  nitrobromocresol  melting  at  88°. 

M.  0.  F. 

2-Methylchromone.  By  M.  Bloch  and  Stanislaus  von 
Kostanecki  ( Ber .,  1900,  33,  1998 — 1999.  Compare  this  vol.,  i, 
308). — 2 -JM  ethoxy  acetylacetophenone,  0Me*C6H4*00*CH2Ac,  obtained 
when  a  mixture  of  methyl  met hoxy salicylate,  acetone,  and  sodium  is 
left  for  12  hours,  crystallises  in  long,  broad,  striated  prisms  melting 
at  36 — 37°,  and  in  alcoholic  solution  gives  a  red  coloration  with  ferric 
chloride.  By  the  action  of  hydriodic  acid  it  is  converted  into  2 -methyl- 
X) — CMe 

chromone,  C6H4\qq .{J^-  ,  which  crystallises  in  clusters  of  white 

needles  melting  at  70 — 71°,  and,  when  dissolved  in  sulphuric  acid, 
exhibits  a  violet-blue  fluorescence.  B.  H.  P. 

The  Friedel-Crafts  Keaction.  By  H.  Kronberg  (J.  pr.  Chem., 
1900,  [ii],  61,494 — 496). — The  additive  compound  of  benzoyl  chloride 
with  aluminium  chloride  is  regarded  as  having  the  constitution 
C6H5#CCl2*OAlCl2  ;  this  reacts  with  benzene  to  form  the  additive  com¬ 
pound  of  benzophenone  and  aluminium  chloride,  which  is  formulated  as 
CPh2Cl*0*AlCl2,  and  is  decomposed  by  water  into  benzophenone  and 
aluminium  oxychloride.  T.  M.  L. 

New  Derivative  of  Benzophenone.  By  William  Oechsner  be 
Coninck  and  Derrien  ( Compt .  rend.,  1900,  130,  1768 — 1770). — A 
solution  of  benzophenone  in  concentrated  formic  acid,  when  exposed 
to  diffused  light,  develops  a  light  yellow  coloration  which  gradually 
deepens  in  tint ;  browner  shades  are  produced  when  the  solution  is 
placed  in  direct  sunlight.  Benzophenone,  which  is  but  slightly  soluble 
in  dilute  acetic  acid,  gradually  dissolves  in  this  medium  under  the  in¬ 
fluence  of  the  solar  radiation,  the  solution  thus  produced  slowly  develop¬ 
ing  a  brown  coloration. 

Benzophenone,  when  exposed  to  the  indigo  and  violet  parts  of  the 
spectrum,  soon  melts  and  remains  liquid,  but  the  phenomenon  is  not 
due  to  allotropic  change,  for  after  solidification  the  substance  is  found 
to  have  its  original  melting  point. 

A  solution  of  benzophenone  in  95  per  cent,  alcohol,  when  exposed 
to  direct  sunlight,  slowly  develops  a  pale  yellow  coloration  and 
deposits  colourless,  birefractive  crystals  melting  at  182°,  an  appreciable 
quantity  of  aldehyde  being  simultaneously  produced.  The  compound , 
which  has  the  empirical  formula  C^H^O,  is  probably  produced  by  the 
interaction  of  equal  mols.  of  benzophenone,  aldehyde,  and  alcohol, 
and  may  have  the  constitution  CPh2ICH*CEtO.  A  compound 
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melting  at  180°  is  produced  in  a  similar  manner  with  a  solution  of 
benzophenone  in  methyl  alcohol,  whilst  an  alcoholic  solution  of 
acetophenone  yields  a  substance  melting  at  120°.  G.  T.  M. 


Derivatives  of  ^-Aminobenzophenone.  By  Paul  Dinglinger 
( Anncden ,  1900,  311,  147 — 153). — The  phenylhydrazone  of  jp-amino- 
benzophenone,  NH2*C6H4*CPh!N*NHPh,  prepared  by  heating  an 
alcoholic  solution  of  jp-aminobenzophenone  with  excess  of  phenylhydr- 
azine,  crystallises  in  lustrous  yellow  needles  and  melts  at  169°. 


p- Benzophenyhuccinimide ,  COPh*  C6H4*N<^ 


COCTL 

COCK 


obtained  by 


fusing  a  mixture  of  succinic  anhydride  with  ^-benzoaniline  (^?-amino- 
benzophenone),  crystallises  from  hot  alcohol  in  small,  dull-yellow 
prisms  and  melts  at  175°. 

Ethyl  ^-benzophenyloxamate ,  C0Ph*C6H4*]SrH*C0*C02Et,  produced 
when  jp-benzoaniline  is  heated  with  ethyl  oxalate  (1  mol.),  crystallises 
from  alcohol  in  white  leaflets  and  melts  at  112°. 

^Benzophenylmethylur  ethane ,  C0Ph*C6H4*NH*C02Me,  obtained  from 
jp-benzoa  niline  and  methyl  chlorocarbonate,  forms  white,  lustrous 
leaflets  and  melts  at  155°.  Fusion,  followed  by  distillation,  converts 
this  compound  into  methyl  alcohol  and  benzophenylcarbimide, 
COPh*C6H4*NICO,  a  yellow,  granular  powder  which  begins  to  melt  at 
201°. 


Dibenzophenylcarbamide ,  CO(NH*C6H4*COPh)2,  prepared  by  heating 
benzophenylcarbimide  with  benzoaniline  dissolved  in  benzene  in  a  re¬ 
flux  apparatus,  crystallises  in  small,  yellow  needles  melting  at  189°; 
it  is  more  readily  produced  by  passing  phosgene  into  a  solution  of 
benzoaniline  in  boiling  benzene. 

p- Benzophenylthiocarbimide ,  COPh*C6H4*bTICS,  obtained  by  distilling 
dibenzophenylthiocarbamide  with  phosphoric  acid,  crystallises  from 
benzene  and  melts  at  122°. 

p -Benzophenylthiocarbamide,  COPh*C6H4*NH*CS*I7H2,  prepared  by 
the  action  of  ammonia  on  the  foregoing  substance,  crystallises  in  lus¬ 
trous,  white  leaflets  and  melts  at  198°. 

The  p -benzoanilide  of  ^p-benzoanilinocinnamenylformic  acid, 
COPh*  C6H4*NI  C(CH :  CHPh)  *  CO  •  NH  •  C6H4  •  C OPh,  produced  on  heat¬ 
ing  alcoholic  jp-benzoaniline  with  pyruvic  acid  and  benzaldehyde, 
crystallises  from  glacial  acetic  acid  in  slender,  white  needles  and  melts 
at  180°. 

When  jp-aminobenzophenone  is  fused  with  zinc  chloride,  benzoic 
acid  and  benzanilide  are  formed.  M.  O.  F. 


Action  of  Ethyl  Mercaptan  on  some  Diatomic  Ketones. 
By  B.  Llaguet  [Bull  Soc .  Chim .,  1900,  [iii],  23,  507 — 509). — Ethyl 
mercaptan  reacts  with  benzoin  in  the  presence  of  hydrochloric  acid  or 
zinc  chloride  to  form  a  compound ,  CPh(SEt)2*CHPh*OH,  which  crys¬ 
tallises  from  dilute  alcohol  in  white  needles  melting  at  93 — 94°,  and 
is  oxidised  to  benzil  by  potassium  permanganate  or  nitric  acid.  Benzil, 
when  similarly  treated,  yields  a  compound ,  CPh(SEt)2*COPh,  which 
crystallises  from  alcohol  in  white,  prismatic  needles,  and  from  acetic 
acid  in  octahedra  melting  at  73 — 74°;  oxidation  reconverts  it  into 
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benzil.  With  acetyl  acetone,  ethyl  mercaptan  forms  a  yellow,  oily 
liquid  of  the  composition  CMe(SEt)2*CH2Ac,  which  has  a  sp.  gr.  2’008 
at  13 ‘5°,  and  boils  at  180 — 185°  under  240  mm,  and  at  179 — 183° 
under  215  mm.  pressure.  When  treated  with  sodium  efchoxide  in 
alcoholic  solution,  it  yields  a  sodium  derivative  crystallising  in  white 
needles,  whilst  with  sodium  hydrogen  sulphite  it  forms  a  compound 
which  also  crystallises  in  needles.  No  definite  compounds  could  be 
isolated  from  its  oxidation  products.  N.  L. 

Synthesis  of  1:3 :  ^-Trihydroxyflavone  (Apigenin).  By  J. 
Czajkowski,  Stanislaus  von  Kostanecki,  and  Josef  Tambor  (. Ber ., 
1900,  33,  1988 — 1997). — Assuming  from  the  researches  of  A.  G. 
Perkin  (Trans.,  1897,  71,  805)  that  apigenin  is  1  : 3  ;  4'-trihydroxy- 
flavone,  the  authors  have  synthesised  this  compound,  and  found  that 
pure  apigenin  is  identical  with  it,  but  that  the  apigenin  which  Perkin 
used  was  not  pure. 

2:4:6:  4 '-Tetramethoxybenzoylacetophenone, 

G6H2(OMe)3-CO-CH2-CO-C6H4*OMe, 
obtained  by  heating  2:4:  6-trimethoxyacetophenone  and  ethyl  anisate 
with  sodium  in  xylene  solution  at  120°  for  12  hours,  crystallises  in 
colourless  plates  or  needles  which  melt  at  91°.  When  treated  with 
hydriodic  acid,  it  is  converted  into  1:3:  4 '-trimethoxyflavone, 

JO— C-C6H4-OMe 

which  crystallises  in  rosettes  of  long,  white  needles  melting  at 
156°,  and  when  further  treated  with  hydriodic  acid  yields  1:3:4'- 
trihydroxyflavone ,  which  crystallises  in  small,  yellowish-white  leaflets 
melting  at  347°,  and  does  not  dye  mordanted  cotton ;  this  proves  to 
be  identical  with  apigenin  obtained  by  the  purification  (by  means  of 
hydriodic  acid)  of  the  crude  product  yielded  by  the  hydrolysis  of 
apiin. 

1:3:  4 ’ -Triacetoxyflavone  (triacetylapigenin)  crystallises  in  silky, 
white  needles  which  melt  at  181 — 182°;  3  :  4'-dimethoxy-l-hydroxy- 
flavone  crystallises  in  yellowish  needles  which  melt  at  170 — 171°,  and 
yields  an  acetyl  derivative  melting  at  193 — 194°;  the  correspond¬ 
ing  diethoxy-derivatives  melt  at  163 — 164°  and  148 — 149*5°  respec¬ 
tively  (compare  Perkin,  loc.  cit.).  R.  H.  P. 

Oxidation  of  the  Oximes  of  Unsaturated  Compounds.  By 
Carl  D.  Harries  (Ber.,  1900,  33,  1999—2001.  Compare  Abstr., 

1899,  i,  566). — a-Mesityloxime  or  mesitylnitrimine,  when  treated  with 
dilute  nitric  acid,  yields  a  compound ,  C6H904N3,  which  forms  golden- 
yellow  crystals  melting  at  127 — 128°,  and  reacts  with  aniline,  forming 
a  crystalline  compound  which  melts  at  86 — 88°. 

Benzylideneacetoxime,  when  treated  with  acetic  acid  and  amyl 
nitrite,  yields  an  insoluble  compound ,  C10H9O3N3,  which  melts  at  210°, 
and,  when  treated  with  dilute  nitric  acid,  an  easily  soluble  compound 
melting  at  159°.  R.  H.  P. 

Action  of  Acetic  Anhydride  and  Sulphuric  Acid  on 
Quinones.  By  Johannes  Thiele  and  Ernst  Winter  (Annalen, 

1900,  311,  341 — 352.  Compare  Abstr.,  1898,  i,  469). — The  diacetyl 
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derivative  of  chloroquinol,  C10H9O4Cl,  obtained  from  quinone  by  the 
action  of  zinc  chloride  dissolved  in  acetic  anhydride,  crystallises  from 
methyl  alcohol  in  rhombic  plates,  and  melts  at  71 — 72°. 

The  triacetyl  derivatives  of  1  :  2  :  4-trihydroxynaphthalene,  prepared 
alike  from  a-  and  /3-naphthaquinones  by  the  action  of  acetic  anhydride 
mixed  with  concentrated  sulphuric  acid  or  zinc  chloride,  crystallises 
from  alcohol  in  groups  of  needles,  and  melts  at  134 — 135°;  alcoholic 
hydrochloric  acid  hydrolyses  it  to  1:2: 4-trihydroxynaphthalene, 
which  crystallises  from  a  large  quantity  of  benzene  in  almost  colour¬ 
less  needles  melting  at  154°.  Alcoholic  solutions  of  trihydroxy- 
naphthalene  darken  on  exposure  to  air,  and  after  a  long  interval 
deposit  deep  red  crystals  of  hydroxynaphthaquinone,  which  melt  at 
186 — 188°  and  decompose  at  190°;  the  acetyl  derivative,  obtained  by 
treatment  with  boiling  acetic  anhydride,  and  also  by  the  action  of 
acetic  anhydride  mixed  with  concentrated  sulphuric  acid,  crystallises 
from  alcohol  in  yellow  leaflets  and  melts  at  130°. 

The  diacetyl  derivative  of  naphthazarine  (dihydroxy-/3-naphtha- 
quinone)  is  readily  obtained  by  treating  naphthazarine  with  a  solution 
of  zinc  chloride  in  acetic  anhydride,  or  a  mixture  of  the  latter  sub¬ 
stance  with  concentrated  sulphuric  acid.  The  pentacetyl  derivative  of 
pentahydroxynaphthalene,  C20H18O10,  produced  by  the  further  action 
of  acetic  anhydride  mixed  with  concentrated  sulphuric  acid,  separates 
from  alcohol  as  a  white,  crystalline  powder  melting  at  179°. 

Trihydroxynaphthaquinone ,  C10H6O5,  prepared  by  hydrolysing  the 
foregoing  pentacetyl  derivative  with  alcoholic  sulphuric  acid,  render¬ 
ing  the  dark  liquid  faintly  alkaline  with  sodium  carbonate,  and  then 
acidifying  with  sulphuric  acid,  separates  from  xylene  as  a  red,  crystal¬ 
line  powder  which  melts  at  195°. 

The  triacetyl  derivative  of  trihydroxy  toluene,  prepared  by  the  action 
of  acetic  anhydride  mixed  with  concentrated  sulphuric  acid  on  tolu- 
quinone,  crystallises  from  alcohol  and  melts  at  114 — 115°;  hydrolysis 
converts  it  into  2:4:  5-trihydroxy  toluene,  which  melts  at  131 — 132°. 

p -Hydroxytoluquinone,  C7H603,  produced  on  oxidising  trihydroxy- 
toluene  with  ferric  chloride,  crystallises  from  xylene  in  lustrous, 
yellow  leaflets  which  melt  and  decompose  at  1 42° ;  the  acetyl  deriva¬ 
tive  separates  from  petroleum  in  slender,  yellow  prisms  and  melts  at 
75—76°. 

The  tetracetyl  derivative  of  tetrahydroxytoluene,  prepared  by  the 
action  of  acetic  anhydride  mixed  with  concentrated  sulphuric  acid  on 
hydro xytoluquinone,  separates  from  methyl  alcohol  as  a  white,  crystal¬ 
line  powder  melting  at  132 — 133°;  tetrahydroxytoluene  [Me:(OH)4  = 

1  :  2  :  3  :  4  : 5  or  1  :  2  :  4  :  5  :  6]  separates  as  a  crystalline  powder  from 
toluene  and  melts  at  170 — 171°.  M.  O.  F. 

Oxidation  Products  of  Chrysene.  By  Carl  G-raebe  and  F. 
Honigsberger  ( Annalen ,  1900,  311,  257 — 275.  Compare  Abstr., 
1896,  i,  443). — Chrysoquinone  was  first  obtained  by  Liebermann  on 
oxidising  the  hydrocarbon  with  chromic  acid  in  acetic  acid,  but  it  is 
found  more  convenient  to  substitute  sodium  dichromate  for  chromic 
acid  as  only  one-fourth  the  quantity  of  acetic  acid  is  then  required. 
The  quinone  melts  at  235°  (239*5°  corr.).  When  the  blue  solution 
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in  concentrated  sulphuric  acid  is  largely  diluted,  the  liquid  exhibits  a 
characteristic  absorption  spectrum  having  a  broad,  dark  band, 
X  610 — 540;  concentrated  solutions  cutoff  the  orange,  the  yellow, 
and  a  portion  of  the  green  of  the  spectrum. 

Further  oxidation  of  chrysoquinone  with  a  boiling  dilute  solution  of 
potassium  permanganate  leads  to  diphthalylic  acid, 

C02H-  C6H4-  C0-00’C6H4*  C02H ; 

the  calcium  salt  contains  1>H20,  which  is  removed  at  150°,  and  the 
potassium  salt  is  anhydrous.  Both  salts  are  yellow,  and  the  dimethyl 
ester  is  yellow,  the  monomethyl  and  monoethyl  esters  being  colour¬ 
less  ;  the  latter  may  be  therefore  represented  by  one  of  the  formulae 

C  H  •  CO 

C02E-C6H4-C0*C(0H)<_^_(!)  and 

C02R-C6H4<g(^>C<^i9°. 

Diphthalylic  acid,  unlike  benzilmonocarboxylic  acid,  occurs  in  one  modi* 
fication  only,  and  this  is  colourless ;  it  is  best  represented,  therefore, 


by  the  tautomeric  formula 


G0H4<QQ-O 


-C(OH).9(OHV4)  support 


o— co- 


being  given  to  this  expression  by  the  fact  that  acetyl  chloride  con¬ 
verts  the  substance  into  the  diacetyl  derivative,  which  crystallises  from 
glacial  acetic  acid  in  colourless  needles  and  melts  at  234°.  Diphthalylic 
acid  is  also  produced  by  the  oxidation  of  chrysoketone  with  potassium 
permanganate. 

Chrysenic  acid,  C10Hr*  C6H4*  C02H,  obtained  by  Bamberger  and 
Burgdorf  from  the  action  of  fused  caustic  potash  on  chrysoquinone  and 
chrysoketone,  is  more  conveniently  prepared  by  adding  a  mixture  of 
chrysoquinone  and  lead  peroxide  to  the  fused  alkali ;  it  melts  at 
187 — 189°  (190°  corr.).  The  amide  melts  at  169,5°. 

2' -Amino-2-phenylnaphthalene>  C10H^*C6H4*NH2,  prepared  by  the 
action  of  sodium  hypobromite  on  the  amide  of  chrysenic  acid,  crystal¬ 
lises  from  dilute  alcohol  in  needles  and  melts  at  95° ;  the  hydrochloride 
melts  at  205°. 


C  hrysoquinoneoxime , 


.<pOH 

^16-^-10^00  9 


obtained  by  heating  the 


quinone  with  alcoholic  hydroxy lamine  (1  mol.),  crystallises  from  glacial 
acetic  acid  and  melts  at  160 — 161°;  the  solution  in  concentrated  sul¬ 
phuric  acid  is  reddish-violet,  and  boiling  dilute  caustic  soda  dissolves 
it  also,  forming  a  yellowish-brown  liquid,  which,  on  cooling,  deposits 
bronze-coloured  needles  of  the  sodium  derivative. 

According  to  the  conditions  under  which  the  change  is  effected,  the 
Beckmann  transformation  of  chrysoquinoneoxime  gives  rise  to  two 
amic  acids.  The  action  of  glacial  acetic  acid,  saturated  with  hydrogen 
chloride,  converts  chrysoquinoneoxime  at  100°  into  the  amic  acid , 
0i8H1303N,  which  melts  at  220°,  and  the  isomeride  melting  at  260°,  of 
which  the  former  preponderates ;  if  the  transformation  is  carried  out 
at  130 — 140°,  the  latter  substance  is  produced,  along  with  chrysoketone - 

carboxylic  acid ,  or  -p-^CO,  which  melts 

L/6ri4 

at  283°,  and  yields  chrysoketone  when  distilled  with  lime.  M.  O.  F. 
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Influence  of  the  Amount  of  Water  on  the  Specific  Rotation 
of  Alcoholic  Solutions  of  Camphor.  Valuation  of  Spirit  of 
Camphor.  By  Alfred  Partheil  and  A.  van  Haaren  (Arch.  Pharm ., 
1900,  238,  164 — 166). — It  is  shown  that  the  percentage  of  camphor 
dissolved  in  aqueous  alcohol  is  very  approximately  given  by  1 ’51 52a, 
where  a  is  the  rotation  produced  in  a  200  mm.  tube ;  the  sp.  gr.  of  the 
alcohol  used  has  little  influence  on  the  result.  For  finding  the  sp.  gr. 
of  the  alcohol  used  in  preparing  a  sample  of  spirit  of  camphor,  the 


expression 


100  —  jo/- 


100 

d 


—  1*05  p  gives  good  results,  p  denoting  the 


percentage  of  camphor  present,  and  d  the  sp.  gr.  of  the  camphor  spirit. 

W.  A.  D. 


Decomposition  Products  of  Campherimine.  By  Friedrich 
Mahla  and  Ferdinand  Tiemann  (Ber.,  1900,  33,  1929 — 1939.  Com¬ 
pare  Abstr.,  1896,  i,  85). — When  campherimine  is  heated  on  the 
water-bath  in  a  reflux  apparatus  attached  to  wash-bottles  con¬ 
taining  alcohol,  and  air  is  slowly  bubbled  through  the  hot  liquid  for 
8 — 10  hours,  the  products  are  camphor,  dihydrocampholenonitrile,  the 
corresponding  amide,  and  the  nitrile  of  zsopropylheptanonic  acid. 

.CMe2-CHMe 

CH<'CH2— CH2  ’  1 
volatile  in  steam  and  forms  a  colourless  liquid  boiling  at  225 — 228°  ; 
it  has  a  sp.  gr.  0*90904,  refractive  index  1*46108,  molecular  refraction 
45*60,  and  its  rotation  in  a  10  cm.  tube  is  +28°53'.  The  correspond¬ 
ing  amide ,  readily  obtained  by  the  partial  hydrolysis  of  the  nitrile 
with  alcoholic  potassium  hydroxide,  crystallises  from  ethyl  acetate  in 
plates  melting  at  143°  and  is  readily  soluble  in  most  organic  solvents 
with  the  exception  of  light  petroleum ;  it  is  dextrorotatory  and  when 
boiled  for  some  time  with  alcoholic  potash  yields  dihydrocampholenic 
acid ,  C10H18O2,  which  is  best  purified  by  passing  ammonia  into  the  dry 
ethereal  solution  of  the  acid  and  decomposing  the  ammonium  salt  with 
mineral  acid.  It  is  a  colourless  oil,  distils  at  160°  under  22  mm.  or 
at  258°  under  atmospheric  pressure,  has  a  sp.  gr.  0*98048,  refractive 
index  1*46277,  molecular  refraction  47*73,  and  its  rotation  in  a  10  cm. 
tube  is  +  28°26'.  It  is  readily  volatile  in  steam,  yields  insoluble  calcium , 
silver ,  lead ,  and  coppter  salts,  and  does  not  combine  with  bromine,  but 
readily  decolorises  dilute  alkaline  permanganate.  Its  ethyl  ester  distils 
at  230°  and  in  a  10  cm.  tube  has  a  rotation  +  25°33/*  The  acid  is 
probably  identical  with  that  described  by  G-uerbet  (Abstr.,  1895, 
i,  61).  When  oxidised  with  alkaline  permanganate,  it  yields  an  acid , 


Dihydrocampholenonitrile ,  CN*  CH2* 


C02H>CII2 


crystallising  in  rhombic  plates 


10^14^6  9 


.CH2-CH2 

CH<^CMe2-C(0H)-C02H’ 

melting  at  175°,  together  with  a  small  amount  of  an  acid,  O 
which  crystallises  in  rhombic  prisms  melting  at  198°,  and  readily 
soluble  in  ether,  alcohol,  or  water ;  the  latter  is  also  obtained 
when  the  hydroxy-acid,  C10H16O5,  is  further  oxidised  with  perman¬ 
ganate,  but  if  Beckmann's  mixture  is  employed,  isocamphoronic  acid  is 
formed  ;  asocamphoronic  acid  is  also  obtained  when  hydrocampholenic 
acid  is  oxidised  with  nitric  acid. 

5-isoPropylheptanone-2-nitrile‘7 ,  CN  •  C  H2  •  CHPr  P  •  CH2  •  CH2  Ac,  o  b  - 


508 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


tained  by  fractional  distillation  under  reduced  pressure  from  the  products 
which  are  not  volatile  in  steam,  is  an  oil  distilling  at  174 — 180°  under 
32  mm.  pressure  or,  after  purification,  by  aid  of  its  semicarbazone 
(which  melts  at  135°),  at  157°  under  16  mm.  pressure.  It  has  a  sp.  gr. 
0*9402  at  23°,  a  refractive  indes  1*45129,  and  a  molecular  refraction 
47*83.  When  boiled  with  alcoholic  potash  for  3  hours,  the  greater 
part  of  the  nitrile  is  transformed  into  an  isomeric  substance,  C10H7ONr 
melting  at  127° ;  this  yields  a  semicarbazone  melting  at  214°,  has  feebly 
basic  properties,  and  yields  a  sparingly  soluble  aurichloride ;  when 
warmed  with  excess  of  mineral  acids,  an  odour  of  carvone  is  developed, 
and  an  oil  formed  which  yields  a  semicarbazone  melting  at  154°. 

i’soPropylglutaric  acid  is  formed  when  the  tsopropylheptanonenitrile 
is  oxidised  with  permanganate.  J.  J.  S. 

Citral  and  its  Isomeric  Forms.  By  Philippe  Barbier  (Bull. 
Soc.  Chim .,  1900,  [iii],  23,  617 — 618). — A  claim  for  priority. 

W.  A.  D. 

Syntheses  in  the  Terpene  Series.  By  Iwan  L.  Kondakoff 
and  Iwan  Schindelmeiser  (J.  pr.  Chem .,  1900,  [ii],  61,  477 — 490). — 
Tables  are  given  of  the  values  recorded  by  previous  workers  and 
those  obtained  in  the  present  research  for  the  physical  constants  of 
l-methyl-3-c?/'cfohexanone,  1 -methyl-3 -c?/cfohexanol,  1 -methyl -3-cyclo- 
hexanol  bromide,  and  tetrahydrotoluene.  In  presence  of  zinc  chloride, 
tetrahydro toluene  forms  with  acetyl  chloride  an  additive  compound 
which  has  an  odour  similar  to  that  of  carvone,  and  yields  an  oxime  ; 
with  moist  silver  oxide,  it  is  converted  into  a  keto-alcohol.  Additive 
compounds  with  acetic  anhydride  and  acetic  acid  are  also  formed  under 
similar  conditions. 

In  the  reduction  of  l-methyl-3-cycfohexanone,  a  crystalline  substance 
is  produced  which  is  not  volatile  with  steam  ;  when  crystallised  from 
water,  it  forms  hydrated  crystals  melting  at  73°,  but  when  dried  in  a 
desiccator  melts  at  93 — 94°,  or  at  92*5°  when  crystallised  from 
alcohol;  a  10  per  cent,  solution  has  a  +l°r  in  a  1  dcm.  tube  at  20°; 
the  substance  appears  to  give  two  bromides,  one  liquid  and  the  other 
a  solid  melting  at  126°  ;  on  treating  the  bromide  with  moist  silver 
oxide,  the  product  has  a  powerful  odour  of  pelargonium  oil.  The  sub¬ 
stance  is  probably  a  pinacone,  as  has  been  suggested  by  Wallach 
(N achrichten  K.  Ges.  Wiss.  Gottingen ,  1897,  315).  T.  M.  L. 

Action  of  Fuming  Nitric  Acid  on  Camphene.  By  Louis 
Bouveault  (Bull.  Soc.  Chim.,  1900,  [iii],  23,  535 — 540). — When 
camphene  is  dissolved  in  chloroform  and  gradually  added  to  well- 
cooled  fuming  nitric  acid,  it  is  converted  into  a  mixture  of  two 
isomeric  nitrates  of  the  composition  C10Hl6,HNO3,  one  of  these  being 
decomposed  when  distilled  under  diminished  pressure,  whilst  the 
second  is  more  stable,  boils  at  110°  under  10  mm.  pressure,  has  a  sp. 
gr.  1*0988  at  0°,  and  is  converted  by  treatment  with  alcoholic  potash 
into  camphene  and  potassium  nitrate.  Since  the  nitrates  of  secondary 
alcohols  are  very  frequently  converted  by  the  action  of  potash  into 
potassium  nitrite  and  a  ketone,  it  seems  probable  that  the  nitrate 
described  is  derived  from  a  tertiary  alcohol,  and  that  camphene  itself 
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<V1J- 

jJjj,  bat  contains  the  complex 

^>CICH2  or  ^>OCH3.  This  result  is  shown  to  be  in  accordance 

with  the  author's  views  on  the  constitution  of  camphor  and  its 
derivatives.  N.  L. 


Isoprene.  By  Wladimir  Mokiewsky  {J.  Russ.  Phys.  Chem.  Soc.9 
1900,  32,  207 — 216.  Compare  Abstr.,  1899,  i,  726). — On  oxidising 
isoprene  dibromide  with  permanganate,  the  corresponding  glycol 
(dibromohydrin)  is  obtained,  and  this  by  the  action  of  zinc  dust  is 
converted  into  a  hydrocarbon  ( loc .  cit.)f  which  the  author  now  shows 
to  be  identical  with  isoprene.  If  isoprene  has  the  open-chain  for¬ 
mula,  CH2 1 CMe *01110112,  the  hydrocarbon  obtained  by  the  reduction 


OH  \ 

of  the  dibromohydrin  would  have  the  structure  C  Me<^ 


whilst  if  the  latter  be  taken  as  the  formula  of  isoprene,  its  dibromo¬ 
hydrin  should  yield  the  open-chain  compound  CH2ICMe*CHICH2, 
the  identity  of  the  initial  and  end  products  being  in  either  case  due 
to  isomeric  change.  By  the  action  of  an  acetic  acid  solution  of 
hydrogen  bromide  on  isoprene,  a  bromide  is  obtained  of  the  com¬ 
position  C5H9Br;  it  boils  at  66 — 67°,  and  has  the  sp.  gr.  1*3075  at 
0°/0°  and  1*2819  at  20°/0° ;  the  same  bromide  is  obtained  from 
as-dimethylallene  and  hydrogen  bromide.  On  treating  this  bromide 
with  alcoholic  potash,  the  corresponding  alcohol,  C5H10O,  prepared  by 
Kondakoff  (J.  Russ.  Phys.  Chem.  $oc.,  1889,  61)  is  obtained  ;  it  boils 
at  97 — 99°,  and  has  the  sp.  gr.  0*8417  at  0°/0°  and  0*8242  at  20°/0°. 
[With  Nicolai  A.  Menschutkin. — The  constant  of  esterification 
of  this  alcohol  at  100°  by  acetic  anhydride  in  presence  of  15  volumes 
of  benzene  is  0*00025,  the  corresponding  values  for  allyland  a-methyl- 
allyl  alcohols,  methylallylcarbinol,  and  trimethylcarbinol  being  0*02871 
0*02673,  0*00643,  and  0*00091  respectively.]  These  numbers  show 
that  the  alcohol  from  isoprene  is  tertiary,  as  also  is  the  bromide  from 
which  it  is  prepared ;  and  the  open-chain  formula  for  isoprene  is  the 
only  one  which  can  give  rise  to  a  tertiary  bromide  identical  with  that 
obtained  from  as-dimethylallene. 

The  statement  of  Ipatieff  (Abstr.,  1899,  i,  657)  that  a  primary 
bromide  is  obtained  by  the  addition  of  hydrogen  bromide  to  diethyl- 
allene  is  regarded  by  the  author  as  erroneous.  T.  H.  P. 


Civet,  Jasmine,  and  Oil  of  Roses.  By  Heinrich  Walbaum 
(Ber.y  1900,  33,  1903 — 1905). — Commercial  civet,  prepared  from  the 
African  civet-cat,  Viverra  civetta,  has  a  strongly  fsecal  odour,  and 
contains  0*1  per  cent,  of  scatole,  but  no  indole.  As  oil  of  jasmine, 
obtained  from  the  pomade  prepared  by  means  of  civet,  contains 
indole  (Hesse,  Abstr.,  1899,  i,  48),  although  the  oil  extracted  from  the 
fresh  jasmine  blossoms  does  not  contain  this  (Hesse,  this  vol.,  i,  454), 
it  appears  that  the  indole  is  developed  in  the  blossoms  after  being 
plucked  and  during  their  treatment  with  the  civet.  Similarly,  rose 
blossoms  on  keeping  appear  to  elaborate  phenylethyl  alcohol,  since 
the  latter  is  present  in  marked  quantity  in  the  oil  obtained  from 


510 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


dried  rose  leaves,  although  it  is  entirely  absent  from  oil  of  roses  pre¬ 
pared  from  fresh  blossoms.  W.  A.  D. 

Essential  Oil  of  Jasmine.  By  Paul  Jeancard  and  Satie  (Bull. 
Soc .  Chim 1900,  [iii],  23,  555 — 556). — The  discrepancies  between 
the  results  obtained  by  Yerley  (Abstr.,  1899,  i,  376)  and  by  Hesse 
and  Muller  (Abstr.,  1899,  i,  377,  441)  in  the  examination  of 
essential  oil  of  jasmine  are  attributed  to  the  fact  that  the  oil  was 
extracted  from  jasmine  pomade,  in  the  preparation  of  which  rose¬ 
water,  oil  of  orange  flowers,  benzoin,  and  alum  are  sometimes  used. 
The  following  results  were  obtained  from  samples  of  oil  of  jasmine 
prepared  (1  and  2)  from  pomade  without  extraneous  additions  ;  (3)  by 
direct  distillation  from  the  flowers  ;  (4)  by  distillation  of  flowers  from 
which  a  portion  of  the  odoriferous  substances  had  been  previously 
extracted  by  the  usual  process  (enfleurage  ct  froid). 


1. 

2. 

3. 

4. 

Sp.  gr.  at  17-5° . 

Potatory  power  per 

0*9099 

0*9201 

0-9246 

0*8900 

100  mm . 

+  2°30' 

+  2°40' 

+ 1°40' 

+  3°50' 

Saponification  number 
Esters  as  linalyl 

103*6 

126-0 

155 

77 

acetate,  per  cent.  ... 
Esters  as  benzyl 

36*26 

44-10 

54-39 

26*95 

acetate,  per  cent.  ... 

27-70 

33*75 

41-65 

20-62 
K  L. 

Empyreaumatic  Oil  of  Juniper.  By  Cathelineau  and  Jean 
Hausser  (Bull.  Soc.  Chim.,  1900,  [iii],  23,  557 — 559.  Compare 
Abstr.,  1899,  i,  536,  711). — The  dark  brown  resin,  soluble  in  caustic 
soda,  of  which  19  grams  were  obtained,  as  previously  described  (Abstr., 
1899,  i,  536),  from  400  c.c.  of  empyreaumatic  oil  of  juniper,  is  separated 
by  treatment  with  ether  into  a  semi-liquid  portion,  of  agreeable  odour, 
which  could  not  be  identified,  and  an  insoluble  substance  having  the 
composition  C12Hu03,  or  some  multiple  of  this.  The  latter,  which  has 
the  properties  of  a  feeble  acid,  is  precipitated  by  acids  from  its  solution 
in  alkalis  in  the  form  of  brown,  amorphous  flocks,  but  when  the  liquid 
is  shaken  with  ether  and  warmed,  these  are  converted  into  microscopic 
crystals.  The  acid  is  insoluble  in  water  or  ether,  but  more  or  less 
soluble  in  alcohol,  chloroform,  or  concentrated  acetic  acid. 

N.  L. 

Essential  Oil  of  Lavender  and  the  Causes  of  the  Variation 
in  the  amount  of  Esters  contained  in  it.  By  Paul  Jeancard 
and  Satie  (Bull.  Soc.  Chim.,  1900,  [iii],  23,  549 — 554). — A  number  of 
samples  of  oil  of  lavender  from  various  sources  were  examined  in  order 
to  ascertain  the  conditions  influencing  the  proportion  of  esters,  by 
which  the  commercial  value  of  the  oil  is  determined.  The  altitude  of 
the  place  of  growth  appears  not  to  affect  the  chemical  composition  and 
physical  properties  of  the  oil,  although  it  may  possibly  have  some 
influence  on  the  delicacy  of  the  perfume.  The  oil  obtained  from  the 
flowers  is  incomparably  superior  in  odour  to  that  from  the  leaves  and 
stalks,  but  no  great  differences  in  the  chemical  and  physical  characters 
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of  the  two  are  found.  The  conduct  of  the  distillation  is  the  most 
important  factor  in  the  production  of  an  oil  rich  in  esters.  This 
operation  should  be  carried  out  as  quickly  as  possible,  in  order  to  avoid 
loss  by  partial  hydrolysis,  whilst  at  the  same  time  it  should  be  pushed 
to  its  utmost  limit,  since  the  proportion  of  esters  in  the  various 
fractions  increases  continuously  as  the  distillation  progresses.  The 
water  used  should  contain  but  little  dissolved  solids.  N.  L. 

Essential  Oils  of  Neroli  and  Petit  Grain.  By  Paul  Jeancard 
and  Satie  (Bull.  Soc.  Chim.,  1900,  [iii],  23, “605 — 608). — Charabotand 
Fillet's  (Abstr.,  1899,  i,  620)  analyses,  indicating  the  presence  in  oil 
of  neroli  of  10 — 20  per  cent.,  and  in  oil  of  petit  grain  of  50 — 70  per 
cent.,  of  esters  calculated  as  linalyl  acetate,  are  confirmed  by  the 
examination  of  a  number  of  oils  distilled  in  May,  1899.  The  yield  of 
oil  of  neroli  increased  towards  the  end  of  the  month,  the  weather  being 
fine,  but  was  diminished  in  wet  weather  ;  this  variation  is  the  reverse  of 
that  observed  with  oil  of  rose,  larger  yields  of  which  are  obtained  in 
wet  weather.  The  proportion  of  esters  appears  to  be  independent 
of  the  origin  of  the  flowers.  Some  experiments  are  described 
which  show  that  5 — 6  per  cent,  of  the  esters  contained  in  oil  of 
neroli  are  hydrolysed  when  the  oil  is  prepared  by  distillation. 

N.  L. 

Preparation  of  Gentiopicrin,  the  Glucoside  of  Fresh  Gentian 
Root.  By  Emile  Bourquelot  and  Henri  H^rissey  ( Compt .  rend., 
1900,  131,  113—115). — The  fresh  gentian  root  is  cut  into  small 
pieces  and  quickly  dropped  into  boiling  alcohol  in  order  to  destroy  the 
oxidising  and  hydrolytic  ferments  which  would  otherwise  lead  to  loss 
of  the  glucoside.  The  liquid  is  boiled  for  30  mins,  in  a  reflux 
apparatus,  cooled,  filtered,  the  alcohol  removed  by  evaporation,  and  the 
residual  liquid  mixed  with  chalk,  again  filtered,  evaporated  to  a  syrup, 
and  left  to  crystallise  for  a  fortnight.  The  mass  of  needles  thus 
obtained  is  recrystallised  from  a  mixture  of  equal  volumes  of 
chloroform  and  95  per  cent,  alcohol.  The  rotatory  power  of 
gentiopicrin  in  2  per  cent,  aqueous  solution  was  found  to  be 
[a]D  —  196°.  N.  L. 

Glucosid.es  Containing  Thiocarbimides.  By  H.  Ter  Meulen 
( Rec .  Trav.  Chim.,  1900,  19,  37 — 45). — By  distilling  large  quantities 
of  Tropceolum  majus  in  steam,  Hofmann  obtained  benzyl  cyanide 
(Abstr.,  1874,  792).  Gadamer  (Abstr.,  1899,  i,  930,  and  this  vol.,  i,  49), 
working  on  a  large  scale,  noticed  the  production  of  both  benzyl  cyanide 
and  benzyl  thiocarbimide,  whilst  smaller  quantities  of  the  plant  yielded 
only  the  latter  compound. 

The  author  is  of  opinion  that  the  cyanide  is  not  present  in  the 
glucoside,  but  that  it  is  produced  by  the  prolonged  action  of  boiling 
water  on  the  thiocarbimide.  The  thiocarbimides  have  a  characteristic 
toxic  action  on  Saccharomyces  mycoderma ,  whereas  this  organism  is 
not  affected  by  benzyl  cyanide,  cyanates,  or  organic  sulphides.  This 
reaction  may  be  employed  in  detecting  a  thiocarbimide,  and  also  in 
estimating  the  amount  of  this  substance  present  in  a  solution.  On 
adding  to  a  culture  of  S.  mycoderma  in  beer  a  solution  of  benzyl- 
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thiocarbimide  which  has  been  previously  heated  at  100°  for  4  hours,  it 
is  found  that  the  diminution  of  physiological  activity  corresponds  with 
the  decomposition  of  90  per  cent,  of  the  thiocarbimide.  The  glucoside 
of  T.  majus  has  no  physiological  activity,  the  toxic  action  being  only 
manifested  after  its  hydrolysis  either  by  the  enzyme  of  the  plant  or 
by  myrosin.  Diastase  and  emulsin  do  not  decompose  this  glucoside. 

The  leaves  of  Cochlearia  officinalis  and  Cardamine  pratensis ,  the 
roots  of  Reseda  odorata ,  Cochlearia  armoracia ,  and  Isates  tinctoria , 
and  the  seeds  of  the  black  and  white  radish  and  several  varieties  of 
Brassica  contain  thiocarbimides  in  the  form  of  glucosides,  accom¬ 
panied  by  enzymes  apparently  identical  with  myrosin.  G.  T.  M. 

Aloins.  By  Eugene  Linger  ( Compt .  rend.,  1900,  131,  55 — 58). — 
After  seven  crystallisations  from  methyl  alcohol,  barbaloin  no  longer 
gives  Klunge’s  reaction  with  copper  sulphate  and  sodium  chloride, 
although  the  development  of  a  red  coloration  was  formerly  considered 
to  be  a  distinctive  test  for  this  aloin.  On  the  other  hand,  wobarbaloin 
readily  develops  a  violet-red  coloration,  and  the  reaction  may  be 
employed  in  removing  the  last  traces  of  this  substance  from  barbaloin. 

A  hot  aqueous  solution  of  barbaloin  containing  a  small  amount  of 
isobarbaloin  is  treated  with  excess  of  copper  sulphate  and  sodium 
chloride  until  the  crystals  which  separate  on  cooling  no  longer  give 
the  colour  reaction  ;  the  product  consisting  of  pure  barbaloin  is  then 
recrystallised  from  methyl  alcohol. 

The  triacetyl  derivative  of  pure  trichlorobarbaloin  melts  at  164’8°, 
whereas  specimens  contaminated  with  the  corresponding  derivative  of 
tsobarbaloin  melt  at  152 — 153°. 

Tribromobarbaloin ,  C16H13Br307,3H20,  formed  by  the  action  of 
bromine  water  on  pure  barbaloin,  crystallises  from  dilute  alcohol  in 
yellow  needles;  it  differs  in  appearance,  solubility,  and  water  of 
crystallisation  from  the  ordinary  so-called  “  tribromobarbaloin/ ’  which 
in  reality  is  tribromoisobarbaloin. 

The  least  soluble  constituent  of  the  aloins  from  Cape  aloes  is 
identical  in  every  respect  with  pure  barbaloin.  G.  T.  M. 

Nature  of  Klunge’s  Aloin  Reaction  and  the  Oxidising 
Action  of  Cupric  Salts  in  Presence  of  Cyanogen  Compounds. 
By  Eduard  Schaer  {Arch,  Pharm.,  1900,  238,  279 — 298). — The 
violet-red  coloration  exhibited  by  solutions  of  aloes  in  presence  of 
copper  sulphate  and  hydrocyanic  acid  is  also  developed  by  other  cupric 
salts,  including  the  oxide,  and  by  the  thiocyanates,  ferrocyanides, 
alkyl  cyanides,  natural  and  synthetical  alkylthiocarbimides,  and  haloid 
salts ;  the  colour-tone  is  purest  when  a  very  dilute  solution  of  the 
copper  salt  is  used.  On  only  one  occasion  did  the  ‘  aloin -red  ’  separate 
in  a  solid  form  as  an  amorphous,  carmine-red  precipitate  ;  it  is  only 
very  slightly  soluble  in  water  and  in  most  organic  solvents,  but  dis¬ 
solves  in  alcohol,  aqueous  ammonia,  and  quite  readily  in  a  strong 
solution  of  chloral  hydrate ;  in  the  pure  state,  it  is  fairly  stable, 
although  the  crude  solution  very  rapidly  decomposes. 

‘  Aloin-red  5  appears  to  be  produced  as  one  stage  in  the  spontaneous 
oxidation  of  aloin  solutions  in  air  at  the  ordinary  temperature  or  on 
a  water-bath,  but  the  colour  is  not  developed  by  air  that  has  been 
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ozonised  with  moist  phosphorus,  or  in  presence  of  bitter  almond  oil ; 
metallic  and  colloidal  mercury  and  colloidal  platinum  cause  a  rapid 
development  of  the  red  coloration,  and  iodine,  unlike  chlorine  and 
bromine,  has  a  similar  action  ;  nitrous  acid,  permanganate,  ferrocyanide, 
and  nitroprusside  give  4  aloin-red,’  but  chromic  acid  and  hypochlorites 
are  indifferent ;  silver  nitrate  acts  gradually,  but  mercuric  nitrate  not 
at  all  ;  the  higher  oxides  of  manganese,  nickel,  and  cobalt  give  the 
red  coloration. 

*  Aloin-red  *  is  reduced  by  a  large  number  of  agents,  including 
some  peroxides.  When  its  solutions  are  kept,  a  sediment  gradually 
deposits  which,  when  crystallised  from  toluene,  is  obtained  in  minute, 
orange-yellow  needles,  and  shows  the  reactions  of  alochrysine. 

T.  M.  L. 

Colouring  Matter  of  Annatto.  By  Karl  G.  Zwick  (Arch. 
Pharm .,  1900,  238,  58 — 80.  Compare  Etti,  Abstr.,  1878,  739). — No 
colouring  matter  (“  orellin  ”)  is  to  be  found  in  annatto.  The  bixin 
could  not  be  obtained  crystalline  by  Etti’s  method;  a  surer  means 
(Abstr.,  1897,  i,  630)  is  repeated  extraction,  alternately  with  chloro¬ 
form  and  light  petroleum,  in  the  former  of  which  it  is  soluble,  whilst 
insoluble  in  the  latter.  It  melts  at  189°  to  a  reddish  liquid.  Its 
formula,  C28H3405,  can  perhaps  be  resolved  into  OMe*C27H29(IO)2(OH)2, 
for  it  contains  one  methoxyl  group,  and  yields  a  diphenylhydrazone  and 
a  dipotassium  salt ;  it  could  not,  however,  be  made  to  form  an  acetate 
or  benzoate.  No  conclusive  result  could  be  obtained  by  reduction 
with  sodium  in  moist  ether,  or  by  distillation  with  zinc  dust  in  « 
current  of  hydrogen  gas,  or  by  zinc  and  acetic  acid ;  by  oxidation  wit 
potassium  permanganate,  or  potassium  dichromate  and  acetic  acid,  ov 
nitric  acid  (in  which  case  a  nitro-compound  appears  to  be  formed,  and 
not  oxalic  acid) ;  by  fusion  with  potassium  hydroxide  or  by  distillation 
with  lime.  On  the  other  hand,  palmitic  acid  was  obtained  by  distilling 
either  bixin  or  annatto  itself  with  superheated  steam.  0.  F.  B. 

Alkaloids  Present  in  the  Seeds  of  Anagyris  Fcetida.  By 
Ernst  Schmidt  (Arch.  Pharm.,  1900,  238, 184 — 191). — An  introductory 
survey  of  the  facts  recorded  in  the  two  following  abstracts.  A  report 
by  Hans  Meyer  as  to  the  physiological  activity  of  anagyrine  hydro - 
bromide  is  appended  showing  that  the  latter  is  very  different  in  its 
action  from  cytisine,  for  whilst  cytisine,  like  strychnine,  produces  con¬ 
vulsions,  anagyrine  has  little  more  effect  on  a  dog  than  to  enhance 
reflex  excitability.  W.  A,  D. 

Anagyrine.  By  F.  M.  Litterscheid  (Arch.  Pharm.,  1900,  238, 
191 — 227.  Compare  Klostermann,  Abstr.,  1899,  i,  959,  and  following 
abstract). — Anagyrine,  prepared  by  Partheil  and  Spasski’s  method 
(Apoth.  Zeit.,  1895,  10,  903)  from  the  seeds  of  Anagyris  fcetida ,  is 
always  contaminated  by  more  or  less  cytisine;  the  pure  alkaloid  is 
best  obtained  by  adding  an  excess  of  phenylthiocarbimide  to  an 
alcoholic  solution  of  the  crude  substance,  and,  after  three  days,  collect¬ 
ing  the  precipitate  of  the  insoluble  cytisine  phenylthiocarbamide 
thus  formed  (this  vol.,  i,  516).  The  filtrate,  on  evaporation  to  a 
syrupy  consistence,  yields  on  extracting  with  dilute  hydrochloric  acid 
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a  solution  from  which  pure  anagyrine  can  be  obtained  by  adding  alkali 
and  extracting  the  liberated  base  with  chloroform.  A  careful  ex¬ 
amination  of  the  seeds  of  Anagyris  fcetida  shows  that  they  contain  no 
other  alkaloid  beside  cytisine  and  anagyrine,  the  ratio  in  which  these 
substances  occurs  varying  from  3:1  to  3  :  2. 

The  early  part  of  the  paper  confirms  most  of  the  statements  made 
by  Klostermann  (loc.  cit.)  with  regard  to  anagyrine ;  the  following 
facts  are,  however,  new.  Anagyrine  mercurichloride  crystallises  from 
water  containing  hydrochloric  acid  and  mercuric  chloride  in  three 
forms:  (1),  with  ^ET20;  aggregates  of  large,  transparent,  colourless 
prisms,  melting  at  225 — 226° ;  (2),  sheaves  of  anhydrous,  slender, 
white  needles,  melting  indefinitely  at  213 — 214°;  (3),  white,  nodular 
crystals  melting  at  231°  (compare  Klostermann).  Anagyrine  hydriodide , 
C15H220N2,HI,H20,  crystallises  from  alcohol  in  stellar  aggregates  of 
yellow  needles,  and  does  not  melt  at  250° ;  of  the  periodides ,  (1), 
c15h22on2,hi,i,  forms  beautiful,  lustrous,  brownish-red  needles  ;  (2), 
c1sh22on2jhi,i2,  forms  steel-grey,  lustrous  needles  or  plates,  and  is 
unstable,  evolving  iodine. 

Anagyrine  methochloride  aurichloride ,  C15H22ON2,MeCl,AuCl3,  pre¬ 
pared  by  adding  auric  chloride  to  the  solution  obtained  on  decomposing 
anagyrine  methiodide  with  silver  chloride,  melts  at  198 — 199°;  the 
platinichloride ,  C15H220N2,MeHPtCl6,H20,  forms  small,  yellowish-red 
needles.  Anagyrine  ethiodide>  C15H220N2,EtI,H20,  forms  brittle, 
yellow  needles ;  the  salt,  C15H220N2,Et01,AuCl3,  is  amorphous. 

Boiling  acetic  anhydride  in  presence  of  anhydrous  sodium  acetate 
is  without  action  on  either  anagyrine  or  cytisine,  showing  that  in 
neither  alkaloid  is  a  hydroxyl  group  present. 

Anagyrine  on  treatment  with  cold  10  per  cent,  aqueous  barium 
permanganate  yields  an  oxide ,  C15H20O2N2,  by  loss  of  1  mol.  of  hydro¬ 
gen  and  the  addition  of  1  atom  of  oxygen ;  it  crystallises  from  chloro¬ 
form,  on  adding  light  petroleum,  in  large,  silky  needles,  or  stellar 
aggregates  of  smaller  needles,  melts  at  195°,  and  is  lsevorotatory  both 
in  aqueous  and  in  hydrochloric  acid  solution.  It  reddens  blue  litmus 
although,  as  a  base,  it  yields  an  aurichloride ,  C15H20O2N2,HAuC14, 
which  crystallises  from  alcohol  in  dark  golden-yellow,  transparent, 
rhombic  prisms,  and  melts  at  225° ;  the  platinichloride , 
Ci5H2o02N2,H2PtCl6,2H20,  crystallises  from  water  in  stellar  aggregates 
of  needles  and  melts  and  decomposes  at  240° ;  the  mercurichloride , 
Ci5H20O2N2,HCl,IIgC]2,  forms  monoclinic  (1),  lustrous,  colourless  prisms, 
and  melts  at  226 — 227°. 

Acetic  anhydride  and  benzoic  anhydride  are  without  action  on 
anagyrine  oxide,  and  the  same  is  true  of  hydroxylamine ;  the  oxide 
thus  contains  neither  hydroxy  lie  nor  carbonylic  oxygen.  Since,  also, 
it  fails  to  interact  with  zinc  and  hydrochloric  acid,  or  with  sulphurous 
acid,  it  does  not  appear  to  contain  its  added  oxygen  combined  with 
quinque valent  nitrogen  as  in  the  oxides  of  tertiary  aromatic  bases 
(Merlin,  Abstr.,  1893,  i,  113;  Wernick  and  Wolffenstein,  Abstr., 
1898,  i,  536).*  It  is  a  tertiary  base  since  it  is  not  aoted  on  by  nitrous 
acid,  but  further  research  will  be  necessary  to  establish  its  nature. 

*  Compare  also  Bamberger  and  Tschirner,  Abstr.,  1899,  i,  347,  682. — W.  A.  D. 
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Since  a  comparison  of  anagyrine  and  cytisine  appears  to  indicate 
that  the  former  is  a  butylcytisine,  the  action  on  cytisine  of  n-,  iso-, 
sec-,  and  tertf-butyl  iodides,  both  alone  and  in  presence  of  the  corre¬ 
sponding  alcohol,  at  temperatures  of  100°  and  150°,  was  studied,  but 
in  nearly  all  cases  no  action  occurred  ;  isobutyl  bromide  and  tert- butyl 
chloride  also  gave  negative  results.  On  heating  isobutyl  iodide  and 
cytisine,  however,  with  alcoholic  potassium  hydroxide  for  3  hours 
at  100°,  iso  butylcytisine  appears  to  be  formed  in  small  quantity ;  it 
was  isolated  as  the  platinichloride ,  C4H9  •C11H180N2,H2PtCl6,l|H20, 
in  the  form  of  dark  red,  transparent  needles,  darkening  at  230°,  and 
decomposing  at  about  250°.  A  sec  butylcytisine  platinichloride  crystal¬ 
lising  with  3H20  in  reddish-yellow  crystals,  and  with  1^H20  in 
four-sided  plates,  was  also  obtained ;  but  in  this  case,  as  with  the 
isobutyl  compound,  insufficient  salt  was  isolated  to  enable  a  definite 
comparison  with  anagyrine  platinichloride  to  be  made. 

The  action  of  sec-butyl  iodide  on  methylcytisine  under  different 
conditions  was  also  studied,  but  in  every  case  a  negative  result  was 
obtained.  W.  A.  D. 

Anagyrine.  By  Max  Klostermann  (Arch.  Pharm .,  1900,  238, 
227 — 230). — The  facts  dealt  with  in  this  paper  have  already  appeared 
(Abstr.,  1899,  i,  959).  W.  A.  D. 

Arginine.  By  Ernst  Schulze  (Zeit.  physiol.  Ghem .,  1900,  29, 
329 — 333). — Gulewitsch  is  of  opinion  that  the  arginine  he  has  pre¬ 
pared  from  animal  sources  is  different  from  4  vegetable  arginine/  The 
present  paper  shows  that  this  is  not  the  case ;  the  differences  noted 
are  all  explicable  on  other  grounds.  W.  D.  H. 

Alkylthiosulphonates  of  Organic  Bases.  By  Julius  Troeger 
and  Otto  Linde  (Arch.  Pharm.,  1900,  238,  4 — 8). — When  a  potassium 
alkylthiosulphonate  is  mixed  with  the  hydrochloride  of  an  alkaloid  in 
aqueous  solution,  the  alkylthiosulphonate  of  the  alkaloid  is  pre¬ 
cipitated  ;  it  may  be  recrystallised  from  water  if  necessary.  In  this 
way,  the  following  salts  were  prepared  :  Berbevine  p-toluenethio - 
sulphonate ,  C6H4Me*  SO2*SH,C20IIl7O4N,II2O  ;  /3-naphthalenethiosul - 
phonate ,  C10H7*SO2,SH,C20Hl7O4N ;  the  benzene-  and  a-naphthalene- 
thiosulphonates  were  prepared,  but  not  analysed;  all  these  are 
yellow  in  colour.  Morphine  \>-loluenethiosulphonale , 

C6H4Me-S02*SH,C17H1903N, 

and  the  benzene-  and  /3-naphthalene-thiosulphonates  were  prepared ; 
the  two  last  were  not  analysed.  Strychnine  p-toluenethiosulphonate , 
C6H4Me-S02-SH,C21H2202N2. 

The  precipitation  of  berberine  by  potassium  /5-naphthalenethio- 
sulphonate  is  complete,  and  may  be  utilised  for  the  estimation  of  the 
alkaloid.  A  dilute  aqueous  solution  of  the  thiosulphonate  is  pre¬ 
pared  and  standardised  by  titration  with  Nj  100  iodine  with  starch  as 
indicator  ;  the  berberine  is  precipitated  with  an  excess  of  this  solution, 
and  the  excess  estimated  by  titrating  the  filtered  solution  with  the 
iodine.  21  -  2O10H7-SO2^SK  =  2C20H17O4N.  C.  F.  B. 
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Action  of  Phenylthiocarbimide  on  Cytisine,  Carpaine,  and 
Conhydrine.  By.  F.  M.  Litterscheid  {Arch.  Fharm .,  1900,  238, 

230 —  240). —  Cytisine,  as  a  secondary  base,  interacts  quantitatively 
with  phenylthiocarbimide  in  alcoholic  solution  at  the  ordinary  tem¬ 
perature,  to  yield  the  phenylthiocarbamide ,  NHPh#CS#NICnH13ON, 
which  crystallises  from  concentrated  alcohol  in  colourless  prisms  or 
opaque,  white  needles,  and  melts  at  254°  ;  it  is  basic  in  character  and 
yields  an  aurichloride ,  a  platinichloride ,  and  a  mercurichloride^  but 
these  could  not  be  obtained  pure.  It  is  only  partially  resolved  into 
phenylthiocarbimide  and  cytisine  by  hydrochloric  acid  (either  25  per 
cent,  or  fuming,  at  the  ordinary  temperature  or  at  100°),  dilute  sulphuric 
acid,  or  aniline  ;  in  each  case,  the  cytisine  isolated  was  the  ordinary 
bevo-variety,  no  racemisation  having  occurred.  Attempts  to  convert 
the  phenylthiocarbamide  into  the  corresponding  cytisine  phenylcarb- 
amide  by  means  of  yellow  mercuric  oxide  gave  only  a  trace  of  a 
colourless  compound,  crystallising  from  ethyl  acetate  in  plates  and 
melting  at  146 — 147°  ;  not  enough  was  obtained  for  analysis. 

Carpaine  phenylthiocarbamide ,  NHPh*CS*N!C14H2402,  crystallises 
from  absolute  alcohol  in  sheaves  of  needles,  melts  at  107°,  and  is  much 
more  easily  decomposed  than  the  analogous  cytisine  derivative  \  thus 
auric  chloride  in  the  cold  regenerates  carpaine. 

With  conhydrine,  owing  to  the  small  amount  of  material  at  the 
author's  disposal,  no  definite  result  was  obtained.  W.  A.  D. 

Oarnosine,  a  New  Base  present  in  Meat  Extract.  By 
Wladimir  von  Gulewitsch  and  S.  Amiradzibi  (Ber.t  1900,  33, 
1902 — 1903). — The  isolation  of  a  new  base,  carnosine ,  C9H1403N4, 
from  Liebig’s  extract  of  beef,  is  described ;  it  is  very  soluble 
in  water,  has  a  strongly  alkaline  reaction  in  solution,  forms 
microscopic  needles,  and  melts  and  decomposes  at  239°.  The 
nitrate ,  G9H1506N5,  crystallises  from  water  on  adding  alcohol  in 
beautiful,  stellar  aggregates  of  soft  needles,  melts  and  decomposes  at 
211°,  and  has  [a]D  +  22*3°  at  20°.  The  copper  derivative,  C9H44N404Cu, 
obtained  by  boiling  the  base  with  copper  carbonate,  crystallises  from 
water  in  microscopic,  six-sided,  hexagonal  plates,  and  decomposes 
without  melting  at  220°.  The  silver  derivative  of  carnosine  and  the 
acid  double  salt  obtained  with  silver  nitrate  closely  resemble  the 
corresponding  derivatives  of  arginine.  W.  A,  D. 

Morphine.  By  Alfred  Partheil  and  A.  Gronover  {Arch.  Fharm. , 
1900,  238,  161 — 163). — The  statement  of  Hesse  (Abstr.,  1884, 
613)  and  of  Knorr  (Abstr.,  1889,  417),  that  methylmorphimethine 
methohydroxide  yields  trimethylamine  on  heating  at  170 — 180°  is 
confirmed  \  the  base  isolated  was  characterised  by  its  platinichloride, 
which  melts  and  decomposes  somewhat  indefinitely  at  220°  (Knorr, 
loc .  c it.,  gives  240 — 245°),  and  by  its  aurichloride,  which  melts  at 

231 —  231*5°  (Knorr  gives  253°;  Zay,  Abstr.,  1884,  286,  gives  220°). 

From  Vongerichten  and  Schroetter’s  results  (Abstr.,  1882,  1112), 
it  would  be  expected  that  dimethylpropylamine  would  be  the  decom¬ 
position  product  of  methylmorphimethine  methohydroxide  rather 
than  trimethylamine.  W.  A.  D. 
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Derivatives  of  Strychnine.  By  P.  J.  Trowbridge  (Arch. 
Phcirm .,  1900,  238,  241 — 253). — Strychnine  bromoethyl  bromide, 
C21H2202N-NBr-C2H4Br  (Men<$tri£s,  J.  pr.  Chem .,  1862,  85,  230), 
can  be  readily  converted  into  the  chloride  by  shaking  with  freshly 
precipitated  silver  chloride;  the  aurichloride,  C21H2202N2(C2H4Br)AuCl4, 
forms  a  yellow  precipitate,  the  mercurichloride  a  white,  crys¬ 
talline  precipitate.  Strychnine  vinyl  hydroxide  forms  a  yellow 
aurichloride ,  C21H22O2N2(02H3)AuC14,  and  a  white,  crystalline  mer¬ 
curichloride  ;  the  * nitrate ,  C21H2202N2(C2H3)N03,  forms  yellowish- 
white,  silky  needles,  dissolves  slightly  in  cold,  but  readily  in  hot 
water,  begins  to  darken  at  250°,  and  blackens  without  melting  at 
280°.  By  the  action  of  chlorine  water  on  strychnine  vinyl  chloride, 
the  additive  compound,  C21H2202K2(C2H3C12)C1,  is  produced,  but  when 
chlorine  gas  is  used  substitution  also  takes  place.  By  the  action  of 
moist  silver  oxide  on  the  base  a  certain  amount  of  strychnine  is  re¬ 
generated,  but  vinylstrychnine  is  not  produced. 

Propylene  bromide  does  not  combine  with  strychnine  even  at  150°, 
but  merely  gives  a  hydrobromide.  Trimethylene  bromide,  however, 
reacts  at  the  atmospheric  temperature  and  gives  an  additive  compound, 
2C21H2202N2,C3H6Br2,  which  crystallises  from  dilute  alcohol  in  white 
needles  containing  4H20,  and  melts  at  297°.  The  chloride, 
2C21H2202N2,C3H6C12,  prepared  by  the  action  of  silver  chloride  on 
the  bromide,  forms  white  needles  readily  soluble  in  water  ;  the 
platinichloride  is  reddish-yellow  and  the  aurichloride  lemon-yellow ; 
the  chromate  is  a  yellow,  crystalline  precipitate ;  the  nitrate , 
2C21H2202N2,C3H6(N03)2,  forms  colourless,  transparent  needles,  and 
the  sulphate ,  2021H2202N2,C3H6S04,  white  flakes.  The  additive 
compound  of  strychnine  and  trimethylene  bromide,  unlike  that  formed 
from  strychnine  and  ethylene  bromide,  is  thus  the  dibromide  of  a 
diacid  base  and  is  regarded  as  having  the  structure, 

CH2(CH2*lSTBr:C2lH2202N)2.  T.  M.  L. 

Action  of  Sulphur  Dioxide  and  Hydrogen  Sulphide  on 
Pyridine.  By  Gustave  Andrj&  ( Compt .  rend.,  1900, 130, 1714 — 1716. 
Compare  Abstr.,  1898,  ii,  501). — The  compound ,  C5NH5,S02,  produced 
by  the  direct  union  of  dry  sulphur  dioxide  and  pyridine,  forms  yellow, 
deliquescent  lamellae  which  readily  undergo  decomposition.  When 
zinc  is  placed  in  contact  with  pyridine  saturated  with  sulphur  dioxide, 
the  metal  becomes  gradually  covered  with  a  white  deposit  which  dis¬ 
solves  in  hydrochloric  acid  with  liberation  of  sulphur  dioxide  and 
sulphur;  the  filtrate  from  a  suspension  of  this  white  substance  in  a 
saturated  solution  of  hydrogen  sulphide,  when  evaporated  in  a 
vacuum,  deposits  a  crystalline  substance  having  a  composition  corre¬ 
sponding  with  that  of  a  pyridine  trithionate,  (C5NH5)2,H2S306. 

Pyridine  tetrathionate,  (C5NH5)2,H2S406,  prepared  by  saturating 
pyridine  successively  with  sulphur  dioxide  and  hydrogen  sulphide, 
treating  the  product  with  alcohol,  and  allowing  the  filtered  extract  to 
crystallise,  separates  in  colourless,  deliquescent  lamellae  which  dissolve 
in  water  or  alcohol ;  at  135°,  it  melts  to  a  clear  liquid  which  rapidly 
turns  yellow  and  evolves  sulphur  dioxide.  The  solution  obtained  by 
decomposing  the  tetrathionate  with  well  cooled  dilute  potassium 
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hydroxide  solution  deposits  only  potassium  trithionate  and  traces  of 
sulphur. 

Pyridine  trithionate ,  (C5NH5)2,H2S306,  obtained  in  transparent 
crystals  when  sulphur  dioxide  and  hydrogen  sulphide  are  passed  into 
a  mixture  of  pyridine  with  its  own  weight  of  water,  dissolves  in  water  or 
alcohol  and  decomposes  at  105°,  giving  off  sulphur  dioxide.  G.  T.  M. 

Chrysean.  By  Gustaf  Hellsing  (Ber.,  1900,  33,  1774 — 1781. 
Compare  Abstr.,  1899,  i,  563). — When  heated,  chrysean  darkens  at 
200°  and  melts  and  decomposes  at  204° ;  it  is  decomposed  also  when 
boiled  with  dilute  acids  or  alkalis,  and  is  oxidised  by  nitric  acid  to 
sulphuric  and  oxalic  acids.  With  potassium  permanganate,  oxalic 
acid  and  sulphur  are  obtained,  whilst  with  potassium  ferricyanide  or 
ferric  chloride  amorphous  products  are  formed,  and  the  same  holds 
true  with  chlorine,  bromine,  or  iodine.  The  copper  derivative  of 
chrysean,  Cu(C4H4N3S2)2,  forms  microscopic,  olive-brown  prisms,  and 
crystallises  from  water,  with  4H20,  in  slender,  bright  brown  needles  ; 
the  mercurichloride ,  C4H5N3S2,HgCl2,  forms  lustrous,  yellowish-brown 
needles,  and  the  picrate  is  similar  ;  the  acetyl  derivative, 

NAc[CH(CN)-SH]2, 

crystallises  from  alcohol,  in  which  it  is  easily  soluble,  in  small,  four¬ 
sided,  lustrous,  golden  plates,  begins  to  decompose  at  214°  and  melts 
at  237°. 

Chrysean  condenses  with  aldehydes  to  form  substances  of  the  type, 

NH<'OH(ONj's'>CHR’  derived  from  the  nucleus,  NH<qR^|>CH2, 

to  which  the  name  dihydrodithiazine  is  assigned  ;  aromatic  ketones, 
however,  are  without  action  on  chrysean,  although  acetone  yields  a 
crystalline  derivative.  The  condensation  products  are  relatively 
unstable,  being  resolved  into  their  components  on  boiling  with  water, 
dilute  acids,  or  alkalis. 

4c-Bhenyl-2  :  6  -dicyanodihydrodithiazine , 

obtained  by  warming  benzaldehyde  (1  mol.)  with  chrysean  in  alcoholic 
solution,  crystallises  from  alcohol  in  golden  scales  and  melts  and 
decomposes  at  183 — 184°. 

k-p-isoBropylphenyl-2  :  ^-dicyanodihydrodithiazine ,  C14H15N3S2,  ob¬ 

tained  similarly  by  using  cumaldehyde,  crystallises  from  alcohol  in 
small,  slender,  yellow  needles  and  melts  and  decomposes  at 
118°.  Salicylaldehyde  yields  k-o-hydroxyphenyl-2  \  §-dicyanodihydrodi- 
thiazine ,  CjjHgONgSg,  which  crystallises  in  long,  lustrous,  golden 
needles  and  melts  and  decomposes  at  187°;  the  analogous  furfuryl 
derivative  forms  small,  four-sided,  brown  scales  and  melts  and  decom¬ 
poses  at  184°.  Chrysean  dissolved  in  acetic  anhydride  interacts 
vigorously  with  acetone  to  form  l-acetylA  :  ^-dimethyl-2  :  6-dicyanodi- 
hydrodithiazine ,  which  forms  brown  scales  and  melts  and  decomposes 
at  216°. 

The  silver  and  lead  derivatives  of  chrysean  are  unstable,  readily 
giving  rise  to  the  corresponding  metallic  sulphide  and  a  derivative  of 
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2 :  4 -Dicyanodihydroazthiotetride,  nh<ch(cn!>s’  obtained  by 

boiling  chrysean  suspended  in  water  with  silver  sulphate,  separates  in 
slender,  felted,  yellowish-white  needles  which  melt  at  103°,  and 
rapidly  become  red  owing  to  the  action  of  light ;  it  yields  a  white, 
crystalline  double  salt,  C4H3N3S,AgN03,  with  silver  nitrate,  a  bright 
yellow  mercurichloride,  and  an  acetyl  derivative,  27Ac[CH(CN)]2S, 
which  crystallises  from  alcohol  in  lustrous,  white  needles.  With 
hydroxylamine,  it  yields  the  aminoxime ,  CN,C2H3NS*C(lSrH2)!N,OH, 
which  crystallises  from  alcohol  in  bright  yellow  needles  and 
explodes  at  166°;  the  foregoing  acetyl  derivative  similarly  yields 
2-cyano-l-acetyldihydroazthiotetride-4:-aminoxime,  which  crystallises  in 
short,  bright  yellow,  rhombic  prisms,  and  melts  and  decomposes  at 

218°.  The  diacetyl  derivative,  CH(CN)<^^f>C II- C(NH Ac) :  N •  OH, 


prepared  from  2-cyanodihydroazthiotetride-4-aininoxime,  forms  slender, 
bright  yellow  needles  ;  it  melts  at  94°  and,  after  solidification,  at  165°, 
but  after  again  solidifying  it  melts  and  decomposes  at  237°.  The 

triacetyl  derivative,  CH(CN)<C^^f^>CH*C(ISrHAc)IN#OAc,  crystal¬ 
lises  in  transparent  rhombohedra,  melts  at  170°,  and  after  solidifying 
melts  and  decomposes  at  230°.  W.  A.  £>. 


Quinoline  Methiodide.  By  Wilhelm  Marckwald  and  Erwin 
Meyer  ( Ber .,  1900,  33,  1884). — Since  great  pressure  is  generated 
within  the  sealed  vessel  used  for  preparing  quinoline  methiodide  by 
La  Coste’s  method  (Abstr.,  1882,  980),  and  since  this  is  often  accom¬ 
panied  by  an  explosion,  the  methiodide  is  more  conveniently  obtained 
in  quantity  by  carrying  out  the  reaction  in  an  open  vessel  fitted  with 
a  reflux  apparatus.  The  substance  formerly  described  as  quinoline 
methiodide  (m.  p.  72°)  is  in  reality  the  hydrate ,  C10H10NT,H2O  ;  the 
anhydrous  substance  melts  at  133°  and  crystallises  unchanged  from 
absolute  alcohol,  but  from  dilute  alcohol  the  foregoing  hydrate  separ¬ 
ates.  W.  A.  D. 


2-Quinolylhydrazine  and  its  Derivatives.  By  Wilhelm  Marck¬ 
wald  and  Erwin  Meyer  (Ber.,  1900,  33,  1885 — 1895). — 2-Quinolyl¬ 
hydrazine,  C9NH6*NH#NTI2,  prepared  by  heating  2-chloroquinoline 
with  an  excess  of  hydrazine  hydrate  for  6  hours  at  140°,  separates 
from  water  or  benzene  in  large  crystals  and  melts  at  134 — 135°  ;  it  is 
a  monacid  base,  and  yields  easily  soluble  salts.  The  platinichloride, 
(C9H9N3)2,H2PtCl6,  and  the  picrate,  form  sparingly 

soluble  crystals  and  melt  and  decompose  at  170°  and  187°  respectively. 

Benzylidine-2-quinolylhydrazine,  C9NH6*NH*!NICIIPh,  forms  yellow 
crystals,  melts  at  151°,  and  yields  a  sparingly  soluble  platinichloride 
melting  at  185 — 186°,  a  dichromate  melting  and  decomposing  at  220°, 
and  a  picrate  melting  at  198°.  When  2-quinolylhydrazine  is  left  with 
ethyl  oxalate  dissolved  in  alcohol  for  several  hours  in  the  cold,  the 
hydrazide,  C9NH6*NH*NH‘C(>C02Et,  separates  in  yellow,  feathery 
crystals  melting  at  174 — 175°;  at  150°,  oxal-di-2-quinolylhy  dr  azide, 
C202(NH-NH,C9NH6)2,  is  obtained  as  a  white,  sparingly  soluble,  crys¬ 
talline  powder  melting  at  251°. 
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2 -Quinolylsemicarbazide,  C9NH6*NH*NH*CO*NH2,  obtained  by  di¬ 
gesting  2-quinolylhydrazine  hydrochloride  with  aqueous  potassium 
cyanate  at  100°,  forms  nodular  crystals  and  melts  at  202°  ;  th eplatini- 
chloride  and  picrcite  are  sparingly  soluble,  the  latter  melting  at  189°. 

The  phenylthiosemicarbazide ,  CgNH6*NH,NH,CS,NHPh,H20,  ob¬ 
tained  by  dissolving  phenylthiocarbimide  and  2  quinolylhydrazine  in 
95  per  cent,  alcohol,  forms  yellowish  crystals,  melts  at  106°,  subse¬ 
quently  resolidifies,  and  finally  melts  again  at  260°;  the  anhydrous 
phenylthiosemicarbazide,  prepared  by  carrying  out  the  same  conden¬ 
sation  in  dry  benzene,  forms  dark  yellow  crystals  which  melt 
initially  at  144°,  finally  at  260°,  and  absorb  moisture  from  the  air  to 
form  the  foregoing  hydrate;  the  picrccte  melts  at  168 — 169°.  The 
substance  melting  at  260°,  formed  on  heating  either  phenylthiosemi¬ 
carbazide  or  its  hydrate  above  the  melting  point,  appears  to  be  a 


ch:ch-c:n-n 

naphtriazolylmercaptan,  ^  ^ ^orme(^  by  the  loss  of 

aniline  (1  mol.)  from  the  tautomeric  form, 

.ch:ch 


CfiH4< 


nh-c:n*nh-cs-nhpii 


of  the  parent  thiosemicarbazide.  When  heated  with  dilute  nitric 
acid,  the  mercaptan  loses  its  sulphur  (compare  Wohl  and  Marckwald, 
Abstr.,  1899,  624,  866),  and  yields  the  nitrate  of  naphtriazole, 

ch:ch-c:n-:n 

^  -g. _ _ JJ  ,  in  the  form  of  colourless  crystals  melting  at  202°. 

Naphtriazole,  obtained  by  the  action  of  concentrated  alkali  hydroxides 
on  the  nitrate,  crystallises  from  water  in  long,  white  needles,  and  melts 
at  175°;  it  is  best  prepared  by  boiling  2-quinolylhydrazine  with  an¬ 
hydrous  formic  acid.  The  2-quinolylhydrazine  here  behaves  as  its 

ch:ch-c:n-nh2 

tautomeride,  ^  ;  the  alternative  configuration, 

.chic-chin 

C6H4<C^ _ q _ ,  for  naphtriazole,  derived  from  the  true  formula 


for  2-quinolylhydrazine,  would  make  it  an  analogue  of  indazole,  but 
this  view  is  untenable,  since,  unlike  the  latter,  it  fails  to  yield  a 
nitroso-derivative  with  nitrous  acid.  Naphtriazole  is  neutral  to  lit¬ 
mus,  and  yields  salts  with  an  acid  reaction  in  aqueous  solution  ;  the 
platinichloride ,  (C10H7N3)2,H2PtCl6,  forms  orange-red  crystals  and 
melts  at  323° ;  the  dichromate  blackens  at  300°  without  melting, 
whilst  the  ar gent onitr ate  forms  white  crystals,  and  melts  and  decom¬ 
poses  at  239°. 


chich-cin. 

Naphtetr azole,  ^  *s  °b^ained  theoretical  amount 

on  adding  aqueous  sodium  nitrite  to  a  cold  acetic  acid  solution 
of  2-quinolylhydrazine;  it  forms  white  crystals,  melts  at  157°,  and  is 
oxidised  quantitatively  by  aqueous  potassium  permanganate  to  tetr- 


azole,  CH2N4,  and  carbon  dioxide. 

2 -Hydrazoquinoline,  N2H2(C9NH6)2,  is  always  formed  in  the  prepar¬ 
ation  of  2-quinolylhydrazine,  unless  a  large  excess  of  hydrazine 
hydrate  is  present;  it  differs  from  the  hydrazine  in  being  insoluble  in 
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boiling  water,  and  separates  from  dilate  acetic  acid  in  yellow  crystals 
melting  at  229°.  It  is  a  diacid  base  ;  the  dihydrochloride  forms  spar- 
ingly  soluble  needles  melting  at  263°,  and  the  dipicrate  yellow  crystals 
melting  and  decomposing  at  244°.  The  hydrazo-compound  is  not  acted 
on  by  stannous  chloride  or  by  zinc  dust  and  acetic  acid,  but  is  reduced 
by  boiling  with  zinc  dust  and  hydrochloric  acid  to  2-aminoquinoline, 
the  aurichloride  of  which  melts  at  263°.  2 -Azoquinoline,  N2(C9NH6)2, 

obtained  by  passing  nitrogen  trioxide  into  2-hydrazoquinoline  dis¬ 
solved  in  50  per  cent,  acetic  acid,  melts  at  230 — 231°,  sublimes  without 
decomposition,  and  is  a  weak  base,  its  salts  being  decomposed  by  water  ; 
the  dichromatey  (C18H12N4)2,H2Cr207,  decomposes  at  300°,  and  the 
platinichloride ,  ClsH12N4,H2PtCl6,  behaves  similarly.  W.  A.  D. 


2-Lepidylhydrazine  and  d^Quinaldylhydrazine.  By  Wilhelm 
Mabckwald  and  M.  Chain  ( Ber .,  1900,  33,  1895 — 1899.  Compare 
preceding  abstract). — 2-Lepidylhydrazine ,  C9NH5Me*NH*NH2,  pre¬ 
pared  by  heating  2-chlorolepidine  with  an  excess  of  hydrazine  hydrate 
for  5  hours  at  150°,  crystallises  from  boiling  water,  melts  at  145 — 147°, 
and  is  a  monacid  base ;  the  hydrochloride  and  platinichloride  are  sparingly 
soluble  in  water.  The  benzylidene  derivative,  CjQNHg'NH’NICHPh, 
obtained  by  means  of  benzaldehyde,  forms  slender,  lustrous  crystals, 
melts  at  150°,  and  yields  a  crystalline  dichromate,  (Cl7H15N3)2,H2Cr207. 
With  pyruvic  acid,  2-lepidylhydrazine  yields  the  hydrazone , 

C10NH8‘NH  -N :  CMe*  C02H, 

which  melts  at  215°  and  crystallises  from  dilute  acid  with  3H20,  the 
crystals  softening  completely  at  105°.  2 -Lepidylsemicarbazide, 
obtained  by  the  interaction  of  potassium  cyanate  and  2-lepidylhydr¬ 
azine  hydrochloride,  separates  from  alcohol,  in  which  it  is  sparingly 
soluble,  in  yellow  crystals,  and  melts  at  215°  when  rapidly  heated. 
The  phenylthiosemicarbazidey  C^NHg’NH’NH'CS’NHPh,  forms  yellow 
crystals,  and,  when  heated  at  180°  (compare  loc.  cit .),  loses  aniline  and 

jth — c  :n*n 

yields  methylnaphtriazolylmercaptan ,  CMe<c  H  which  is 

sparingly  soluble  in  all  solvents,  but  separates  from  alcohol  in  white 

.OH — c:isl 

crystals  melting  at  280°.  Methylnaphtetrazole ,  CMe^Q 

forms  white  crystals  and  melts  at  207°.  2~Hydrazolepidine , 
N2H2(C10NH8)2,  formed  during  the  interaction  of  2-chlorolepidine  and 
hydrazine  hydrate,  when  the  latter  is  not  present  in  excess,  is  sparingly 
soluble  in  all  solvents,  but  separates  from  very  dilute  acetic  acid  in 
yellow  crystals,  melts  at  265 — 270°,  and  yields  a  dihydrochloride , 
O20H18N4,2HCl,  which  forms  white  needles,  and  is  partially  dissociated 
on  washing  with  water ;  on  reduction  with  zinc  dust  and  hydrochloric 
acid,  the  hydrazo-compound  yields  2-aminolepidine,  and,  on  oxidation 
with  nitrogen  trioxide,  2 -azolepidine,  N2(C10HN’8)2,  which  separates 
from  alcohol  in  vermilion  crystals,  melts  at  235°,  and  yields  a  crystal¬ 
line  picrate.  2-Azolepidine,  when  heated  with  hydrochloric  acid,  is 
reduced  to  2-hydrazolepidine  with  evolution  of  chlorine ;  in  this  re¬ 
spect  it  differs  from  2-azoquinoline,  which  is  not  acted  on  under  the 
same  conditions. 

4 -Quinaldylhydrazine,  C10HnN3,  is  the  sole  product  of  the  interaction 
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of  4-chloroquinaldine  and  hydrazine  hydrate  at  150°,  no  hydrazo-com- 
pound  being  formed  ;  it  crystallises  from  water  in  stellar  aggregates, 
melts  at  117 — 118°,  and  yields  two  crystalline  hydrochlorides  r 
C10HnN3,HCl  and  C10HnN3,2HCI,  the  latter  being  converted  into  the 
former  on  heating  at  100°,  or  on  being  kept  in  a  desiccator  over  potass¬ 
ium  hydroxide.  Benzylidene-i-quinaldylhydrazine,  Cl7H15N3,  separates 
from  alcohol  in  yellowish  crystals,  and  melts  at  161 — 162°  ;  its  picrate 
melts  at  130°.  Pyruvic  acid  k-quinaldylhydrazone  forms  yellow  crys¬ 
tals  and  melts  at  197°.  Th e  phenyllhiosemicarbazide, 

C10NH8*NH/NH*CS*NHPh, 

prepared  from  4-quinaldylhydrazine,  melts  at  139°.  W.  A.  D. 

Py-Benzylwcquinolines.  By  Leopold  Eugheimer  ( Ber .,  1900, 
33,  1719 — 1720). — By  the  action  of  benzaldehyde  on  benzoyltetra- 
hydroisoquinoline,  two  compounds  are  produced,  i-benzylisoquinoline 
melting  at  117*5 — 118°,  and  3 -benzyliso  quinoline  melting  at  103'5°. 
\-Benzylisoquinoline  is  produced  by  heating  isoquinoline  with  benzyl 
alcohol  at  300°,  and  melts  at  50 — 52°.  T.  M.  L. 

Ammonium  Compounds.  V.  Ammonium  Alcoholates.  By 
Hermann  Decker  (Ber.,  1900,  33,  1715 — 1718). — The  formation  of 
an  alcoholate  from  the  pseudo-base  obtained  from  phenylacridine  meth- 
iodide  is  explained  by  the  formulae, 

N  Me<S6H4>CPh'  OH  —  OEt-NHMe<H6^4>CPh-OH, 

—  OEt-NMe<S«t[4>CPh  —  NMe<Si6^4>CPh-OEt. 

These  changes  are  analogous  to  those  involved  in  the  conversion  of  the 
carbinol  into  salts  of  the  ammonium  base,  except  that  the  isomeric 
change  of  the  last  stage  of  the  reaction  does  not  take  place  in  the 
latter  case.  A  similar  explanation  is  given  of  other  analogous  cases. 

T.  M.  L. 

Phenyldiimine.  By  Wilhelm  Yaubel  (Ber.,  1900, 33, 1711 — 1713). 
- — When  diazoaminobenzene  is  reduced  with  zinc  dust  in  alkaline  alco¬ 
holic  solution,  thecolouring  matter  which  accompanies  it  is  first  destroyed, 
leaving  a  pure  diazoaminobenzene,  which  is  reduced  by  further  boiling ; 
on  acidifying  the  solution  and  distilling  in  a  current  of  steam,  phenyldi¬ 
imine,  NPhINH,  is  obtained  as  a  yellow  oil  with  a  strong  odour  of 
bitter  almond  oil.  It  has  about  the  same  sp.  gr.  as  aniline,  boils  at 
162 — 164°  with  partial  conversion  into  a  solid  substance,  is  only  slightly 
soluble  in  water,  but  readily  soluble  in  alcohol,  ether,  or  benzene,  is  acid 
rather  than  basic  in  its  properties,  is  stable  in  the  air,  does  not 
explode  on  heating  or  by  percussion,  does  not  reduce  Pehling’s  solution, 
and  is  highly  poisonous,  producing  cramp.  Its  mol.  wt.  is  123 
(calc.  106)  as  determined  by  Victor  Meyer’s  method  at  the  temper¬ 
ature  of  boiling  aniline.  T.  M»  L. 

Composition  of  Compounds  of  Magenta  with  Acidic  Colour¬ 
ing  Matters.  By  Alphonse  Seyewetz  ( Compt .  rend.,  1900,  130, 
1770 — 1773.  Compare  this  vol.,  i,  356). — The  following  nitro-colour- 
ing  acids,  o-nitrophenol,  2  :  4-dinitrophenol,  picric  acid,  nitrosoresorcinol, 
and  Martius;  yellow  which  contain  only  nitroxyl  and  hydroxyl  groups 
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interact  with  magenta  in  molecular  proportions,  whereas  naphthol- 
yellow  S,  which  also  contains  a  sulphonic  group,  unites  with  2  mols.  of 
the  colour  base. 

Diquinonedioxime,  C6H202(N*0H)2,  and  alizarin-yellow  A  each  com¬ 
bine  with  1  mol.  of  rosaniiine,  although  they  contain  2  and  3  hydroxyl 
groups  respectively. 

In  the  phthalein  series,  both  hydroxyl  and  carboxyl  groups  take  part 
in  the  formation  of  the  lake,  1  mol,  of  uranin,  eosin,  or  erythrosin 
combining  with  2  mols.  of  the  colour  base. 

Pararosolic  acid  and  chrome-blue  unite  with  rosaniiine  in  molecular  pro¬ 
portions,  whereas  3  mols.  of  the  base  are  required  to  saturate  1  mol.  of 
chrome-violet. 

The  alizarin  colouring  matters  all  form  salts  containing  1  mol.  of 
rosaniiine,  lakes  of  this  type  having  been  obtained  from  alizarin, 
alizarin-red  S,  alizarin-orange,  aminoalizarin,  and  alizarin-blue. 

G.  T.  M. 

New  Blue  Dyes  of  the  Thiazine  Series.  By  W.  G.  Schafosch- 
nikoff  (J.  Russ.  Rhys.  Chem.  Roc.,  1900,  32,  230 — 248). — When  thio- 
diphenylamine  is  nitrated,  a  mixture  of  mono-  and  dinitro-derivatives 
is  obtained,  which  Bernthsen  (Abstr.,  1886,  53)  was  unable  to  separate. 
The  author  finds  that  the  mononitro-compound  is  only  slightly  soluble 
in  glacial  acetic  acid,  whilst  the  dinitro-derivative  and  any  unchanged 
thiodiphenylamine  are  readily  dissolved.  By  this  means  the  pure 

ip-nitrodiphenylamine  sulphoxide ,  is  obtained; 

it  separates  from  acetic  acid  in  thin,  sulphur-yellow  scales  melting  and 
decomposing  at  259°.  On  reduction  in  hydrochloric  acid  solution  with 
stannous  chloride  and  tin,  this  compound  yields  aminothiodiphenyl- 
amine ;  the  double  salt  of  the  latter  with  zinc  chloride  forms  well- 
developed,  lustrous,  white  needles  or  plates,  which,  when  dry,  are  fairly 
stable,  the  rapid  oxidation  of  Bernthsen’ s  preparation  being  probably 
due  to  the  presence  of  a  diamino-derivative.  When  the  zinc  chloride 
compound  of  this  pure  aminothiodiphenylamine  is  oxidised  by  means  of 
ferric  chloride,  iminothiodiphenylimine  is  obtained,  the  corresponding 
double  salt  of  which  dissolves  in  water,  giving  a  pure  blue  colour ;  if 
any  diamino-compound  were  present,  a  violet  coloration  would  be  ob¬ 
tained,  due  to  the  formation  of  thionine  (Lauth’s  violet)  in  the  reduction 
product.  Iminothiodiphenylimine  gives  a  dichromate ,  (C12H8N2S)2Cr207, 
and  a  platinichloride ,  (C12H8N2S)2H2PtCl6.  Koch  and  Bernthsen’s 
acetyl  derivative  of  thionine  ( loc .  cit .)  could  not  be  obtained.  Imino¬ 
thiodiphenylimine  reacts  readily  with  primary  and  secondary  amines,  and 
less  easily  with  tertiary  amines,  with  the  formation  of  blue  dyes. 
Compounds  were  obtained  with  the  following  amino-compounds : 
Methyl-,  ethyl-,  and  benzyl-amines,  aniline,  o -  and  jt)-toluidines,  m-xyl- 
idine,  o-anisidine,  jp-phenetidine,  o -,  m-,  and  jp-chloroanilines,  a-  and 
/3-naphthylamines,  diaminoazobenzene,  benzidine,  dianisidine,  tolidine, 
m-  and  jo-aminoacetylanilides,  m-tolylenediamine,  methyl-,  ethyl-,  and 
benzyl-wz-tolylenediamines ;  dimethyl-  and  diethyl-amines,  piperidine, 
methylaniline,  ethylaniline,  ethyl-o-toluidine,  ethyl-  and  benzyl-a-napn- 
thylamines ;  trimethylamine,  dimethylaniline,  diethylaniline,  dimethyl- 
o-toluidine,  dimethyl-j9-toluidine.  All  the  bases  obtained  are  blue,  the 
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tints  varying  from  violet  to  greenish  ;  they  dye  silk,  wool,  and  cotton, 
the  colours  obtained  being  stable  to  light-,  acids,  and  soap. 

Phenylthionine ,  gives,  with  sodium  chloride, 

potassium  nitrate,  bromide  or  iodide,  or  zinc  chloride,  crystalline  dye¬ 
stuffs  having  metallic  lustre ;  all  these  salts  are  readily  soluble  in  hot 
water,  and  still  more  so  in  alcohol  or  acetic  acid,  and  the  alcoholic 
solutions  do  not  exhibit  fluorescence ;  they  all  melt  with  decomposition, 
and  for  the  most  part  contain  water  of  crystallisation.  By  the  action 
of  alkali  hydroxide,  the  salts  yield  the  base,  which,  with  ether  or 
benzene,  gives  non-fluorescent,  carmine-red  solutions,  whilst  it  is  slightly 
soluble  in  water  with  the  formation  of  a  violet  colour.  The  following 
salts  were  analysed:  the  monohy  d  rated  hydrochloride',  the  platinichlw'ide, 
which,  like  the  aurichloride,  is  insoluble  in  water;  and  the  monohydrated 
hydrobromide ,  nitrate ,  and  dichromate . 

o -Tolylthionine,  CI9H16NgS,  combines  with  salts,  forming  double  com¬ 
pounds  which,  in  aqueous  solutions,  have  a  greener  tint  than  the 
corresponding  phenyl  derivatives ;  the  nitrate  crystallises  with  1  mol.  of 
water. 

as-Dimethylthionine,  already  prepared  by  Bernthsen  (Abstr.,  1889, 
775)  by  oxidising  dimethylindaminethiosulphonic  acid,  forms  a  platini- 
chloride  and  dichromate ,  both  readily  soluble  in  hot  water.  On  heating, 
the  dichromate  decomposes  with  the  formation  of  aminothiodiphenyl- 

imine  dichromate  and  a  compound  of  the  structure 

From  solutions  of  its  salts,  cold  sodium  hydroxide  solution  precipitates 
the  base,  the  aqueous  solution  of  which  dyes  to  a  violet  colour  ;  ethereal 
solutions  of  the  base  have  an  orange-red  colour,  with  a  faint  greenish 
fluorescence.  On  boiling  with  sodium  hydroxide  solution,  the  base  is 
converted  into  dimethylthionoline  and  thionol.  T.  H.  P. 


Ketochlorides  and  Quinones  of  Heterocyclic  Compounds, 
and  their  Products  of  Change.  Ketochlorides  and  Quinones  of 
Aziminobenzene.  By  Theodor  Zincke,  F.  Stoffel,  and  E.  Petermann 
( Annalen ,  1900,  311,  276 — 329.  Compare  Abstr.,  1898,  i,  537). — 

N — CICCl'CO 

Aziminotetrachloroketodihydrobenzene ,  JL™  >  prepared 


'NH-C:CC1-CCL 


a 


from  aziminoaminobenzene  by  the  action  of  chlorine,  forms 
yellow,  viscous  oil,  but  may  be  obtained  in  crystals  by  reduction  to 
aziminotrichlorophenol,  followed  by  chlorination  of  this  compound  ; 
it  crystallises  from  benzene  in  yellowish  plates,  which  become  opaque 
in  a  vacuum,  and  melts  at  171°,  beginning  to  blacken  at  140°. 

AziminotrichlorohydroxyJceiodihydrobenzene , 


js — c:c(oh)-co 

TsT<^  1  v  '  i  HO 

x^nh*c:cci — ccy  2  ’ 

produced  by  the  action  of  boiling  water  on  the  foregoing  substance, 
forms  small,  colourless  plates,  which  shrink  at  100°,  afterwards  be¬ 
coming  red,  and  Anally  decompose  at  260°  with  detonation  ;  the 
development  of  a  red  colour  on  heating  is  due  to  conversion  into 
aziminodichloro-o-quinone,  which  arises  from  elimination  of  water  and 
hydrogen  chloride. 
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js — c:cci-ooh 

Aziminotrichlorophenol,  C*CC1*CC1  1  °^^ne(^  by  reducing 

aziminotetrachloroketodihydrobenzene  with  stannous  chloride  and 
concentrated  hydrochloric  acid,  crystallises  in  small,  colourless,  prism¬ 
atic  needles  containing  1H20,  and  melts  at  260°,  becoming  anhydrous 
at  135° ;  the  diacetyl  derivative  melts  above  300°. 

-c:cci-ooh 

•  C’CH*CC1  ’  *s  assoc^e^  with  the 

foregoing  substance  in  the  reduction  of  the  tetrachloroketone,  and 
may  be  obtained  by  evaporating  the  mother  liquor  and  precipitating  it 
with  water ;  the  compound  forms  small,  colourless  needles,  which  melt 
and  decompose  at  212°. 

N — C-CO-CO 

Aziminodichloro-o-quinone ,  n^nh-c-cci:ccij  PrePared  b7  heating 


Aziminodichlorophenol , 


,£T 


a  solution  of  aziminotrichlorophenol  in  glacial  acetic  acid  with  a  small 
proportion  of  concentrated  nitric  acid,  is  also  formed  when  the  tetra¬ 
chloroketone  is  heated  with  water  or  nitric  acid  ;  it  crystallises  from 
glacial  acetic  acid  in  red  needles  belonging  to  the  hexagonal  system, 
and  gradually  blackens  when  heated,  detonating  above  260°.  As 
already  stated,  the  quinone  is  produced  when  aziminotrichlorohydroxy- 
ketodihydrobenzene  is  heated  alone,  or  with  nitric  or  sulphuric  acid. 
The  azme}  C12H5N5C12,  produced  by  the  action  of  o-phenylenediamine, 
crystallises  from  glacial  acetic  acid  in  small,  yellow  needles,  and 
decomposes  gradually  above  260°. 


*N- 


-oco- 
1 1 


-C-OH 

i  i 


A  zimi  noamhno  chlorohydroxy-p-qumone , 

obtained  by  heating  an  alcoholic  solution  of  aziminodichloro-o-quinone 
with  aniline,  dissolves  very  sparingly  in  ordinary  solvents,  and 
does  not  melt  below  300° ;  hot  hydrochloric  acid  resolves  it  into  the 
hydrochloride  of  the  aniline  derivative  of  aziminochlorohydroxy- 
y>-quinone,  which  is  described  below. 

JA — C:C(OH)-C*OH 

AziminodicJilorocatecholy  C’CCl _ rim  ’  ^ormed  by  re- 


ducing  aziminodichloro-o-quinone  and  aziminotrichlorohydroxyketo- 
dihydrobenzene,  crystallises  from  glacial  acetic  acid  in  lustrous,  white 
prisms  containing  2  mols.  of  the  solvent ;  it  decomposes  gradually 
above  260°.  The  acetyl  derivative  melts  at  203°. 

2A — C-CO-C-OH 

Aziminochlorohydroxy-p-quinone ,  C»CO*CCl  9  prepared  by 


heating  aziminoanilinochlorohydroxy-p-quinone  with  alcoholic  hydro¬ 
chloric  acid,  and  treating  the  resulting  aniline  compound  with  boiling 
water,  crystallises  from  glacial  acetic  acid  in  deep  yellow,  lustrous 
rhombohedra,  which  contain  acetic  acid,  and  detonates  at  230 — 231°  ; 
the  sodium  salt  crystallises  in  deep  violet  to  reddish-brown  needles 
containing  2H20,  and  the  silver ,  copper ,  lead ,  barium ,  and  calcium  salts 
are  of  the  same  colour,  but  insoluble  in  water.  The  anilino- com¬ 
pound,  C18H1603N5C1,  obtained  by  heating  aziminochlorohydroxy- 
^-quinone  in  alcohol  with  excess  of  aniline,  crystallises  in  small, 
reddish-brown  needles,  and  gives  up  all  its  aniline  when  heated. 
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Hydrochloric  acid  converts  it  into  the  hydrochloride  of  the  anilino- 
compound,  C12H908N4C1 ;  this  crystallises  from  glacial  acetic  acid  in 
groups  of  golden  yellow  prisms,  which  blacken  and  decompose  at 
179°.  This  substance  is  produced  by  the  action  of  hydrochloric 
acid  on  aziminoanilinoehlorohydroxy-ju-quinone,  and,  on  treat¬ 
ment  with  boiling  water,  yields  aziminochlorohydroxy-/?-quinone. 
o-Phenylenediamine  does  not  give  rise  to  the  expected  eurhodol,  but 
yields  two  compounds  having  the  composition  C12H60N5C1  and 
C18H9N7  respectively, 

Aziminotetraketotetrahydrobenzene.  M  ^  9^.  produced  by 

NH-OCOCO  * 

the  action  of  concentrated  nitric  acid  on  aziminochlorohydroxy-j9- 
quinone  dissolved  in  glacial  acetic  acid,  crystallises  from  glacial  acetic 
acid  containing  nitric  acid  in  small,  transparent,  lustrous  needles  con¬ 
taining  2H2 0,  which  gradually  darken  above  130°,  and  finally  detonate 
at  about  190°.  The  diazine ,  C18H9N7,  formed  by  the  action  of 
o-phenylenediamine,  dissolves  very  sparingly  in  ordinary  solvents, 
and  does  not  change  below  260°. 

N — OCOC-OH  . 

Aziminodihydroxy-p-quinone ,  lsPreParea ^is- 

solving  the  tetraketone  in  a  solution  of  sodium  carbonate  and  passing 

carbon  dioxide  through  the  liquid  while  heated  on  the  water-bath 

during  a  short  period,  the  deep  blue  solution  being  then  acidified 

carefully  with  hydrochloric  acid.  It  crystallises  from  glacial  acetic 

acid  or  methyl  alcohol  as  a  brick-red  powder  containing  1H20,  and 

does  not  melt  at  260°,  although  it  darkens  below  this  temperature. 

b-Trichloroacetyl-\  :  2  :  3-triazole  A- carboxylic  acid, 

dN — C-CO.H 
1 1  2 

^^NH-C-CO-CCy 

resulting  from  the  action  of  bleaching  powder  on  aziminotrichloro- 
phenol,  aziminodichloro-o-quinone,  and  aziminochlorohydroxy-p-quin- 
one,  is  best  prepared  from  the  dichloroquinone  ;  it  separates  from  wet 
ether  in  yellow  crystals  containing  3H20,  which  become  anhydrous 
at  100°.  The  phenylliydrazone  is  orange-red,  and  melts  at  247°,  when 
it  decomposes. 

N — CH  ,  ,  .  ,  , 

b-TrichloroacetylA  :  2  :  3-triazole ,  -^^^jj.q.qo-CCI  1  °^^aine<^  ^7 

heating  the  carboxylic  acid,  crystallises  from  water  in  slender,  colourless 
needles  and  melts  at  129°.  Sodium  hydroxide  eliminates  chloro- 

JS — CH 

form,  and  produces  1:2:  3-triazole  A- carboxylic  acid ,  jj* 

which  crystallises  from  hydrochloric  acid  in  transparent  rhombohedra 
and  melts  at  220°,  when  carbon  dioxide  is  eliminated,  and  1:2:  3-tri- 

CH 

azole  (pyrro-a  :  5-diazole),  Pro<^uce^' 

1:2:  3-TriazoleA  :  5 -dicarboxylic  (aziminoethylenedicarboxylic)  acid , 
^ _ C*CO  H 

ii  2  ,  prepared  by  the  action  of  a  10  per  cent,  solution  of 
^NH-C-C02H  F  F 

sodium  hydroxide  on  trichloroacetyl-1  :  2  :  3-triazolecarboxylic  acid, 
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has  been  already  obtained  by  Bladin  (Abstr.,  1894,  i,  76),  and  by 
Zincke  and  Helmert  (Abstr.,  1896,  i,  550) ;  it  is  also  produced  during 
the  oxidation  of  aziminochlorohydroxy-p-quinone  to  the  tetraketone. 

When  a  10  per  cent,  solution  of  sodium  hydroxide  acts  on 
aziminodichloro-o-quinone,  the  dichloroketocarboxylic  acidy 

C,C0,G02H  pro(juce(j  crystallising  from  dilute  hydro- 

tsth-occiichci 

chloric  acid  in  lustrous,  colourless  needles  or  stout  prisms,  which 
contain  1H20,  and  melt,  decomposing,  at  165°;  the  phenylhydrazone 
crystallises  from  dilute  acetic  acid  in  small,  yellow  needles,  which 
melt  and  decompose  at  182°.  The  tetrachloroketocarboxylic  acidy 


,  obtained  by  the  action  of  chlorine,  forms  colour- 


JNf — OCOCOJI 
1 1  2 

1N^NH-C<Xfl2-CHCl2 
less,  transparent  needles  containing  1H20,  and  melts  at  167°,  evolv¬ 
ing  gas. 

The  acid ,  CgHgOgNgClg,  prepared  by  the  action  of  sodium  hydroxide 
on  aziminotetrachloroketodihydrobenzene,  crystallises  from  dilute 
nitric  or  glacial  acetic  acid  in  lustrous,  colourless  leaflets  which  melt 
and  decompose  at  184°;  the  phenylhydrazone  crystallises  in  small, 
yellow  needles,  which  sinter  at  182°,  and  melt,  decomposing,  at 


201—203°. 


aB-Dichloroethylene- 1  :  2  :  3 -triazolecarboxylic  acid , 

N — (>C02H 

^NH-C-CClICHCl’ 

produced  on  oxidising  the  foregoing  acid  with  chromic  acid  or  with 
an  alkaline  solution  of  bleaching  powder,  is  also  formed  when  the 
dichloroketocarboxylic  acid  from  the  dichloro-o-quinone  is  oxidised 
with  chromic  acid  ;  it  forms  small,  white,  lustrous  needles,  which  melt 
and  decompose  at  204 — 205°  ;  the  silver  salt  is  white  and  crystalline. 

•co2h 

•cci2-chci2' 

which  crystallises  from  a  mixture  of  ether  and  benzene  in  small, 
colourless  needles  and  melts  and  decomposes  at  182°;  it  also  crystal¬ 
lises  from  dilute  nitric  acid  in  leaflets  containing  2H20.  M.  O.  F. 


Chlorine  converts  the  substance  into  the  acid, 


N — 
NH 


C 
1 1 

•C 


Aziminoles.  By  Theodor  Zincke  and  Ph.  Schwarz  ( Annalen , 
1900,  311,  329 — 340.  Compare  Nietzki  and  Braunschweig,  Abstr., 

1895,  i,  135). — Benzeneaziminole,  C6H4\^ (OH)^^  obtained  by 

Nietzki  and  Braunschweig  on  treating  o-nitrophenylhydrazine  with 
alkali,  melts  at  1 5  7° ;  reduction  with  hy  driodic  acid  at  1 40 — 1 50°con verts 
it  into  th eperiodide  of  aziminobenzene,  C6H5N3I2,HI.  When  benzene¬ 
aziminole  is  warmed  with  acetyl  chloride,  a  compound  is  obtained 
which  is  identical  with  the  substance  produced  by  the  action  of  phos¬ 
phorus  trichloride;  it  melts  at  about  110°,  and  probably  has  the 

constitution  C6H4<^j^^N.  The  result  of  treating  benzene¬ 


aziminole  with  chlorine  is  somewhat  uncertain,  and  the  composi¬ 
tion  of  the  product  depends  largely  on  the  conditions  of  the 
experiment. 
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Aziminolethylenedicccrboxylic  [l-hydroxy-l  :  2  :  3-triazole- 4  :  5-dicarb- 
oxylic ]  acid ,  prepared  by  oxidising  benzene- 

aziminole  with  potassium  permanganate,  separates  from  water  in  large, 
white  crystals  containing  2H20  ;  it  melts  at  92°,  but  if  previously 
dried  in  the  desiccator  melts  and  decomposes  at  150°.  The  mono- 
potassium  salt  and  the  disilver  salt  contain  1H20,  and  the  diammonium 
salt  is  anhydrous. 

Tolueneaziminolef  C6H3Me<C^^^^>N,  prepared  by  the  action  of 

alkali  on  1:3:  4-nitrotolylhydrazine,  crystallises  from  hot  water  in 
long,  white  needles,  and  melts  at  176°,  when  it  decomposes;  the  lead 
salt  is  crystalline,  and  the  silver  salt  amorphous.  M.  0.  F. 


3-Hy  droxy-5-alkyl-l :  2 :  4-triazole- 1  -propionic  Acids.  By  J ames 
It.  Bailey  and  S.  F.  Agree  (Ber.,  1900,  33,  1520 — 1537). — A  number  of 
acyl  derivatives  of  ethyl  semicarbazinopropionate  have  been  prepared 
by  Widman’s  method  (Abstr.,  1898,  i,  335).  As  the  other  derivatives 
of  semicarbazinopropionic  acid  are  insoluble,  or  sparingly  soluble,  in 
the  ordinary  organic  solvents,  they  do  not  lend  themselves  so  readily 
to  the  preparation  of  acyl  derivatives,  and  the  yields  are  mostly  poor. 
The  acyl  derivatives  of  the  ethyl  ester  are  obtained  in  almost  quanti¬ 
tative  yield  when  the  ester  is  treated  with  an  equivalent  quantity 
of  an  acid  chloride  dissolved  in  benzene,  chloroform,  or  ethyl  acetate, 
generally  with  the  addition  of  potassium  or  sodium  hydrogen  car¬ 
bonate.  Hot  concentrated  acids  remove  the  acyl  groups  from  these 
compounds,  and  dilute  alkalis,  especially  when  warm,  convert  them 
into  the  corresponding  triazoles. 

The  3 -hydroxy-5- alky  ltriazole-1-propionic  acids  are  dibasic, 
yielding  normal  and  acid  salts,  and  also  monoacetyl  derivatives.  With 
diazomethane,  they  yield  methyl  methoxytriazolecarboxylates,  and 
when  esterified  by  Fischer’s  method,  give  esters  which  are  monobasic 
acids  (phenols),  and  therefore  yield  salts  and  acetyl  derivatives. 

The  colour  which  the  triazole  compounds  give  with  ferric  chloride 
varies  in  different  circumstances,  a  difference  which  is  most  readily 
accounted  for  by  a  keto-enolic  isomerism.  Methyl  3-hydroxy-5-phenyl- 
triazole-1 -propionate  gives  a  deep  colour  with  ferric  chloride,  and 
when  placed  in  a  bath  heated  at  157°,  melts,  but  then  solidifies,  to 
again  melt  at  171°;  if  this  variety  of  high  melting  point  is  crystallised 
from  alcohol  several  times,  it  melts  at  173 — 174°,  and  then  gives  only  the 
faintest  coloration  with  ferric  chloride.  It  is  thought  probable  that 
the  compound  of  low  melting  point  has  the  constitution  I,  and  that 
of  high  melting  point  the  ketonic  constitution  II. 

Jsr— C*OH  jra-co 

I.  C02Me-CHMe-N<oph.;l!f  .  II.  C02Me-CHMe*N<cph;^  • 

Ethyl  benzoylsemicarbazinopropionate , 

NH2-  CO-NH-NBz-CHMe*C02Et, 

crystallises  in  hair-like  needles,  melts  at  177°,  and  is  insoluble  in 
ether,  benzene,  or  light  petroleum ;  the  silver  salt,  C13H1504N3Ag2, 
has  been  prepared  and  analysed. 

Benzoylsemicarbazinopropionic  acid ,  obtained  by  hydrolysing  the 
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ester  with  aqueous  sodium  hydrogen  carbonate,  crystallises  from  water 
in  microscopic  needles  melting  and  decomposing  at  186° ;  the  sodium 
salt,  CnH1204N3Na,  is  extremely  hygroscopic,  and  decomposes  above 
200°.  Benzoylsemicarbazinop'opionitrile  melts  and  decomposes  at 
about  185°. 

3-Hydroxy-5-phenyl-\  :  2  :  4  -  triazole- 1  -p'opionic  acid , 


NICPh. 

OH-  o=  N>N-CHMe-C02H,H20, 


is  obtained  when  any  one  of  the  above-mentioned  compounds  is  warmed 
for  some  30  minutes  at  50°  with  10  per  cent,  potassium  hydroxide;  it 
loses  its  water  of  crystallisation  at  105 — 110°,  begins  to  turn  red  at 
225°,  melts  and  decomposes  at  239 — 240°,  and  is  insoluble  in  all  the 
ordinary  solvents,  with  the  exception  of  alcohol.  The  barium  (with 
3H20),  lead ,  ammonium  (with  H20),  and  calcium  salts  have  been 
prepared,  also  the  hydrochloride ,  C11H1103N3,HC1,  which  crystallises  in 
colourless  needles  melting  at  102°,  and  is  immediately  decomposed  by 
water.  The  ethyl  ester,  OH’CgNgPh’CHMe’COgEt,  melts  at  171 — 1 73°, 
and  is  readily  hydrolysed  by  alkalis  or  by  barium  carbonate.  The 
sodium ,  C13H1403N3Na,  and  silver  salts  have  been  prepared,  as  also 
the  acetyl  derivative  melting  at  79°,  the  benzoyl  derivative  melting  at 
78 — 79°,  and  the  methyl  ether ,  0Me*C2N3Ph*CHMe*C02Et,  which  is 
an  oil.  When  treated  with  alcoholic  ammonia,  the  ethyl  ester  is 
converted  into  3-hydroxy-5-phenyltriazole-l-propionamide ,  crystal¬ 
lising  in  long,  thin  needles  which  turn  red  at  240°,  and  decompose,  with 
rapid  evolution  of  gas,  at  274°. 

2 -Hydroxymethyl~5-phenyl  3-triazolone~  1  -propionic  acid, 

y —  nph 

C  O  •  N(CH2-  OH)>N'CHMe‘  C02Efc> 
obtained  by  the  action  of  formaldehyde  on  the  triazolepropionic  acid, 
crystallises  in  thin,  prismatic  plates  melting  at  242°  and  evolving 
formaldehyde. 

Ethyl  cinnamoylsemica/rbazinopropionate, 

NH2-C0-NH-N(C0*CH:CHPh)-CHMe*C02Et, 
is  readily  soluble  in  chloroform,  alcohol,  or  ethyl  acetate ;  it  softens 
at  170°  and  melts  at  178 — 179°.  The  corresponding  nitrile  melts  and 
decomposes  at  233°.  3-Hydroxy-5-8tp'yltriazole-l-p'opionate  crystal¬ 
lises  from  alcohol  in  aggregates  of  small,  glistening  needles  ;  it  melts 
and  decomposes  at  242 — 243°,  and,  on  oxidation  with  alkaline  per¬ 
manganate,  yields  benzoic  acid.  The  acetyl  derivative,  melting  and 
decomposing  at  168°,  the  hydrochloride,  and  the  ammonium  salt, 
Ci3H1203N3-NH4,  have  been  prepared.  Methyl  3-methoxy-^-styryB 
triazolepropionate ,  obtained  by  the  action  of  an  ethereal  solution  of 
diazomethane  on  the  acid,  is  an  oil. 

Ethyl  acetyl semicarbazinopropionate  melts  at  141°,  and  is  soluble  in 
water  and  the  ordinary  organic  solvents  with  the  exception  of  ether 
and  light  petroleum.  The  corresponding  nitrile  begins  to  soften 
below  160°,  and  melts  and  decomposes  at  164°.  3  -  Hydroxy -5-methyl- 
triazolepropionic  acid  turns  brown  at  260°,  and  is  completely  decom¬ 
posed  at  292°;  it  is  only  very  sparingly  soluble  in  water  ;  its  ethyl 
ester  crystallises  in  small,  flat  prisms  and  melts  at  132°.  The  methyl 
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ester,  when  crystallised  from  ethyl  acetate,  melts  at  150 — 151°,  and 
gives  a  deep  colour  with  ferric  chloride;  when  precipitated  by  the  addi¬ 
tion  of  light  petroleum  to  its  ethyl  acetate  solution,  it  melts  at 
154 — 155°,  and  does  not  give  so  deep  a  colour  with  ferric  chloride. 
The  amide  crystallises  in  small  prisms  melting  and  decomposing  at  252°. 

Ethyl  p'opionylsemicarbazinop'opionate  melts  at  156°,  and  is  readily 
soluble  in  water  or  alcohol ;  the  corresponding  n -butyryl  compound 
melts  at  148°,  the  iso  butyryl  derivative  at  182°,  the  iso  valeryl  com¬ 
pound  at  174°,  and  the  chloroacetyl  compound  at  135°.  3 -Hydroxy-b- 
ethyltriazoleA-propionic  acid  crystallises  in  needles,  blackens  at  240°, 
and  decomposes  at  258°  ;  it  dissolves  readily  in  alcohol  and  moderately 
in  water.  3-Hydroxy-5-n-propyltriazolepropionic  acid  crystallises  in 
needles,  decomposes  at  249°,  and  is  readily  soluble  in  water ;  the  iso- 
prropyl  derivative  decomposes  at  about  240°,  and  the  iso  butyl  compound 
at  211°;  the  last  substance  dissolves  in  water  with  the  greatest 
readiness. 

Ethyl  benzenesulphosemicarbazinopropionate , 

NH2-C0*NH-N(S02Ph)-CHMe*C02Et, 
crystallises  from  alcohol  in  long  prisms  and  melts  at  151°. 

Ethyl  carboxyethylsemicarbazino propionate , 

NH2-C0*]SrH*N(C02Et)-CHMe-C02Et, 
melts  at  148°.  Ethyl  Z-amino-^-diazoloneA-propionate , 

O  *  CO. 

NH  .6-N>N-CHMe-C02Efc, 

•obtained  from  ethyl  semicarbazinopropionate,  carbonyl  chloride,  and 
sodium  hydrogen  carbonate,  crystallises  from  water  in  long  needles 
melting  at  57°.  Ethyl  S-aininoS-thiodiazoloneA-propionate  crystallises 
in  needles,  melts  at  117*5°,  and  is  only  sparingly  soluble  in  water. 

J.  J .  S. 

Compounds  of  Diantipyrinemethane  (Formopyrine).  By 
Gustave  Patein  (Bull.  Soc.  Chim.y  1900,  [iii],  23,  600 — 605.  Com¬ 
pare  Abstr.,  1898,  i,  493). — Formopyrine  interacts  with  iodine  in 
alcoholic  solution  to  form  a  tetraiodidef  CH2(C11H11ON2I2)2,  which 
crystallises  in  slender  needles  possessing  the  colour  and  appearance  of 
iodine,  melts  at  about  135°,  and  is  insoluble  in  water,  but  more  or 
less  soluble  in  organic  solvents ;  it  is  decomposed  by  alkalis  or 
metallic  silver  with  the  formation  of  formopyrine  and  a  metallic  iodide. 

Formopyrine  does  not  react  with  phenols  directly,  but  when 
warmed  with  catechol  in  presence  of  sulphuric  acid  a  compound , 
(C23H2402N4,H20)5[C6H3(0H)2-S03H]4  [<OH)a :  S03H=  1  : 2  : 3],  is  ob¬ 
tained  which  forms  brilliant,  nearly  colourless  crystals  melting  at 
260 — 262°,  and  is  decomposed  by  alkalis  with  regeneration  of 
formopyrine.  Its  constitution  is  shown  by  the  fact  that  it  may  also 
be  obtained  by  the  action  of  formopyrine  on  catechol-3-sulphonic  acid. 
A  similar  and  isomeric  compound  melting  at  220°  is  obtained  from 
resorcinol,  or  resorcinol-4-sulphonic  acid,  and  formopyrine,  whilst 
quinol  yields  a  compound  crystallising  in  colourless  needles  melting  at 
218 — 220°,  which  differs  from  the  two  preceding  derivatives  in  con¬ 
taining  molecular  proportions  of  formopyrine  and  quinolsulphonic 
acids.  N.  L. 
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Relationship  between  Azoxybenzene  and  Diazobenzene.  By 
Eugen  Bamberger  ( Ber .,  1900,  33,  1957—1959.  Compare  follow¬ 
ing  abstract). — The  introduction  of  a  hydroxy-group  into  azoxy¬ 
benzene  renders  it  possible  to  oxidise  one  ring ;  the  product  is  in 
-every  case  an  -isodiazotate,  and  no  normal  diazotate  could  be  detected. 

T.  M.  L. 

Action  of  Aqueous  Sodium  Hydroxide  on  Nitrosobenzene. 
By  Eugen  Bamberger  (. Ber .,  1900,  33,  1939 — 1957). — By  the  action 
of  aqueous  sodium  hydroxide  on  nitrosobenzene  at  100°,  the  follow¬ 
ing  substances  were  produced  :  Azoxybenzene,  nitrobenzene,  a  crys¬ 
talline  substance  melting  at  242 — 243°,  o-aminophenol  with  a 
trace  of  jo-aminophenol,  aniline,  o-hydroxyazobenzene,  o-hydroxy- 
azoxybenzene,  tso-o-hydroxyazoxybenzene,  and  ^-hydroxyazoxybenzene. 

o-Hy dr oxy azobenzene ,  C6H5*N2*C6H4*OII,  crystallises  from  ether  in 
orange-red,  silky  needles  with  a  blue  metallic  lustre,  melts  at 
82*5 — 83°,  is  volatile  with  steam,  has  a  normal  molecular  weight, 
and  in  a  saturated  aqueous  solution  (7*57  mg.  per  litre)  gives 
2*27  x  10~6;  the  copper  salt  crystallises  from  alcohol  in  reddish- 
brown,  silky  needles  with  a  slight  green  lustre,  and  melts  and  decom¬ 
poses  at  225 — 226° ;  the  phenol  is  reduced  by  zinc  dust  and 
ammonium  chloride  to  aniline  and  o-aminophenol,  thus  establishing 
its  constitution. 

o-Hy  dr  oxy  azoxybenzene ,  C6H5*N20’C6H4*0H,  forms  golden-yellow, 
silky,  felted  needles,  melts  at  75*5 — 76°,  is  volatile  with  steam,  dis¬ 
solves  in  aqueous  sodium  hydroxide,  and  less  readily  in  hot  sodium 
carbonate,  the  latter  solution  depositing  a  part  of  the  phenol  on 
cooling  ;  it  is  oxidised  by  alkaline  permanganate  to  an  tsodiazo-salt, 
when  reduced  yields  aniline  and  o-aminophenol,  and  is  converted  by 
strong  sulphuric  acid  into  o-hydroxyazobenzene. 

iso-o  -Hydroxyazoxybenzene,  isomeric  with  the  preceding  compound,  forms 
minute,  golden-yellow,  silky  needles,  is  volatile  with  steam,  melts  at 
108 — 108*5°,  dissolves  in  alkalis,  is  oxidised  to  an  isodiazotate,  and 
when  reduced  yields  aniline  and  o-aminophenol ;  it  has  not  been 
ascertained  in  what  respect  it  differs  from  the  preceding  compound. 

p-Hy  dr  oxy  azoxybenzene  crystallises  from  light  petroleum  or  benzene 
in  yellow,  silky  needles,  melts  at  156*5°,  is  much  less  readily  soluble 
in  light  petroleum  than  the  preceding  compounds,  and  is  not  volatile 
with  steam ;  it  dissolves  in  alkalis,  is  oxidised  by  alkaline  perman¬ 
ganate  to  an  wodiazotate,  and  reduced  to  aniline  and  ;>aminophenol ; 
it  can  be  prepared  synthetically  by  the  action  of  phenylhydroxylamine 
on  jt?-nitrosophenol. 

Nitrosobenzene  is  only  very  slowly  acted  on  by  aqueous  sodium 
hydroxide  in  the  cold  ;  the  product  contains  a  very  much  larger 
amount  of  resin  than  in  the  preceding  case,  and  very  little 
nitrobenzene,  but  a  considerable  amount  of  the  isomeric  y>-nitroso- 
phenol ;  the  four  acids  described  above  are  only  produced  in  very 
small  quantities  when  the  reaction  takes  place  in  the  cold.  T.  M.  L. 

Metallic  Derivatives  of  s-Dibenzoylhydrazine  and  the 
Transformation  of  Dibenzoylhydrazine  into  Azodibenzoyl. 
By  Robert  Stoll^i  and  A.  Beneath  (Ber.,  1900,33,  1769 — 1770). — 
On  boiling  dibenzoylhydrazine  for  a  short  time  with  alcoholic  potass- 
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ium  hydroxide  (1  mol.),  the  potassium  derivative,  N2HKBz2,  separates 
in  flat,  lustrous  needles,  sparingly  soluble  in  alcohol ;  the  analogous 
silver  derivative  is  a  pale  yellow  powder,  which  is  not  acted  on  by 
light,  and,  on  shaking  with  an  ethereal  solution  of  iodine,  yields 
s-dibenzoylhydrazine  along  with  azodibenzoyl ,  NBzINBz.  The  latter 
crystallises  in  slender,  orange-red  needles  and  melts  at  117 — 118°, 
decomposing  slightly  above  this  temperature ;  when  boiled  with 
alcohol,  a  gas  is  evolved,  and  the  solution,  initially  coloured,  becomes 
colourless,  apparently  owing  to  the  reduction  of  the  compound  to 
s-dibenzoylhydrazine.  W.  A.  D. 

Diazobenzene  Nitrate  from  Nitrosophenylhydrazine.  By 
Leopold  Rugheimer  ( Ber .,  1900,33,  1718). — When  the  gases  obtained 
by  the  action  of  arsenious  acid  on  nitric  acid  are  passed  over  solid 
potassium  nitrite  into  a  dilute  solution  of  nitrosophenylhydrazine  in  dry 
ether,  diazobenzene  nitrate  separates,  and  can  be  purified  by  dissolving 
in  alcohol  and  precipitating  with  ether.  T.  M.  L. 

Action  of  Acyl  Cyanoacetic  Esters  on  Benzenediazonium 
and  Diphenyltetrazonium  Chlorides.  By  G.  Favrel  ( Conipt, 
rend.,  1900,  131,  190 — 192). — When  an  ethereal  acylcyanoacetate 
is  added  to  a  solution  of  benzenediazonium  chloride  containing 
excess  of  sodium  acetate  or  sodium  tartrate,  the  acyl  radicle  is 
displaced  by  the  diazo-group,  and  the  corresponding  fatty  acid 
is  eliminated ;  the  product  is  a  crystalline  precipitate,  consisting 
of  a  mixture  of  the  a-  and  /Lethyl  benzeneazocyanoacetates,  the  one 
melting  at  124 — 125°,  and  the  other  at  84 — 85°.  Acetic  acid  is  set 
free  when  ethyl  acetocyanoacetate  is  employed,  whilst  propionic  acid  is 
eliminated  from  the  corresponding  propionyl  derivative.  By  the 
action  of  diphenyltetrazonium  chloride  on  the  acylcyanoacetates, 
a-  and  ^-azo-compounds  are  similarly  obtained,  but  in  this  case  the 
reaction  is  complicated  by  secondary  changes.  G.  T.  M. 

Action  of  Chloroform  and  Chloral  Hydrate  on  Haemoglobin. 
By  Emanuel  Formanek  (Zeit.  physiol  Chem .,  1900,  29,  416 — 422). — 
Both  chloroform  and  chloral  hydrate  are  good  precipitants  of  the 
blood  pigment,  particularly  at  56° ;  although  the  pigment  undergoes 
but  little  change,  yet  this  method  cannot  be  used  as  a  means  of 
separating  it  from  the  blood,  as  the  other  proteids  are  precipitated 
also.  Bromoform  acts  similarly,  but  less  vigorously.  Some  criticisms 
are  added  on  the  results  obtained  by  Arnold,  by  the  use  of  chloroform 
n  his  preparation  of  neutral  hsematin.  W.  D.  H. 
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Composition  of  Petroleum.  By  Charles  F.  Mabery  (J.  Soc. 
Chem.  Ind.y  1900,  19,  502—508.  Compare  Abstr.,  1897,  i,  449). — 
Hydrocarbons  in  Pennsylvanian  Petroleum  boiling  above  216°. — The 
author  has  isolated  the  following  hydrocarbons  from  Pennsylvanian  petr¬ 
oleum  :  C13H30  p],  boiling  at  225— 226° ;  C14H32  p],  237—238°;  C15H32, 
256—257°;  C16H34,  274— 275°;  C17H36,  288—289°;  C18H38,  300—301°; 
C19H40,  316°;  also  members  of  the  paraffin  series  containing  21,  23,  24, 
25,  and  26  atoms  of  carbon  respectively.  These  differ  essentially 
both  in  melting  and  boiling  points  from  the  corresponding  hydro¬ 
carbons  obtained  by  Krafft. 

Composition  of  Californian  Petroleum.  [With  Edward  J.  Hudson.] — 
In  the  fractions  of  lower  boiling  point  obtained  from  various  Cali¬ 
fornian  petroleums,  large  quantities  of  benzene  and  its  homologues 
have  been  met  with,  together  with  hexane,  hexamethylene,  a  hydro¬ 
carbon  C7H14,  probably  hexahydrotoluene ;  CgH16,  boilingat  118 — 119°, 
C9H18,  135°;  C10H20,  162°;  CnH22,  196°;  and  C12H24,  216°.  The  com¬ 
position  of  these  hydrocarbons  was  established  by  analysis  and  by 
molecular  weight  determinations.  The  chloro-derivatives  of  all  were 
prepared,  analysed,  and  their  molecular  weights  ascertained.  From 
the  distillates  with  higher  boiling  points,  the  compounds  C13H26 — 
C19H38,  C21H42,  and  naphthalene  have  been  isolated. 

Composition  of  Japanese  Petroleum.  [With  S.  Takano.] — Petroleums 
from  different  localities  vary  considerably  as  regards  specific  gravity, 
iodine  number,  and  percentage  of  nitrogen  and  sulphur.  The  amounts 
of  benzene  homologues  are  larger  than  are  contained  in  Pennsylvanian, 
but  smaller  than  are  found  in  Californian  oil.  Six  fractions  collected 
between  98°  and  216°  give  numbers  corresponding  with  those  required 
for  the  general  formula  C?lH2 n\  the  fraction  boiling  at  216°  is  C12H24. 

Nitrogen  Compounds  in  Californian  Oil. — Californian  oils  contain 
a  relatively  large  amount  of  nitrogen  (0*91 — 2*39  per  cent.),  but  this 
cannot  be  accurately  estimated  by  the  Kjeldahl  method.  The  bases 
have  been  separated  by  extraction  with  dilute  sulphuric  acid,  and  on 
subsequent  fractional  distillation  gave  the  series  of  compounds 
Ci2Hi7N,  boiling  at  130 — 140°;  C13H18N,  at  197 — 199°;  C14H19H,  at 
215 — 217°;  C15H19lSr,at223 — 225°;C16H19N,at  243 — 245°;andCl7H2lN, 
at  270 — 275°.  The  bases  have  a  high  specific  gravity  and  an  extremely 
pungent  odour  resembling  that  of  nicotine;  no  well  defined  salts  could 
be  isolated,  and  on  oxidation  with  chromium  trioxide  a  small  amount 
of  acetic  acid  is  the  only  product.  They  form  additive  compounds 
with  ethyl  iodide  at  110°,  and  it  is  thought  probable  that  they  are 
tetrahydroquinoline  derivatives.  The  number  of  hydrogen  atoms  is 
uncertain. 

Sulphur  Compounds  in  Canadian  Petroleum.  [With  W.  O.  Quayle.] 
— The  following  compounds  have  been  isolated,  the  boiling  points 
given  being  under  50  mm.  pressure:  C7H14S,  at  71 — 73°;  C8H16S, 
79— 81°;  C8H10S,  97— 98°;  C9H18S,  110—112°;  C10H20S,  114—116°; 
CnH22S,  129—131°;  C14H28S,  168—170°;  C18H36S,  198—200°.  Potass- 
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ium  permanganate  in  acid  or  alkaline  solution  converts  these  com¬ 
pounds  into  the  corresponding  sulphones.  J.  J.  S. 

Action  of  Finely  Divided  Platinum,  Cobalt  and  Iron  on 
Acetylene  and  Ethylene.  By  Paul  Sabatier  and  Jean  B. 
Senderens  (Covnpt.  rend.,  1900,  131,  267 — 270.  Compare  this  voL, 
i,  471). — Finely  divided  platinum  has  no  action  on  pure  acetylene  at 
the  ordinary  temperature,  but  above  150°  there  is  intumescence  and 
the  gas  is  partially  decomposed  with  liberation  of  carbon  and  forma¬ 
tion  of  ethylene;  together  with  small  quantities  of  benzene,  ethane, 
and  hydrogen. 

Cobalt,  free  from  nickel,  has  no  action  at  the  ordinary  temperature, 
but  above  200°  the  gas  is  almost  completely  decomposed  by  it  into 
hydrogen,  ethane,  and  carbon,  with  a  small  quantity  of  benzene  and 
its  homologues.  Iron  behaves  similarly,  but  the  proportion  of  ethane 
formed  is  much  smaller,  and  the  chief  products  in  addition  to  hydrogen 
and  carbon  are  olefines  and  benzene. 

Finely  divided  platinum  and  copper  have  no  action  on  ethylene 
below  400°,  but  cobalt  above  300°  partially  decomposes  it  into  ethane, 
methane,  and  hydrogen,  together  with  carbon,  but  without  any 
acetylene.  Iron  above  350°  has  less  action  but  decomposes  a  small 
part  of  the  gas  into  ethane,  hydrogen,  and  carbon,  C.  H.  B. 

Behaviour  of  Acetylene  on  Oxidation.  By  A.  Baschieri  (Atti 
Beal.  Accad.  Lincei ,  1900,  [v],  9,  i,  391 — 393). — On  oxidising  acetylene 
with  fuming  nitric  acid  (sp.  gr,  1*52),  the  principal  products  are 
nitroform  and  carbon  dioxide ;  besides  these,  a  mixture  of  acids  is 
obtained,  partly  crystallising  from  benzene  in  pale  yellow  needles 
melting  at  145 — 150°.  Two  neutral  products  are  also  formed:  (1)  a 
small  quantity  of  a  pale  yellow  oil  which  is  heavier  than  water,  has 
an  aromatic  odour,  and  boils  at  92°  under  15  mm.  pressure;  (2)  a 
solid,  C6H403N4,  separating  from  ether,  alcohol,  water,  or  light 
petroleum  in  yellowish-white  needles  which  begin  to  soften  at  116°, 
melt  at  120°,  and  when  more  strongly  heated  give  off  hydrogen 
cyanide.  T.  H.  P. 

Action  of  Hydrogen  Peroxide  on  Unsaturated  Hydrocarbons. 
By  Charles  F.  Cross,  Edward  J.  Bevan,  and  Th.  Heiberg  ( Ber ., 
1900,  33,  2015 — 2018). — On  passing  acetylene  into  dilute  aqueous 
hydrogen  peroxide  containing  a  small  quantity  of  ferrous  sulphate, 
the  main  product  of  the  reaction  is  acetic  acid,  small  proportions  of 
alcohol  and  acetaldehyde  being  also  formed. 

On  heating  benzene  with  a  dilute  solution  of  hydrogen  peroxide 
(2  mols.)  and  a  small  quantity  of  crystallised  ferrous  sulphate  in  a 
reflux  apparatus  at  45°,  the  products  obtained  were  phenol,  catechol, 
and  a  trace  of  quinol,  together  with  a  brown,  amorphous  product, 
which,  on  heating  with  potassium  hydroxide  at  200°,  yielded  mainly 
catechol,  and  also  readily  formed  a  crystalline  bromo -derivative. 

T.  H.  P. 

Nitrotri-iodoethylene  and  Dinitrodi-iodoethylene.  By  Hein¬ 
rich  Biltz  and  Erich  Kedesdy  (Ber.,  1900,  33,  2190 — 2196). — The 
compound  described  by  Hef  (Abstr.,  1898,  i,  114)  as  tri-iodovinyl 
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nitrate  is  identical  with  nitrotri-iodoethylene  (JBiltz,  Abstr.,  1897,  i, 
389).  It  melts  at  107°,  and,  contrary  to  Nef’s  statement,  is  quite 
stable  in  the  dark  or  in  diffused  daylight ;  it  is  not  immediately  hydro¬ 
lysed  by  alkalis,  and  when  reduced  in  either  alkaline  or  acid  solution 
yields  ammonia. 

Dinitrodi-iodoethylene ,  C2I2(N02)2,  is  obtained,  together  with  nitrotri- 
iodoethylene,  by  the  action  of  warm  fuming  nitric  acid  on  tetraiodo- 
ethylene.  It  crystallises  in  yellow,  monoclinic  needles,  melts  at 
68 — 69°,  and  is  readily  soluble  in  most  organic  solvents,  with  the 
exception  of  light  petroleum.  It  is  readily  decomposed  by  potassium 
hydroxide  solution,  and  even  in  the  dark  evolves  iodine. 

These  iodo-derivatives  correspond  with  the  bromo-compounds  de¬ 
scribed  by  Scholl  and  Brenneisen  (Abstr.,  1898,  i,  345).  J.  J.  S. 

Influence  of  Hydrobromic  Acid  on  the  Rate  of  Action  of 
Bromine  or  Trimethylene.  By  Gabriel  Gustavson  (Compt.  rend., 
1900,  131,  273 — 274). — Dry  bromine  acts  but  slowly  on  trimethylene, 
but  in  presence  of  a  small  quantity  of  hydrobromic  acid  the  hydrocarbon 
is  rapidly  absorbed,  with  considerable  development  of  heat.  After 
some  time,  however,  this  effect  disappears,  although  the  quantity  of 
hydrobromic  acid  present  remains  the  same.  The  active  agents  in 
promoting  the  absorption  are  compounds  of  bromine  and  hydrobromic 
acid  of  the  type  described  by  Berthelot;  if  12  grams  of  bromine  are 
agitated  with  0‘3  c.c.  of  hydrobromic  acid  of  the  composition  HBr,5H20, 
the  liquid  separates  into  two  layers,  the  upper  of  which  contains  the 
compounds  referred  to,  and,  if  separated  from  the  lower  layer,  absorbs 
trimethylene  rapidly.  The  function  of  the  hydrobromic  acid  seems  to 
be  similar  to  that  of  aluminium  chloride  or  bromide.  Its  presence  has 
no  effect  on  the  proportion  of  propylene  bromide  amongst  the  products 
of  the  bromination  of  trimethylene.  C.  H.  B. 

Solutions  of  Ferric  Chloride  in  Organic  Solvents.  By 
William  CEchsner  de  Coninck  (Compt.  rend.,  1900,  131,  275 — 276). 
— When  a  dilute  solution  of  ferric  chloride  in  alcohol  of  95°  is 
exposed  to  sunlight,  small  quantities  of  aldehyde  are  formed,  and,  if 
the  liquid  is  filtered  repeatedly  through  animal  charcoal,  the  whole  of 
the  iron  is  removed,  whilst  a  considerable  quantity  of  chlorine  remains 
in  solution.  The  small  quantity  of  water  in  the  alcohol  seems  to  have 
considerable  influence  in  decomposing  the  iron  salt.  A  dilute  solution 
of  ferric  chloride  in  methyl  alcohol  free  from  water  is  also  rapidly 
decomposed  in  a  similar  manner  when  filtered  through  animal  charcoal. 
Ethyl  acetate  and  acetone  behave  differently  ;  the  animal  charcoal 
removes  the  iron  salt  as  a  whole,  and  hence  it  would  seem  that  it  is 
not  decomposed  in  solution.  C.  H.  B. 

Action  of  Potassium  Hydroxide  on  Epichlorhydrin  in  the 
Presence  of  Alcohols.  II.  By  V.  Zunino  (Atti  Real.  Accad .  Lincei, 
1900,  [v],  9,  i,  309 — 311.  Compare  Abstr.,  1899,  i,  410). — By  the 
method  previously  given  ( loc .  cit.),  the  following  ethers  of  glycerol 
have  been  prepared.  The  dii&opropyl  ether,  C9H20O3,  a  pale  greenish- 
yellow,  odourless  liquid,  boiling  at  112 — 113°,  and  having  a  sp.  gr. 
0*917  at  15°;  the  dihert.butyl  ether,  C11H2403,  a  colourless  liquid  with 
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an  irritating  odour,  boiling  at  209 — 210°,  and  having  a  sp.  gr.  0*921 
at  15°;  a  dicapryl  ether,  G15H3203,  a  pale  yellow  liquid  with  an 
irritating  odour,  boiling  at  180°  and  having  a  sp.  gr.  0*987  at  15°; 
dioctyl  ether,  CigH40O3,  a  pale  yellow  liquid  with  a  very  disagreeable 
odour,  boiling  at  224°  and  having  a  sp.  gr.  0*990  at  15°;  dibenzyl 
ether,  Cl7H20O3,  an  opalescent  liquid  having  a  faint  aromatic  odour, 
boiling  at  157 — 158°,  and  having  a  sp.  gr.  0*918  at  15°.  T.  H.  P. 

Action  of  Bromine  and  Carbon  Disulphide  on  Sodium 
Methylene  Compounds.  By  G.  Wenzel  ( Ber .,  1900,  33, 
2041 — 2.043). — On  adding  a  slight  excess  of  bromine,  dissolved  in  carbon 
disulphide,  to  a  suspension  of  freshly  prepared  dry  ethyl  sodiomalonate 
in  this  medium,  a  compound  of  the  composition  G16H2208S3,  and  the 
probable  constitution  S[CS*CH(C02Et)2]2,  is  obtained,  which  separates 
from  alcohol  in  almost  colourless  needles,  melts  at  139°,  and  is 
insoluble  in  sodium  hydroxide.  It  dissolves  in  concentrated  sulphuric 
acid,  and,  after  many  hours  standing,  water  precipitates  from  the 
solution  a  colourless  acid  which  dissolves  readily  in  cold  sodium 
hydroxide. 

Under  similar  conditions,  ethyl  sodiocyanoacetate  gives  rise  to  a 
compound  of  the  composition  C12H1004N2S3,  which  crystallises  from 
alcohol,  toluene,  or  glacial  acetic  acid  in  yellow  needles  melting  at 
225°. 

With  the  sodium  derivatives  of  acetylacetone,  ethyl  acetoacetate, 
and  ethyl  phenylacetate,  negative  results  were  obtained. 

T.  H.  P. 

Haloid  Hydroxy-acids.  By  Petr.  G.  Melikoff  (J.  pr.  Chem., 
1900,  [ii],  61,  554 — 560). — Chlorohydracrylic  acid,  when  distilled  with 
sulphuric  acid,  yields  a-chloroacrylic  acid ;  its  ethyl  ester  boils  at 
207 — 208°.  Hypobromous  acid  reacts  with  crotonic  acid  (compare 
Abstr.,  1883,  311),  to  form  principally  a -bromo-fi-hydroxybutyric  acid , 
which  crystallises  in  monoclinic  prisms  melting  at  86 — 87°  and,  when 
distilled  with  sulphuric  acid,  yields  a-bromocrotonic  acid  ;  /3-bromo- a- 
hy dr oxy butyric  acid ,  which  is  also  formed  in  small  quantity,  crystallises 
in  rhombic  prisms  melting  at  96 — 97°,  yields  /3-bromocrotonic  acid 
when  distilled  with  sulphuric  acid,  and  forms  a  sodium  salt,  which, 
when  heated,  yields  propaldehyde.  The  paper  concludes  with  a 
summary  of  the  facts  known  about  the  addition  of  hypochlorous  or 
hypobromous  acid  to  unsaturated  acids  of  the  type  of  crotonic  acid  ; 
this  reaction  appears  to  follow  no  special  rule,  but  stereoisomeric 
unsaturated  acids  yield  corresponding  stereoisomeric  haloid  hydroxy- 
acids.  R.  H.  P. 

Synthesis  of  Sorbic  Acid.  By  Oscar  Doebner  (Ber.,  1900,  33, 
2140 — 2142). — It  has  not  been  found  possible  to  synthesise  sorbic 
acid,  CHMelCH'CHICH’COgH,  from  crotonaldehyde  and  acetic  acid 
by  the  Perkin  reaction,  but  a  good  yield  of  the  acid  is  obtained  when 
crotonaldehyde  is  heated  with  malonic  acid  and  pyridine.  C.  F.  B. 

Oxidation  of  Citric  Acid  and  Citrates  with  Potassium 
Permanganate  or  with  Iron.  By  Luigi  Sabbatani  (Atti  Accad. 
Sci .  Torino ,  1900,  35,  678 — 684). — The  formation  of  acetonedicarb- 
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oxylic  acid  by  the  oxidation  of  citric  acid  with  cold  permanganate  was 
discovered  by  the  author  and  Bergesio  (Abstr.,  1899,  i,  733)  prior  to 
the  publication  of  Denig&sJ  results  (this  vol.,  i,  204).  If  the  oxidation 
is  carried  out  in  hot  solutions,  acetone  is  obtained.  The  neutral  salts 
of  citric  acid  yield  oxalic  acid  when  treated  with  permanganate  whilst 
the  acid  salts  give  both  acetone  and  oxalic  acid.  The  best  yield  of 
acetone  is  obtained  by  adding  the  permanganate  drop  by  drop  to  a 
boiling  solution  of  the  acid  ;  if  excess  is  used,  the  acid  or  its  salts  are 
completely  decomposed  into  water  and  carbon  dioxide  but  with  smaller 
quantities,  the  amount  of  acetone  or  oxalic  acid  formed  is  proportional, 
within  limits,  to  the  quantity  of  permanganate  used. 

Acetone  is  formed  when  Kammerer’s  citrate  of  iron,  FeC6H607,H20 
(Abstr.,  1874,  252),  or  a  solution  of  citric  acid  containing  either  iron 
filings  or  a  small  quantity  of  ferric  chloride,  is  exposed  to  the  air. 

T.  H.  P. 

Reactions  of  Paraformaldehyde.  By  Louis  Henry  ( Chem . 
Centr .,  1900,  i,  1122 — 1123  ;  from  Bull.  Acad .  roy.  Belg .,  1900, 
48 — 56). — When  phosphorus  pentachloride  acts  on  paraformaldehyde, 
(HCHO)^,  at  the  ordinary  temperature,  heat  is  evolved  and  dichloro- 
me thane  formed,  although  in  rather  small  quantity.  A  good  yield 
of  dibromomethane  may  be  obtained,  however,  by  the  action  of 
phosphorus  pentabromide  or  of  a  mixture  of  phosphorus  trichloride 
(1  mol.)  and  bromine  (1  mol.)  on  paraformaldehyde;  in  both  cases, 
the  action  is  rather  violent.  Chloromethyl  acetate,  MeCOg'CH^l, 
is  best  prepared  by  heating  acetyl  chloride  (1  mol.)  and  paraform¬ 
aldehyde  (1  mol.)  at  100°;  it  may  also  be  obtained  by  the  action  of 
chlorine,  or,  better,  of  sulphuryl  chloride,  on  methyl  acetate  in  sunlight. 
Hydrogen  chloride  does  not  act  on  paraformaldehyde,  but  by  the 
action  of  hydrogen  bromide,  dibromomethyl  ether,  (CH2Br)20,  is 
formed.  Acetyl  bromide  also  acts  much  more  readily  on  paraform¬ 
aldehyde  than  acetyl  chloride.  The  product  of  the  former  reaction, 
bromomethyl  acetate ,  is  a  pungent,  colourless  liquid,  boils  at  130° 
under  746  mm.  and  at  70°  under  70  mm.  pressure,  has  a  sp.  gr. 
1*6560  at  12°,  and  does  not  dissolve  in  water  but  is  gradually  de¬ 
composed  by  it,  forming  hydrogen  bromide,  acetic  acid,  and  paraform¬ 
aldehyde.  The  formation  of  additive  products  of  paraformaldehyde 
with  acid  chlorides  and  bromides  is  apparently  a  general  reaction  for 
the  preparation  of  simple  halogen  substituted  derivatives  of  methyl 
esters.  E.  W.  W. 

Methyl  Ethyl  Ketone.  By  Louis  Henry  {Chem.  Centr.,  1900, 
i,  1123  ;  from  Bull.  Acad.  roy.  Belg.,  1900,  57—63). — By  the  action 
of  chlorine,  or  sulphuryl  chloride,  on  methyl  ethyl  ketone  in  sun¬ 
light,  chloromethyl  ethyl  ketone ,  CHgCl’COEt,  and  methyl  /3-chloro- 
ethyl  ketone ,  COMe’CHClMe,  are  formed.  The  former  boils  at 
124 — 125°,  and,  by  the  action  of  nitric  acid,  yields  chloroacetic 
acid,  whilst  the  latter  boils  at  114 — 115°,  and,  on  oxidation,  forms 
a-chloropropionic  acid.  Bromine  also  attacks  the  ketone  energetically, 
forming  two  mo^o&romo-derivatives,  each  of  which  boils  about  20° 
higher  than  the  corresponding  chloro-derivative.  By  the  action  of  an 
alcoholic  solution  of  potassium  acetate  on  the  chloro-ketones,  the  acetates 
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CH2Ac,CO,CH2Me  and  COMe*CHMeAc  are  formed  respectively; 
the  former  boils  at  176°,  and  the  latter  at  164°.  The  corresponding 
keto-alcohols,  propionyl  carbinol,  CH2(OH)*CO*CH2Me,  and  methylacetyl 
carbinol,  COMe*CHMe‘OH,  prepared  by  hydrolysing  the  acetates, 
are  colourless  liquids,  heavier  than  water  and  soluble  in  it ;  the  former 
boils  at  160°  and  the  latter  at  148°.  Propionylacetonitrile, 

CN-CH2*00-CH2Me, 

prepared  by  the  action  of  a  cold  concentrated  aqueous  solution  of 
potassium  cyanide  on  the  corresponding  chloro-derivative,  boils  at 
164 — 165°.  a-Acetylpropionitrile ,  CN*CHMe*COMe,  similarly  ob¬ 
tained,  boils  at  145 — 146°  and  is  insoluble  in  water.  In  both  these 
nitriles  the  hydrogen  atom  combined  with  the  carbon  to  which  the 
cyanogen  group  is  attached  may  be  replaced  by  metals.  By  the  action 
of  methyl  iodide  on  the  sodium  compound  of  a-acetylpropionitrile, 
dimethylacetylacetonitrile ,  CN*CMe2*COMe,  boiling  at  163 — 164°,  is 
formed,  a -Acetyl-a-chloropropionitrile,  prepared  by  the  action  of  sul- 
phuryl  chloride  on  the  ketonitrile,  or  on  its  sodium  compound,  is  a 
faintly  yellow  liquid  of  an  extremely  pungent  odour,  boils  at  95°  under 
45  mm.  pressure  and,  when  treated  with  potassium  cyanide,  yields 
methylacetylmalonitrile ,  CMe(CN)2*  COMe,  which  boils  at  122°  under 
30  mm.  pressure.  All  the  cyano-derivatives  are  easily  decomposed  by 
acids.  The  ketonitriles  withstand  the  action  of  aqueous  solutions  of 
alkalis  much  better  than  the  isomeric  butyryl  and  zsobutyryl  cyanides 

E.  W.  W. 

Condensation  of  Nitromalonic  Aldehyde  with  Ketones  and 
Ketonic  Acids.  By  Henry  B.  Hill,  Charles  A.  Soch,  and  George 
Oenslager  (Amer.  Chem.  J.y  1900,  24,  1 — 15.  Compare  Abstr.,  1899, 
i,  788). — The  condensation  products  of  sodium  nitromalonaldehyde 
with  methyl  ethyl  ketone,  dibenzyl  ketone,  ethyl  acetoacetate,  lsevulic 
acid,  and  acetonedicar  boxy  lie  acid  have  been  studied.  The  condensa¬ 
tion  takes  place  most  readily  in  cold  aqueous  solution  in  the  presence 
of  a  slight  excess  of  sodium  hydroxide,  but  with  dibenzyl  ketone  it  is 
advisable  to  employ  an  alcoholic  solution. 

With  methyl  ethyl  ketone,  the  product  is  4-nitro-o-cresol. 

2  :  6-Diphenyl-4:~nitrophenol ,  obtained  from  dibenzyl  ketone,  crystal¬ 
lises  from  hot  alcohol  in  obliquely  truncated  prisms  melting  at 
135 — 136°.  The  potassium  derivative,  C18H1203NK,H20,  crystallises 
in  short,  yellow  needles  sparingly  soluble  in  cold  water,  and  when  de¬ 
hydrated  at  100°  becomes  a  brilliant  red  ;  the  methyl  ether  forms 
oblique  prisms  melting  at  152 — 153°  (corr.).  The  corresponding 
aminophenol  melts  at  149 — 150°  (corr.),  the  quinone  at  135 — -136° 
(corr.),  and  the  quinol  at  179 — 180°  (corr.)  (compare  Borsche,  this  vol., 
h  25).  _ 

ra-Nitrosalicylie  acid  is  obtained  from  ethyl  acetoacetate. 

With  lsevulic  acid,  5~nitro-2-hydroxyphenylacetic  acid  is  formed;  it 
crystallises  from  water  in  long,  slender  prisms,  melts,  when  rapidly 
heated,  at  160 — 162°,  but  if  kept  at  148 — 149°  for  15  minutes  it  also 
melts,  owing  to  its  conversion  into  a  lactone ,  C8H504N,  which  sublimes 
in  an  atmosphere  of  carbon  dioxide  under  a  pressure  of  50 — 60  mm., 
as  large,  colourless,  transparent  prisms,  melts  at  187 — 188°  (corr.), 
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and  dissolves  readily  in  hot  benzene,  acetone,  or  acetic  acid.  The  ethyl 
ester  crystallises  from  alcohol  in  Hat  prisms  melting  at  154 — 155° 
(corr.). 

2  \§-Dicarboxy-i-nitrophenol,  0H*C6H2(C02H)2’X02,  obtained  from 
acetonedicarboxylic  acid,  crystallises  from  hot  water  in  finely  felted, 
colourless  needles  containing  1H20.  The  anhydrous  acid  melts  at 
213 — 214°  (corr,),  and  the  hydrated  form  some  20°  lower.  The  various 
sodium  salts  and  the  silver  salt,  C8H307NAg2,  have  been  prepared. 

jr.  j.  s. 

An  Optically  Inactive  Pentose  in  Urine.  By  Carl  Neuberg 
(. Ber 1900,  33,  2243 — 2254.  Compare  Salkowski,  Abstr.,  1893, 
ii,  100;  1899,  ii,  679). — Salkowski’s  pentose  has  been  purified  by  con¬ 
version  into  the  diphenylhydrazone,  and  the  hydrolysis  of  this  hydr- 
azone  by  Ruff  and  Ollendorff’s  method  (this  vol.,  i,  77).  From  a  study 
of  the  derivatives,  it  would  appear  that  this  pentose  is  r-arabinose,  and  it 
is  thus  the  first  racemic  sugar  which  has  been  found  to  occur  naturally. 

r-Arabinosediphenylhydrazone ,  Cl7H20O4N4,  crystallises  from  aqueous 
pyridine  in  colourless  needles,  sinters  at  203°,  melts  at  206°,  and  is 
sparingly  soluble  in  most  solvents.  When  decomposed  with  formalde¬ 
hyde  solution,  it  yields  a  sugar  identical  with  r-arabinose  ;  the  osazone 
melts  at  166 — 168°,  the  p -bromophenylhydrazone  at  160°,  the  cor¬ 
responding  osazone ,  Cl7H1803N4Br2,  at  200 — 202°  (compare  this  vol., 
i,  139),  the  phenylbenzylhydrazone ,  C18H2204N2,  at  185°,  whereas  the 
corresponding  hydrazone  of  Z-arabinose  melts  at  170°  (Abstr.,  1897, 
i,  41),  and  of  cZ-arabinose  at  174°  (this  vol.,  i,  77)  ;  the  phenylmethyl - 
hydrazone  crystallises  from  alcohol  in  glistening  needles  melting  at  173°. 
The  sugar  readily  reacts  with  amyl  mercaptan,  yielding  r -arabinose- 
amylmercaptal ,  which  crystallises  from  10  per  cent,  alcohol  in  glisten¬ 
ing,  felted  needles  melting  at  125 — 130°. 

The  following  derivatives  of  Z-arabinose  have  been  prepared  : — 
Z-Arabinoseamylmereaptal  (compare  Fischer,  Abstr.,  1894,  i,  270)  melts 
at  132  — 134°,  and  0*2  gram  dissolved  in  10  c.c.  of  hot  absolute  alcohol 
gives,  in  a  decimetre  tube,  a  rotation  +  0°55'.  1  -Arabinosediphenyl- 

hydrazone  melts  at  218°,  and  0*2  gram  dissolved  in  4  c.c.  of  pyridine 
and  6  c.c.  of  absolute  alcohol  gives  a  rotation  of  +  0°42'.  J.  J.  S. 

Conversion  of  Gulonic  Acid  into  Xylose  and  Galactose. 
By  Emil  Fischer  and  Otto  Ruff  ( Ber .,  1900,  33,  2142 — 2147). — 
The  calcium  salt  of  cZ-gulonic  acid,  which  is  obtained  by  reduction  of 
saccharic  acid,  is  oxidised  by  hydrogen  peroxide,  in  the  presence  of  a 
little  ferric  acetate  and  in  slightly  warm  solution,  to  d -xylose,  which 
melts  at  141*5 — 143°  (corr.),  has  a  specific  rotation  [a ]0  —18*6°  at 
20°,  and  is  oxidised  by  bromine  to  an  acid  of  which  a  double  salt, 
(C6H906)2Cd,CdBr2,2H20,  was  prepared,  identical  in  appearance  and 
composition  with  the  corresponding  derivative  of  Z-xylonic  acid. 
Xylose  can  be  converted  into  the  isomeric  sugar  lyxose  (compare 
Abstr.,  1896,  i,  348),  d-Lyxose  is  now  found  to  yield  cZ-galactonic 
acid,  along  with  some  talonic  acid,  when  it  is  treated  with  hydrocyanic 
acid.  Since  saccharic  acid  is  prepared  from  dextrose,  which  can  be 
synthesised,  and  galactonic  acid  is  connected  with  galactose  and 
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dulcitol,  the  synthesis  of  a  member  of  the  dulcitol  group,  hitherto  not 
accomplished,  has  now  been  effected. 

/-Saccharic  acid  has  actually  been  synthesised,  but  owing  to  its 
costliness  the  complete  series  of  transformations  was  not  carried  out 
in  this  case.  Z  Gulonie  acid  was,  however,  oxidised  with  hydrogen 
peroxide,  and  the  product  was  found  to  be  identical  with  natural 
xylose  (/-xylose).  By  mixing  this  with  d-xylose  in  equal  proportion 
and  crystallising  the  mixture  from  alcohol,  inactive  dl -xylose  was 
obtained  ;  this  melts  at  129 — 131°,  and  forms  a  phenylosazone  identi¬ 
cal  with  that  already  obtained  from  xylitol  (Abstr.,  1894,  i,  566). 

C.  F.  B. 

Oxidation  Product  of  Glycogen  with  Bromine.  By  W. 
Niebel  (Zeit.  physiol.  Chem.,  1900,  29,  482 — 485). — Chittenden 
(Annalen,  1876,  182,  206)  stated  that,  by  the  oxidation  of  glycogen  with 
bromine,  he  obtained  a  monobasic  acid,  C6H1207,  to  which  the  name 
glycogenic  acid  was  given.  In  the  present  research,  Chittenden’s  method 
with  some  slight  modifications  was  found  to  lead,  with  glycogen  as 
with  other  carbohydrates,  to  the  formation  of  gluconic  acid.  The 
common  disease  of  horses,  hsemoglobinsemia,  is  believed  to  be  due  to 
the  production  of  this  or  a  higher  oxidation  product  from  the  glycogen 
of  the  muscles,  passing  into  the  blood  ;  the  flesh  of  the  horse  is  well 
known  to  be  extremely  rich  in  glycogen.  W.  I).  H. 

Sugar  obtained  by  the  Hydrolysis  of  Strophanthin.  IV.  By 
Franz  Feist  (Ber.,  1900,  33,  2091 — 2097). — Methylstrophanthobioside, 
Ci2H2i09*0Me,  the  sugar  obtained  by  the  hydrolysis  of  strophanthin 
(Abstr.,  1898,  i,  329;  this  vol.,  i,  555),  forms  a  colourless,  crystalline 
powder  melting  at  207°.  When  hydrolysed,  it  yields  methyl  alcohol, 
S-mannose  and  tZ-rhamnose,  and  is  the  first  crystalline  methyl  ether  of  a 
saccharobiose  (from  the  combination  of  a  hexose  and  a  methylpentose) 
which  has  been  obtained  by  the  hydrolysis  of  a  glucoside.  B.  H.  P. 

Oxycelluloses  and  the  Molecular  Weight  of  Cellulose.  By 
A.  Nastukoff  (Ber.,  1900,  33,  2237 — 2243). — The  author  has 
obtained  two  oxycelluloses  from  cellulose,  the  one  by  the  aid  of  bleach¬ 
ing  powder  solution  and  the  second  by  means  of  a  1  per  cent,  neutral 
permanganate  solution.  Both  were  purified  by  solution  in  10  per 
cent,  sodium  hydroxide  solution  and  subsequent  precipitation  with 
hydrochloric  acid,  and  both  possess  the  ordinary  reducing  properties 
of  oxycelluloses,  yield  compounds  with  phenylhydrazine,  and  turn 
yellow  when  warmed  with  sodium  hydroxide.  When  the  second 
oxycellulose  is  boiled  with  a  5  per  cent,  sodium  hydroxide  solution, 
70  per  cent,  of  it  is  converted  into  a  white  powder  which  no  longer 
has  reducing  properties  but  possesses  the  same  percentage  composition 
as  the  original  substance  (compare  Faber  and  Tollens,  Abstr.,  1899,  ii, 
854).  The  molecular  weights  of  triacetylcellulose  and  triacetyl- 
oxycellulose  have  been  determined  in  nitrobenzene  solution  by  the 
boiling  point  method.  The  results  point  to  a  molecule  40C6H10O5 
for  cellulose  and  indicate  that  the  formation  of  oxycellulose  by  the 
aid  of  bleaching  powder  is  merely  a  process  of  oxidation  and  not  of 
hydrolysis.  J,  J.  S. 
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Cellulose  Nitrates.  By  A.  Luck  and  Charles  F.  Cross  (J.  Soc. 
Chem.  Ind .,  1900,  19,  642-— 644). — The  instability  of  the  cellulose 
nitrates  is  not  merely  due  to  incomplete  removal  of  all  traces 
of  the  nitrating  acid,  as  subsequent  extraction  with  water,  al¬ 
cohol,  ether,  or  benzene  does  not  render  them  stable.  Treatment 
with  50  per  cent,  aqueous  acetone,  however,  renders  the  substance 
much  more  stable  than  when  boiled  and  washed  in  water  in  the  usual 
way,  whilst  with  90 — 93  per  cent,  acetone  structural  disintegration  of 
the  nitrate  occurs,  and  the  substance  can  be  obtained  in  the  form  of 
a  hard,  dense  powder.  The  impurities  which  lower  the  stability  of 
the  nitrate  are  present  in  the  acetone  filtrate,  and  seem  to  have  acid 
characters,  as  they  yield  insoluble  lead  salts  (PbO,  60 — 63,  and 
N,  3 ‘5  per  cent.)  ;  their  baneful  influence  may  be  eliminated  by  treat¬ 
ing  the  nitrate  with  lead  or  zinc  oxide.  The  purest  cellulose  nitrate, 
however,  slowly  decomposes  with  formation  of  unstable  acid  products 
when  boiled  for  some  time  in  water,  J.  J.  S. 

Preparation  and  Properties  of  Diastase -Achroodextrin  III. 
By  Eugen  Prior  and  D.  Wiegmann  ( Zeit .  angew .  Chem.,  1900, 
464 — 469,  Compare  Abstr.,  1897,  i,  312). — Achroodextrin  III, 
identical  with  Ling  and  Baker's  “  malto-dextrin-/?  ”  (Trans.,  1897,  71, 
508),  is  almost  insoluble  in  90  per  cent,  alcohol.  It  has  the  specific 
rotation  [a]D  171 T,  and  reducing  power  B,  42’5.  Its  mol.  weight, 
determined  by  the  cryoscopic  method,  is  642,  corresponding  more 
closely  with  the  formula  2(C12H20O10)  than  with  that  proposed  by  Ling 
and  Baker,  namely,  2(C12H20O10),H2O,  which  is,  however,  the  more 
probable  expression.  Phenyl  hydrazine  gives  no  trace  of  crystalline 
osazone.  Achroodextrin  III  is  completely  fermented  by  Logos  yeast, 
partially  by  Saaz  and  Frohberg  yeasts,  and  not  at  all  by  Sacchciromyces 
cipiculatus  ;  the  fermentation  appears  to  be  direct,  as  no  sugar  can  be 
detected  if  the  yeast  used  has  been  freed  from  sugar  before  digestion. 
By  the  action  of  diastase,  achroodextrin  III  is  converted  to  achroo¬ 
dextrin  IY,  which  is  further  hydrolysed  into  maltose  (Ling  and 
Baker,  loc.  cit.). 

From  the  original  starch-conversion,  erythrodextrin  and  achroo¬ 
dextrin  II  were  also  prepared  in  a  pure  state.  The  latter,  after 
prolonged  contact,  is  fermented  to  the  extent  of  3  per  cent,  by  Saaz 
yeast,  14  per  cent,  by  Frohberg,  and  75*4  per  cent,  by  Logos  yeast. 

The  low  diffusibility  of  dextrins  is  offered  as  an  explanation  of  the 
difficulty  experienced  in  fermenting  them.  It.  L.  J. 

Ammonio-oxycobalt  Thiocyanates.  By  E.  Mascetti  (Zeit 
anorg.  Chem.,  1900,  24,  188 — 190). — The  blackish-green  intermediate 
compounds  obtained  in  the  preparation  of  ammonio-cobalt  thio¬ 
cyanates  (Miolati,  this  vol.,  i,  381)  are  oxycobaltammine  thiocyanates. 
The  salt ,  Co2O2(NH3)10(SON)4,  obtained  by  passing  a  current  of  air 
through  a  strongly  ammoniacal  solution  of  cobalt  sulphate  or  thio¬ 
cyanate  and  ammonium  thiocyanate,  crystallises  in  large,  well-formed 
black  crystals,  and  decomposes  on  exposure  to  air,  changing  to  red 
and  evolving  ammonia.  The  salt  Oo2O9(NH3)10(SON)2(NO3)2,  ob¬ 
tained  in  the  same  manner  from  cobalt  nitrate,  separates  in  dirty, 
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olive-green  crystals,  and  decomposes  more  readily  than  the  preceding 
compound.  E.  C.  R. 

Preparation  of  Zinc  Ethyl  By  Arthur  Lachman  ( Amer .  Chem. 
«/.,  1900,  24,  31 — 39.  Compare  Abstr.,  1897,  i,  461). — The  author 
describes  in  fuller  detail  the  method  already  given.  A  method  is 
also  given  for  the  recovery  of  iodine  from  the  residues  obtained  in 
the  preparation  of  zinc  ethyl.  J.  J.  S. 

Pallado-oxalic  Acid  and  Pallado-oxalates.  By  H.  Loiseleur 
{Compt.rend.,  1900, 131,262 — 264.  Compare Y^zes, Abstr.,  1899,  i, 672). 
— Silver  pallado- oxalate,  Ag2Pd(C204)2,3H20,  is  almost  insoluble  in  cold 
water,  but  crystallises  from  hot  water  in  golden-yellow  needles.  When 
exposed  to  light  or  when  the  solution  is  boiled,  the  salt  is  partially 
reduced.  The  acid ,  although  somewhat  unstable,  can  be  obtained  in 
bulky,  brownish-yellow  needles  of  the  composition  H2Pd(C204  )2,6H20 ; 
when  exposed  to  light,  or  when  its  solution  is  boiled,  it  decomposes 
into  palladium,  oxalic  acid,  and  carbon  dioxide.  The  sodium  salt, 
Na2Pd(C204)2,2H20,  forms  brownish-yellow,  efflorescent  needles.  The 
barium  salt  crystallises  from  hot  water,  with  3H20,  in  small  yellow 
needles.  C.  H.  B. 

Constitution  of  Platinum  Bases.  By  Sofus  M.  Jorgensen  (Zeit. 
anorg.  Chem.,  1900,24,  153 — 182). — Platodiammine  platosemiethylene 
chloride,  Pt(NH3)4C]2(Cl*Pt‘C2H4Cl)2,  is  obtained  by  warming  sodium 
platinichloride  with  absolute  alcohol  until  a  sample  of  the  mixture  is 
not  precipitated  by  concentrated  ammonium  chloride ;  the  filtrate, 
which  contains  the  acid  corresponding  to  Zeise’s  salt,  is  diluted  with 
water  and  a  solution  of  platodiammine  chloride  added  when  the  plato¬ 
diammine  salt  is  precipitated.  It  crystallises  in  fine  yellow  rhombo- 
hedra  or  monoclinic  tablets,  is  very  heavy,  very  sparingly  soluble  in 
cold  water ;  when  boiled  with  water  or  very  dilute  hydrochloric  acid  it 
is  decomposed  and  yields  platodiammine  chloride  and  platinum.  It 
can  be  recrystallised  from  hot  normal  hydrochloric  acid  in  the  dark ; 
and  on  exposure  to  light  is  gradually  converted  into  Magnus’  salt, 
hydrogen  platinochloride,  and  ethylene.  Potassium  platosemiethylene 
chloride ,  KCl2Pt*C2H4*  C1,H20,  crystallises  in  hemimorphic,  monoclinic 
forms:  [a  :  b  :  c  -  0*6374  : 1  :  0*8637  :  £=  95°29*5']  ;  sp.gr.  =2'88;  the 
ammonium  salt  is  isomorphous  with  it  [a:  b  :  c  =  0,6456  : 1  :  0*8690 
£  =  95°29'];  sp.  gr.  2*68. 

Platodiammine  platosemiammine  chloride, 

Pt  (NH3)4C12(C1  *  Pt  •  NH3*  Cl)2, 

described  by  Cossa  (Abstr.,  1896,  ii,  251),  is  most  easily  prepared  by 
warming  platosemidiammine  chloride  with  normal  hydrochloric  acid  for 
30 — 36  hours  on  the  water-bath,  and  after  cooling,  precipitating  with 
an  aqueous  solution  of  platodiammine  chloride ;  it  crystallises  in 
lustrous,  yellow  leaflets.  The  potassium  salt,  KCl^Pt’NHg*  C1,H20, 
crystallises  in  the  rhombic  system  [a  :  b  :  c  =  0*6310  : 1  : 0  8231]  j  the 
ammonium  salt,  NH4Cl2*Pt*NH3*Cl,H20,  forms  large,  lustrous,  orange 
red  prisms,  and  when  heated  with  dilute  ammonium  chloride  is  con¬ 
verted  into  platosemidiammine  chloride. 

Potassium  platosemiethylene  chloride  and  potassium  platosemiammine 
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chloride,  when  treated  with  silver  nitrate,  are  converted  into  the  corre¬ 
sponding  silver  salts,  contrary  to  Blomstrand’s  and  Cossa's  statements. 

E.  C.  B. 

Action  of  Allylalcohol  on  Potassium  Platinoehloride.  By 
Einar  Biilmann  (Ber.,  1900,  33,  2196 — 2201.  Compare  Jorgensen, 
preceding  abstract). — Allyl  alcohol  reacts  with  a  warm  aqueous  solution 
of  potassium  platinoehloride  according  to  the  equation  C3H5*OH  + 
K2PtCl4=  Cl(C3H5*OH)PtCKClK  +  KC1,  but  the  potassium  piatosemi- 
allylalcohol  chloride  has  not  been  obtained  in  a  pure  state.  When  the 
product  is  treated  with  platodiammine  chloride,  platodiammineplatosemi- 
allylalcohol  chloride ,  Pt[(NH3)2ClIClPt(C3H5*OH)Cl]2,  is  obtained  in 
the  form  of  minute,  felted,  yellow  needles ;  it  is  moderately  soluble  in 
cold  water,  but  decomposes  when  the  solution  is  boiled.  Magnus’s  salt 
is  obtained  when  it  is  boiled  with  hydrochloric  acid,  or  when  ammonia 
is  added  to  the  products  of  the  action  of  allyl  alcohol  on  potassium 
platinoehloride,  the  mixture  then  acidified  with  hydrochloric  acid  and 
treated  with  potassium  platinoehloride,  a  dark  red  compound  being 
also  formed  in  the  latter  case.  Alkaloidal  salts  give  precipitates  with 
the  solution  of  potassium  platosemiallylalcohol  chloride;  the  cinchonine 
compound  has  the  composition  019H2201Sr2[HCl2Pt(03H5*OH)Cl]2. 

J.  J.  S. 

Osmyloxalates.  By  L.  Wintrebert  (Compt.  rend.,  1900,  131, 
264 — 267). — Potassium  osmyloxalate,  K20s02(C204)2,2H20,  already 
obtained  by  V&zes  by  the  action  of  oxalic  acid  on  a  solution  of  osmium 
peroxide  in  potassium  hydroxide,  can  also  be  prepared  by  adding  a 
slight  excess  of  oxalic  acid  to  a  warm  concentrated  alkaline  solution 
of  potassium  osmate,  and  crystallises  in  brown  needles.  The  sodium 
salt  is  obtained  in  a  similar  manner,  and  forms  brown  needles  much 
more  soluble  in  cold  water.  Both  salts  are  unstable  in  solution  and 
gradually  yield  a  black  precipitate  of  osmic  acid,  but  this  change  is 
prevented  by  the  presence  of  a  small  quantity  of  oxalic  acid  or  an 
alkali  oxalate.  The  corresponding  silver  salt  forms  greenish-brown 
crystals  and  is  unstable. 

When  potassium  osmyloxalate  is  boiled  with  hydrochloric  acid,  it 
yields  potassium  osmichloride,  chlorine,  oxalic  acid,  and  water,  and 
hydrobromic  acid  yields  similar  results.  The  osmyloxalates,  therefore, 
seem  to  be  analogous  to  the  osmylsulphites  and  the  salts  of  osmyl- 
diammonium.  C.  H.  B. 

Action  of  a  Mixture  of  Benzene  Vapour  and  Hydrogen  on 
Platinum  and  Palladium  Black.  By  Georg  Lunge  and  J.  Akunoff 
(Zeit.  anorg .  Chem.,  1900,  24,  191 — 202.  Compare  Harbeck  and 
Lunge,  Abstr.,  1898,  ii,  193). — A  mixture  of  hydrogen  with  5  to  8 
per  cent,  of  benzene  vapour,  when  'passed  over  platinum  black 
25  times  at  the  ordinary  temperature,  undergoes  contraction  corre¬ 
sponding  with  the  complete  conversion  of  the  benzene  into  hexahydro- 
benzene  ;  a  complete  conversion  is  obtained  at  100°  by  passing  the  gases 
only  three  times  over  the  platinum  black.  Palladium  black  acts  in  a 
similar  manner,  but  more  readily  ;  the  product  at  the  ordinary  tempe¬ 
rature  is,  however,  tetrahydrobenzene.  Both  platinum  and  palladium 
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black  become  inactive  after  large  quantities  of  the  gas  have  been 
passed  over  them,  and  are  only  rendered  active  again  by  heating  in  a 
current  of  hydrogen.  Owing  to  the  proximity  of  the  boiling  points, 
the  authors  were  unable  to  separate  the  tetra-  and  hexa-hydrobenzene 
from  the  excess  of  benzene.  E.  C.  It. 

The  Number  of  Isomeric  Naphthalene  Derivatives.  By 
Hugo  Kauffmann  {Ber.,  1900,  33,  2131 — 2134.  Compare  Hey,  this 
vol.,  i,  482,  and  Fulda,  quoted  by  Noelting,  Mon.  sci.f  1894,  [iv],  81, 
178). — A  formula  is  given  by  means  of  which  the  number  of  isomeric 
naphthalene  derivatives  may  be  calculated.  C.  F.  B. 

Crystalline  Form  of  Tolane.  By  Giovanni  Boeris  ( Atti  Real . 
Accad.  Lincei ,  1900,  [v],  9,  i,  382 — 383). — Tolane  crystallises  in  the 
monoclinic  system  [a:  b  :  c  =  2*21081  :  1  :  1*35990  ;  /?  =  64°59/].  The 
crystals  show  great  similarity  to  those  of  stilbene,  dibenzyl,  and  azo¬ 
benzene  (Abstr.,  1899,  ii,  731  and  732).  T.  H.  P. 

Reactions  of  Aniline  and  of  Hydroxylamine  with  Hydroxy- 
and  Unsaturated  Compounds.  By  Alfred  Tingle  ( Amer .  Chem.  J., 
1900,  24,  45 — 59). — With  the  object  of  ascertaining  whether  /?-ketonic 
esters  react  in  the  ketonic  or  enolic  form  when  undergoing  conden¬ 
sation  with  amino-compounds,  the  reaction  between  aniline  or  hydroxyl¬ 
amine  and  different  hydroxy-  and  unsaturated  esters  has  been  studied, 
but  so  far  no  generalisations  can  be  drawn. 

When  aniline  and  ethyl  tartrate  are  boiled  together  for  2 
hours,  the  products  are  tartranilide  and  ethyl  phenyltartramate , 
C02Et*CH(OH)*CH(OH),CO*NHPh ;  the  latter  is  soluble  in  water, 
crystallises  in  small,  colourless  plates,  and  melts  at  152 — 153°. 

Ethyl  cinnamate  and  hydroxylamine  yield  phenylisooxazole  (Abstr., 
1891,  468)  and  an  uncrystallisable  oil. 

Jeanrenaud’s  work  on  the  action  of  methyl  salicylate  on  hydroxyl¬ 
amine  (Abstr.,  1889,  870)  has  been  repeated  and  his  results  confirmed  ; 
when,  however,  a  smaller  amount  of  alkali  is  employed,  the  product  is 
salicylic  acid,  and  not  salicylhydroxamic  acid. 

Methyl  salicylate  and  aniline,  when  perfectly  dry,  yield  phenol  and 
methylaniline ;  when  the  reagents  are  not  quite  dry,  salicylanilide 
is  also  formed. 

No  reaction  occurs  between  ethyl  tartrate  and  hydroxylamine,  ethyl 
cinnamate  and  aniline,  potassium  cinnamate  and  hydroxylamine,  or 
sodium  salicylate  and  aniline. 

Aniline  appears  to  react  with  o -  or  ju-nitrophenol,  but  no  well  defined 
products  have  been  obtained.  J.  J.  S. 

Removal  or  Substitution  of  Sulphonic  Groups  in  Naphtha¬ 
lene  Derivatives  by  Nascent  Chlorine.  By  Wilhelm  Vaubel 
(Zeit.  angew .  Chem 1900,  686 — 687). — Nascent  bromine  fails  to  dis¬ 
place  sulphonic  groups  from  naphthol-  and  naphthylamine-sulphonic 
acids.  Nascent  chlorine  displaces  sulphonic  groups  when  they  occur  in 
o-  and  ^-positions,  except  in  a-naphthylamine-4  :  8-  and  -2  :  7-disulphonic 
acids  and  a-naphthol-4  : 8-disulphonic  acid,  but  does  not  affect  them 
when  in  the  m-position  or  when  heteronucleal,  L,  J. 
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Action  of  Nitrons  Acid  on  Bromo-  and  Ohloro- derivatives 
of  Phenols.  By  Theodor  Zincke  ( J ‘  pr.  Chem.,  1900,  [ii],  61, 
561 — 567). — Bromo-  and  chloro-phenols,  when  treated  with  nitrous 
acid,  are  always  converted  into  nitrophenols,  in  most  cases  the  halogen, 
but  sometimes  a  hydrogen  atom,  being  replaced  by  the  nitro-group. 
In  this  way,  mono-  and  di-bromo-jo-cresol  yield  the  same  3-bromo-5- 
nitro -^-cresol  (m.  p.  68°),  tribromo-p-cresol  yields  a  dibromonitro-p- 
cresol  (m.  p.  124°),  and  tetrabromo-^-cresol  yields  a  tribromonitro-p- 
cresol  (m.  p.  160°);  similarly,  5-bromo-o-cresol  and  3  :  5-dibromo-o- 
cresol  yield  3-nitro-5-bromo-o-cresol  (m.  p.  88°),  tribromo-oeresol 
yields  a  dibromonitro-o-cresol  (m.  p.  141°),  and  tetrabromo-o-cresol 
yields  tribromo-3-nitro-o-cresol  (m.  p.  156°).  The  action  of  nitrous 
acid  on  bromo-derivatives  of  m-cresol  is  not  quite  clear ;  nitro-deriva- 
tives  are  produced,  but  molecular  transformation  appears  also  to  take 
place.  Some  of  the  above  derivatives  can  also  be  prepared  by  means 
of  nitric  acid,  while  in  some  cases,  for  example,  dichloro-  and  dibromo- 
jp-cresol,  by  the  action  of  nitric  acid,  the  unstable  nitroketones  are 
obtained  ;  on  the  other  hand,  chloro-  and  bromo-/)-cresol,  when  treated 
with  nitric  acid,  yield  nitrated  oxy ketones.  Tribromo-p-cresol,  when 
treated  with  nitric  acid  in  acetic  acid  solution,  yields  the  above-men¬ 
tioned  dibromonitro-p  cresol  if  immediately  precipitated  by  water,  but 
if  the  solution  is  left  for  a  time  the  compound 

C0<CBrS5>CMe,0H 

is  obtained.  This  forms  clear,  tabular  crystals,  melts  at  128°,  gives  a 
yellow  solution  in  sodium  hydroxide,  yields  a  crystalline  acetyl  deriva¬ 
tive  melting  at  127 — 128°,  and  is  reconverted  into  tribromo-/>-cresol 
on  reduction.  ft.  H.  P. 

Derivatives  of  2-Methyl-l  :  3  : 4 :  5-Phentetrol.  By  Karl 
Konya  (Monatsh.,  1900, 21,  422 — 432). — 3 -Hydroxy-§-methoxy-%methyl- 
p-quinone-4-monoxime,  obtained  when  methylphloroglucinol  mono¬ 
methyl  ether  is  treated  with  potassium  nitrite  and  acetic  acid,  forms 
flaky,  violet  crystals,  which  have  a  metallic  lustre  and  explode  at 
194°.  When  reduced  with  stannous  chloride,  it  is  converted  into 
4 amino-Z-hydroxy-x>-m,ethoxy  %methylphenol  hydrochloride  ;  this  crystal¬ 
lises  in  groups  of  colourless,  slender  needles,  and  yields  a  tetracetyl  de¬ 
rivative  of  the  base,  which  forms  small,  snow-white  crystals  melting 
at  178°.  When  oxidised  with  ferric  chloride,  the  hydrochloride  forms 
3-hydroxy-5-methoxy-2-methylp-quinone,  crystallising  in  small,  flaky, 
yellowish  crystals,  which  begin  to  sublime  at  160°  and  melt  at  186°. 
The  corresponding  quinol  crystallises  in  small,  slender,  transparent 
needles,  oxidises  quickly  when  exposed  to  air,  decomposes  at  134°, 
and  yields  a  triacetyl  derivative  melting  at  174°.  It.  H.  P. 

Monoalkyl  Ethers  of  Phloroglncinol.  By  Josef  Herzig  and 
F.  Aigner  ( Monatsh .,  1900,  21,  433 — 445). — Phloroglucinol  mono¬ 
methyl  ether  (this  vol.,  i,  290)  is  easily  prepared  by  the  reduction  of 
^/ra-dinitroanisole  and  hydrolysis  of  the  resulting  diaminoanisole  di¬ 
hydrochloride,  which  forms  a  colourless,  crystalline  mass  decomposing 
at  220°  ;  the  trihromo-dQ rivative,  OMe*C6Br3(OH)2,  crystallises  in 
long,  transparent  needlesmelting  at  123°,  and  forms  a  diacetyl  deriva 
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tive  which  crystallises  in  long,  white  needles  melting  at  112 — 114°; 
the  dibenzoyl  derivative,  OMe‘C6H3(OBz)2,  forms  slender,  colourless 
needles,  melts  at  96°,  and  is  easily  hydrolysed  •  the  diacetyl  deri¬ 
vative,  OMe*C6H3(OAc)2,  crystallises  in  long,  colourless  needles  melt¬ 
ing  at  74°. 

Phloroglueinol  monoethyl  ether  can  be  prepared  in  a  similar 
manner  from  sym-dinitrophenetole.  It.  H.  P. 


Organo-mereury  Compounds  of  Benzoic  Acid.  By  Leone 
Pesci  ( Atti  Real,  Accad.  Lincei ,  1900,  [v],  9,  i,  255 — 262). — Hydroxy - 

mercuribenzoic  anhydride ,  C6H4<^^^^>0,  is  prepared  by  heating  mer¬ 
curic  acetate  with  benzoic  acid  until  potassium  hydroxide  fails  to  pre¬ 
cipitate  mercuric  oxide,  and  then  treating  with  ammonia  solution  to 
obtain  ammonium  hydroxymercuribenzoate  ;  the  anhydride  is  formed  on 
treating  the  ammonium  salt  with  acetic  acid  or  the  corresponding 
sodium  salt  with  carbon  dioxide.  It  forms  microscopic  mammillary 
crystals  insoluble  in  the  ordinary  solvents,  and  is  decomposed  with 
difficulty  by  mineral  acids ;  it  does  not  melt  when  heated,  but  at  high 
temperatures  decomposes  and  deflagrates.  The  acid  is  very  unstable, 
but  its  salts,  formed  on  treating  the  anhydride  with  the  correspond¬ 
ing  hydroxide  or  carbonate,  are  strongly  basic  compounds  readily  de¬ 
composed  by  solvents  yielding  the  anhydride  of  the  acid  and  the 
metallic  hydroxide  ;  with  acids,  including  carbonic  acid,  the  anhydride 
is  re-formed.  The  ammonium ,  0H*Hg*C6H4*C02NH4,  barium ,  calcium , 
magnesium ,  iso amylamine,  and  benzylamine  salts  are  described. 

By  the  action  of  the  halogen  hydracids  on  hydroxymercuribenzoic 
anhydride  or  on  metallic  hydroxymercuribenzoates,  chloro-,  bromo-, 
and  iodo-mercuribenzoic  acids  may  be  obtained.  They  are  unstable 
substances,  and  in  presence  of  the  halogen  hydracids  tend  to  decom¬ 
pose,  forming  benzoic  acid  and  the  mercury  haloid  salt.  Chloro - 
mercuribenzoic  acidy  Cl,Hg*C6H4*C02H,  is  a  colourless,  microcrystalline 
powder  moderately  soluble,  with  partial  decomposition,  in  boiling 
water  or  methyl  or  ethyl  alcohol.  Its  sodium  salt  (with  2|H20), 
aniline  salt,  and  double  Salt  with  ammonium  chloride, 

Cl*Hg-C6H4-C02NH4,2NH4Cl, 


are  described. 

Bromomercuribenzoic  acid ,  Br*Hg*C6H4*C02H,  separates  from  methyl 
or  ethyl  alcohol  in  needles ;  the  potassium ,  sodium  (with  4H20),  and 
barium  (with  3H20)  salts  were  prepared. 

Iodomercuribenzoic  acid ,  I*Hg*C6H4,C02II,  could  not  be  obtained 
pure  owing  to  the  ease  with  which  it  decomposes.  The  potassium , 
sodium ,  and  barium  salts  are  described. 

The  author’s  previous  work  (Abstr.,  1894,  i,  248)  indicates  that  the 
mercury  group  in  these  compounds  occupies  the  para-position  relatively 
to  the  carboxyl  radicle.  T»  H.  P. 


Commercial  Dichlorophthalic  Acid.  By  Carl  Graebe  (Ber., 
1900,  33,  2019 — 2023). — To  purify  commercial  dichlorophthalic  acid, 
which  always  contains  the  trichloro-acid,  the  following  method  is  em¬ 
ployed.  By  heating  at  180 — 200°,  the  acid  is  completely  converted 
into  anhydride,  which  is  then  heated  for  about  an  hour  in  a  reflux 
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apparatus  with  an  equal  weight  of  absolute  alcohol ;  water  is  after¬ 
wards  added  until  no  further  turbidity  is  formed,  and  the  precipitated 
ethyl  hydrogen  dichlorophthalate  washed  with  water,  dried,  and  puri¬ 
fied  by  crystallisation  from  carbon  tetrachloride  or  a  mixture  of 
chloroform  and  light  petroleum.  By  heating  at  200°,  this  salt  is  con¬ 
verted  into  the  anhydride  of  the  acid,  and  on  dissolving  the  latter  in 
hot  water,  3  :  6-dichlorophthalic  acid  (see  following  abstract)  is  ob¬ 
tained.  It  crystallises  from  water  in  well-developed,  anhydrous 
plates,  and  has  no  definite  melting  point,  since  the  formation  of  the 
anhydride  begins  below  100°;  the  melting  point  of  the  latter  is  191° 
(Faust  gave  187°). 

Ethyl  hydrogen  3  :  6- dichlorophthalate ,  C10HgO4Cl2,  obtained  as  just 
described  or  by  hydrolysing  the  diethyl  ester  with  1  mol.  of  potassium 
hydroxide,  melts  with  incipient  decomposition  at  128 — 130°,  and  is 
readily  soluble  in  alcohol  or  chloroform,  but  only  slightly  so  in  water. 

T.  H.  P. 

3  :  6-Dichlorophthalic  Acid.  By  Carl  Graebe  and  S.  Gourevitz 
( Ber 1900,  33,  2023 — 2026). — The  dichlorophthalic  acid  of  commerce, 
when  purified  by  the  method  described  in  the  preceding  abstract, 
proves  to  be  the  3  : 6-dichloro-acid,  as  is  shown  by  its  conversion  into 
^-dichlorobenzene,  the  intermediate  steps  in  the  transformation  being 
dichlorophtbalimide,  dichloroanthranilic  acid,  and  2  : 5-dichloro- 
aniline. 

Ethyl  ammonium  3  :  6- dichlorophthalate ,  C02Et*C6H2Cl2’C02NH4,  is 
readily  soluble  in  water  and,  to  a  less  extent,  in  alcohol.  The  silver 
salt  was  prepared,  and  also  the  diethyl  ester,  which  melts  at  60°. 

3  :  §-Dichlorophthalanil,  C14H^02NC12,  obtained  by  heating  the 
anhydride  of  the  acid  with  aniline,  crystallises  from  alcohol  in  colour¬ 
less  needles  melting  at  191°. 

3  :  §-Dichlorophthalimide ,  C8H302NC12,  is  prepared  by  passing 
ammonia  into  molten  dichlorophthalic  anhydride,  or  by  evaporating  an 
ammoniacal  solution  of  ethyl  hydrogen  dichlorophthalate  to  dryness  and 
heating  at  240 — 250°  until  gas  ceases  to  be  evolved ;  it  is  very  soluble 
in  hot  alcohol,  from  which  it  crystallises  in  needles  melting  at  242°. 

3  :  6- Dichloroanthranilic  acid ,  C7H502NC12,  is  obtained  by  heating  an 
aqueous  solution  of  dichlorophthalimide  and  sodium  hydroxide  with 
the  calculated  quantity  of  sodium  hypobromite,  and  precipitating  the 
filtered  liquid  with  hydrochloric  acid.  It  sublimes  in  colourless 
needles,  melts  at  142°,  and  dissolves  readily  in  organic  solvents  and  in 
hot  water.  It  yields  an  unstable  hydrochloride ,  but  cannot  be  esterified 
by  the  action  of  hydrogen  chloride  and  an  alcohol.  On  treatment 
with  sodium  nitrite  in  alcoholic  solution,  the  acid  yields  2  :  5-dichloro- 
benzoic  acid  melting  at  151 — 153°  (Lellmann  and  Klotz  gave  153*5°), 
whilst  when  heated  at  230 — 240°  it  is  resolved  into  carbon  dioxide 
and  2 :5-dichloroaniline,  from  which  jt?-dichlorobenzene  was  obtained 
by  the  diazo-reaction.  T.  H.  P. 

Formation  of  Esters  in  the  Phthalic  Acid  Group.  By 
Carl  Graebe  ( Ber .,  1900,  33,  2026 — 2028). — Like  the  tetrachloro-, 
tetrabromo-,  and  tetraiodo-phthalic  acids,  3  :  6-dichlorophthalic  acid 
forms  an  exception  to  Victor  Meyer’s  esterification  rule,  and  readily 
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yields  in  the  cold  an  alkyl  hydrogen  salt.  This  is  readily  explained 
by  Meyer’s  assumption  that  in  such  cases,  under  the  influence  of  con¬ 
centrated  sulphuric  or  hydrochloric  acid,  an  anhydride  is  formed  which, 
with  the  alcohol,  gives  rise  to  the  alkyl  hydrogen  derivative.  Further 
exceptions  to  the  above  law  are  afforded  by  3 : 6-dichlorobenzoyl- 
benzoic  and  tetrachl or obenzoyl benzoic  acids,  which  are  almost  quanti¬ 
tatively  esterified  in  the  cold.  It  is  supposed  that  these  acids  assume  the 
tautomeric  form  of  hydroxyphthalides,  which  react  with  the  alcohol  thus : 

C6Cl1<CP?!gH)>0  +  Et-OH  =  C02Et-C6Cl4-CPh(0H)2 ;  the  additive 

compound  then  loses  water,  yielding  the  ethyl  ester  of  the  correspond¬ 
ing  chlorinated  benzoylbenzoic  acid.  T.  H.  P. 

Said.  By  Georg  Cohn  (/.  pr.  Chem .,  1900,  [ii  ],  61,  544—553). 
— Salol,  when  heated  on  a  water-bath  with  an  excess  of  sulphuric  acid, 
yields  a  mixture  of  phenylsulphonic  and  sulphosalicylic  acids.  Sodium 
sulphosalicylate,  when  treated  with  phenol  and  phosphorus  oxy¬ 
chloride,  yields  diphenyl  sulphosalicylate ,  C02Ph,C6H3(0H)*S03Ph, 
which  crystallises  in  small  needles,  melts  at  172 — 173°,  and  gives  a 
brown  coloration  with  a  solution  of  ferric  chloride.  /3-Dinaphthyl 
sulphosalicylate ,  a  white  powder,  and  diguaiacyl  sulphosalicylate ,  which 
crystallises  in  needles  melting  at  112—113°,  are  described. 

Salol  condenses  with  primary  or  secondary  amines,  phenol  being 
eliminated;  salicylphenetidide  melts  at  140°;  salicylanisidide  crystal¬ 
lises  in  clusters  of  long,  slender  needles  melting  at  159 — 160°,  salicyl - 
diphenylamide  in  prisms  melting  at  193°,  and  salicylphenylhydrazide  in 
leaflets  melting  at  131°.  The  salicylic  esters  of  phenols  are  easily 
obtained  when  salol  is  heated  with  the  respective  phenols.  The  fol¬ 
lowing  are  described :  Salicyleugenol,  small  prisms,  melting  at  73°; 
{3-naphthyl  salicylate,  crystalline,  melting  at  95° ;  salicylcarvacrol ,  an 
oil;  salicyl-m-cresol ,  leallets,  melting  at  170°;  salicyl-^-acetaminophenol 
(“  salophen  ”),  crystalline,  melting  at  185°;  salicyl-p-aminophenol , 
needles,  melting  at  168 — 169°;  disalicyl- ^-aminophenol,  melting  at 
176°;  monosalicylresorcinol ,  melting  at  137°;  salicylquinol,  slender 
leaflets,  melting  at  96 — 98°;  disalicylquinol,  thick  leaflets,  melting  at 
150 — 151°.  Salol,  when  heated  with  salicylamide,  yields  disalicyl - 
amide ,  which  crystallises  in  bright  yellow,  long  needles  melting  at 
200—203°. 

Phenyl  jo-cresotate  reacts  with  phenols  in  a  similar  manner : 
{3-naphthyl  p -cresotate  crystallises  in  white  leaflets  melting  at  103 — 104°, 
resorcinyl  di-p-cresotate  in  slender  needles  melting  at  106 — 107°,  and 
quinyl  di-ip-cresotate  in  clusters  of  long  needles  melting  at  197 — -198°. 

Phenyl  cinnamate,  when  treated  with  guaiacol,  yields  cinnamyl - 
guaiacol ,  which  melts  at  121°.  R.  H.  P. 

Synthesis  of  ^-Methoxyhydratropic  Acid.  By  J.  Bougault 
( Compt .  rend.,  1900,  131,  270- — 272). — ^-Hydroxyhydratropic  acid, 
prepared  by  Trinius’  method  (Absti\,  1885,  529),  melts  at  130°,  and 
was  assumed  by  him  to  be  identical  with  phloretic  acid  (m.  p.  128°), 
but  this  is  not  the  case,  as  jo-methoxyhydratropic  acid  prepared  from  it 
melts  at  57°,  whilst  the  methyl  derivative  of  phloretic  acid  melts  at 
101°.  On  the  other  hand,  the  acid  obtained  by  the  action  of 
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hydriodic  acid  on  the  methoxyhydratropic  acid  derived  from  anethole 
(this  vol.,  i,  495)  is  identical  with  ^-hydroxyhydratropic  acid. 

C.  H.  B. 


o- Aminosalicylic  Acid.  By  Oskar  Zahn  (/.  pr .  Chem.,  1900,  [ii], 

61,  532 — 544). — o -Diazosalicylic  acid ,  C02H•C6H3<C^^^,,  obtained 

by  diazotising  o-aminosalicylic  acid  [C02H :  OH  :  NH2  =  1:2:3]  in 
glacial  acetic  acid  solution,  crystallises  in  lustrous,  yellow  needles, 
decomposes  at  155°,  and  combines  with  resorcinol  to  form  resorcinol- o- 
azosalicylic  acid ,  a  dark-red,  insoluble  substance  which  does  not  melt 
below  300°.  The  hydrazine  obtained  by  the  reduction  of  o-diazo- 
salicylic  acid  is  a  very  unstable  substance,  but  condenses  readily  with 
pyruvic  acid ,  forming  the  hydrazone>C02H.*  C6H3(OH)*  NH*NICMe*  C02H, 
which  melts  at  205°. 

The  following  derivatives  of  o-aminosalicylic  acid  are  described  : 
Formyl- o-aminosalicylic  acid,  grey  needles  decomposing  at  215°  ;  hydroxy - 
carboxyphenylaminoacetic  acid ,  C02H*C6H3(0H)*NH*CH2*C02H,  small 

leaflets  melting  at  220°,  ;  the  anhydride ,  C02H*C6H3<C^ 


'O — CO 
*NH*CHc 


small  needles  melting  at  174 — 175°,  and  its  ethyl  ester,  a  crystal¬ 
line  compound  decomposing  at  231°;  ethenyl-o-aminosalicylic  acid , 

C02H*C6H3<C^^CMe,  a  crystalline  substance  melting  at  245° ; 

carbamidodisalicylic  acid ,  C0[lSrH*C6H3(0H)*C02H]2,  microscopic 

crystals  ;  ethyl  carboxy- o-aminosalicylic  acid, 

C02H-C6H3(0H)-NH-C02Et, 

small  plates  melting  at  155°,  and  the  anhydride,  C02H*C6H3<vj^j-^>C0, 

a  crystalline  substance  melting  above  300°  \  o-wramidosalicylic  acid, 
C02H*C6H3(0H)mNH*C0'NH2,  a  crystalline  substance  decomposing  at 
215° ; phenylsulphone-o-aminosalicylic acid ,  C02H*C6H3(0H)'lSrH*S02Ph, 
small  prisms  melting  at  194° ;  allylthiocarbamido-o- salicylic  acid , 
C02H*CQH3(0H)*lSrH,CS,l^H,C3H5,  small  prisms  melting  at  156°  ; 
phenylthiocarbamido-o-salicylic  acid ,  crystalline  clusters  decomposing 
at  263°  ;  benzylidene-o- aminosalicylic  acid,  C02H*C6H3(0H)*N!CHPh, 
a  yellowish,  crystalline  substance  which  does  not  melt  below  300°  ; 
o-hydroxybenzylidene-o-aminosalicylic  acid,  a  yellowish  substance  melt¬ 
ing  at  207°.  B.  H.  P. 


a- Amino-acids.  By  Emil  Erlenmeyer,  jun.  (Ber.,  1900,  33, 
2036 — 2041). — a-Benzoylaminocinnamide,  obtained  by  the 

action  of  alcoholic  ammonia  on  a-benzoylaminocinnamic  anhydride, 
crystallises  from  dilute  alcohol  in  long,  colourless  needles  melting  at 
168°.  It  is  very  stable  towards  mineral  acids,  but  quickly  attacked 
by  sodium  hydroxide  solution,  to  which  it  imparts  a  yellow  or  yellowish- 
red  colour.  On  precipitating  the  alkaline  solution  with  hydrochloric 
acid,  a  small  quantity  of  benzoylaminocinnamic  acid  is  formed,  the 
principal  product  being,  however,  an  intensely  yellow  precipitate, 
which  crystallises  from  alcohol  in  yellow  needles  decomposing  at  270°. 

vol  lxxviii.  ii.  r  r 
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This  substance  is  neutral  and  has  probably  the  constitution 

CHPh:c<NH' nPh ; 

CO— 1ST 


it  is  moderately  soluble  in  glacial  acetic  acid  and  also  in  hot  sodium 
hydroxide  or  carbonate  solution,  from  which  it  is  deposited  unchanged. 
By  prolonged  boiling  of  a  solution  of  the  amide  in  acetic  anhydride,  it 
becomes  reddish-yellow  and  part  of  the  amide  is  reconverted  into  the 
anhydride,  whilst  if  the  boiling  is  still  further  continued,  a  pasty,  red 
resin  is  formed.  Boiling  with  quinoline  converts  the  amide  into 
anhydride. 

The  action  of  aniline  on  a-benzoylaminocinnamic  anhydride  gives  rise 
to  the  corresponding  anilide ,  C22H1802N2,  which  crystallises  in  colour¬ 
less  needles,  melts  at  238°  and  dissolves  in  glacial  acetic  acid.  It  is 
very  stable  towards  acids  and  alkalis,  but  on  prolonged  boiling  with 
acetic  anhydride  undergoes  decomposition,  yielding  two  substances, 
one  yellow  and  the  other  colourless. 

On  strongly  heating  piperidine  with  a-benzoylaminocinnamic  anhydr¬ 
ide,  the  piperidide  of  the  acid  C21H2202lSr2  is  formed  ;  this  separates  in 
massive,  colourless  crystals,  melts  at  178°,  and  dissolves  readily  in 
chloroform  or  glacial  acetic  acid.  It  strongly  resists  the  action  of 
acids  or  alkalis,  and  on  continued  heating  with  acetic  anhydride  is  con¬ 
verted  into  the  anhydride  of  the  acid. 

These  reactions  throw  doubt  on  the  view  expressed  by  the  author 
(. Annalen ,  1893,  275,  6;  Abstr.,  1899,  i,  759)  that  internal 

anhydrides  of  acids  containing  the  group  •CH!C(C02H),NH#CO*B. 

•ch:c-n-cor 

have  the  constitution  ;  thus,  in  the  case  of  a-benzoyl- 


aminocinnamic  acid  the  internal  anhydride  may  be  formed  from  the 
tautomeric  modification  of  the  formula  CHPh!C(C02H)*N!CPh,OII, 

.  .  .  .ISTuCPh 

and  would  then  have  the  constitution  CHPh.C<TrN^  A 


T.  H.  P. 


Removal  of  a  Sulpho-group  by  Reduction.  By  F.  J.  Moore 
(. Ber 1900,  33,  2014 — 2015). — When  ^9-sulphocinnamic  acid  is  reduced 
by  means  of  sodium  amalgam  or  amalgamated  aluminium,  the  sulpho- 
hydrocinnamic  acid  expected  is  not  obtained,  as  the  sulpho-group  is 
split  off  and  the  resulting  cinnamic  acid  reduced  to  hydrocinnamic 
acid.  T.  H.  P. 


Pyrone  Group.  VI.  Constitution  of  Meconic,  Comenic, 
and  Pyromeconic  Acids.  By  Alberto  Peratoner  and  G.  Leonardi 
( Gazzetta ,  1900,  30,  i,  539 — 565.  Compare  Abstr.,  1898,  i,  69). — By 
the  action  of  barium  hydroxide  on  meconic,  comenic,  and  pyromeconic 
acids,  strongly  reducing  volatile  compounds  having  a  peculiar  odour  are 
obtained,  but  could  not  be  isolated.  With  phenylhydrazine  acetate, 
these  products  give  an  unstable,  oily  phenylhydrazone,  but  on  heating 
with  excess  of  the  reagent,  yield  the  same  C6H6(N2HPh)3, 

which  forms  a  straw-yellow,  crystalline  powder,  rapidly  undergoes 
change,  and  melts  at  238 — 240°  when  plunged  into  a  previously  heated 
bath  ;  it  dissolves  slightly  in  benzene,  but  is  almost  insoluble  in  the 
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other  organic  solvents.  The  osazone  dibromide ,  C6H6Br2(N2HPh)3, 
crystallises  from  benzene  in  orange-yellow,  microscopic  needles  melting 
at  258 — 260°.  On  hydrolysing  acetylcarbinyl  acetate  with  barium 
hydroxide,  an  unsaturated,  strongly  reducing,  oily  product  is  obtained 
which  yields  the  same  phenylosazone  as  that  just  described  (compare 
Allowing  abstract).  Hence  the  first  product  of  the  action  of  barium 
hydroxide  on  these  acids  is  acetylcarbinol,  and  in  presence  of  excess  of 
the  base  2  mols.  of  this  alcohol  condense  with  the  elimination  of 
2H20  and  the  formation  of  the  compound  C6H802.  Quantitative 
study  of  the  acids  formed  during  the  hydrolysis  of  the  three  acids 
shows  that  meconic  acid  yields  2  mols.  of  oxalic  acid,  comenic  acid 

1  mol.  of  oxalic  acid  and  1  mol.  of  formic  acid,  and  pyromeconic  acid 

2  mols.  of  formic  acid.  In  all  three  cases,  small  quantities  of  resinous 
substances  are  formed,  besides  which  the  acid  products  undergo  more 
or  less  further  oxidation,  resulting  in  the  formation  of  carbon  dioxide 
and,  especially  with  pyromeconic  acid,  small  quantities  of  methyl 
alcohol. 

The  conclusion  is  drawn  that  meconic  acid  is  2  :  6dicarboxy-3- 
hydroxy-1  :  4-pyronic  acid  (3-hydroxychelidonic  acid),  which  confirms 
the  suggestion  of  Briihl,  Hjelt,  and  Aschan ;  comenic  acid  has  the 

.Q _ (J  JT. 

constitution  C02H*C<^^  and  pyromeconic  acid 

CH-O-C  H9 
ii  i  2, 

CH-CO-CO 

the  last-named  reacting  also  in  the  enolic  form.  T.  H.  P. 


Pyrone  Group.  VII.  A  Condensation  Product  of  Acetyl¬ 
carbinol.  By  Alberto  Peratoner  and  G.  Leonardi  ( Gazzetta ,  1900, 
30,  i,  565 — 576). — By  cautious  hydrolysis  of  acetylcarbinyl  acetate, 
the  oily  condensation  product ,  C6Hg02  (see  preceding  abstract),  is  ob¬ 
tained  as  a  colourless  liquid  with  an  odour  recalling  that  of  aceto¬ 
phenone.  It  is  heavier  than  water  and  boils  with  slight  decomposition 
at  185°  under  the  ordinary  pressure,  but  unchanged  at  105°  under 
20  mm.  pressure,  and  does  not  solidify  at  -  15°.  It  dissolves  in  the 
organic  solvents  and  water,  is  volatile  in  a  current  of  steam,  and  re¬ 
duces  Fehling’s  solution  and  ammoniacal  silver  nitrate  solution.  When 
oxidised  with  permanganate  or  chromic  acid,  it  yields  only  acetic  acid. 
With  phenylhydrazine  acetate  in  the  cold,  it  yields  the  unstable  oily 
phenylhydrazone  soluble  in  water,  and,  on  heating,  the  phenylosazone, 
melting  at  238 — 240°,  described  in  the  preceding  paper.  Its  semi - 
carbazone,  (C6HgO)N3H2CO,  melts  at  190°  with  previous  softening  at 
some  degrees  lower,  and  on  attempting  to  crystallise  it  from  alcohol 


an  oxidation  product ,  (C6H403)N3H3C0,  is  obtained  in  lustrous  crystals 
melting  at  231°.  The  oily  condensation  product  is  dissolved  by,  but 
does  not  react  with,  acid  chlorides.  With  bromine,  an  oily  dibromide 
is  obtained  which  evolves  hydrogen  bromide  and  resinifies  on  dis¬ 
tillation.  The  constitution  assigned  to  the  condensation  product  is 

that  of  the  phenylosazone  (phenyltrihydrazone) 


being  N2HPh:CH-CMe:CH-C(N2HPh)-CH:N3HPh.  T.  H.  P, 
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Ethyl  Dimethylpyronediearboxylate.  By  Riccardo  Oliveri- 
Tortorici  ( Gazzetta ,  1900,  30,  i,  514 — 525). — When  reduced  with 
either  zinc  and  hydrochloric  acid  or  sodium  amalgam  and  excess  of 
acetic  acid,  ethyl  dimethylpyronediearboxylate  does  not  yield  ethyl 
dimethyl tetrahydropyronedicarboxylate  (Abstr.,  1896,  i,  472)  as  would 
be  expected,  but  in  both  cases  a  faintly  yellow,  heavy  oil  of  the  com¬ 
position  C13H1806  (1),  is  obtained.  It  is  very  soluble  in  alcohol,  ether, 
and  other  organic  solvents,  and  is  only  slightly  volatile  in  a  current  of 
steam.  With  ferric  chloride  solution,  it  gives  an  intense  red  coloration 
and  in  alcoholic  solution  instantly  decolorises  dilute  potassium  perman¬ 
ganate  solution,  but  no  additive  compound  with  bromine  could  be 
prepared.  Benzoyl  chloride,  hydroxylamine,  phenylhydrazine,  and 
semiearbazide  are  without  action  on  the  oil,  which,  with  ammonia, 
yields  a  small  quantity  of  a  crystalline,  nitrogenous  compound  melting 
at  180°.  On  dry  distillation  in  a  vacuum,  the  oil  yields  ethyl  aceto- 
acetate,  carbon  dioxide,  and  ethylene  (?) ;  the  same  products  are 
obtained  when  ethyl  dimethylpyronediearboxylate  itself  is  distilled. 

By  the  action  of  semiearbazide  on  ethyl  dimethylpyronediearboxyl¬ 
ate  in  presence  of  fused  sodium  acetate,  a  condensation  product , 
C14H1906N3,  is  obtained ;  it  crystallises  from  alcohol  in  white  needles 
which  dissolve  slightly  in  water,  but  readily  in  ether,  and  melt  and 
evolve  gas  at  270°.  T.  H.  P. 

Velocity  of  the  Reaction  between  Sodium  Hydroxide  and 
Benzaldehyde.  By  CLesar  Pomeranz  ( Monatsh .,  1900,21,  389 — 406). 
— The  reaction  between  sodium  hydroxide  and  benzaldehyde  takes 
place  in  two  stages  (compare  Kohn  and  Trantom,  Trans.,  1899,  75, 
1155) ;  the  first  of  these  is  the  production  of  an  additive  compound, 
(Ph*  CHO)2NaOH,  which  is  formed  by  the  undissociated  sodium 
hydroxide,  and  is  of  the  third  order  ;  the  second  is  the  decomposition 
of  the  additive  compound  into  benzyl  alcohol  and  the  ions  of  sodium 
benzoate,  and  is  of  the  first  order.  R.  H.  P. 

Action  of  Nitric  Acid  on  Vanillin.  By  William  B.  Bentley 
(Amer.  Chem.  1900,  24,  171 — 181), — With  5  per  cent,  nitric  acid 
at  50°,  vanillin  yields  50  per  cent,  of  its  weight  of  nitrovanillin  along 
with  dinitroguaiacol  and  an  insoluble  amorphous  substance  melting 
above  390°,  which  is  probably  identical  with  Tiemann’s  dehydro- 
divanillin  (Abstr.,  1886,  238).  Nitrovanillin  [CHO :  OMe  :  OH  :  N02  = 

1  :  3  :  4  *.  5]  is  best  prepared  by  nitrating  vanillin  with  fuming  nitric 
acid  in  cold  glacial  acetic  acid,  and  crystallises  well  from  this  solvent ; 
it  melts  at  176°,  forms  an  orange-yellow,  efflorescent  potassium  salt, 
C8H604NK,H20,  and  yields  dinitroguaiacol  on  warming  with  dilute 
nitric  acid.  When  oxidised  with  slightly  alkaline  potassium  per¬ 
manganate,  it  gives  a  nitrovanillic  acid  which  crystallises  from 
glacial  acetic  acid  in  light  yellow,  efflorescent  plates  containing 
1£C2H402)  melts  at  216 — -216*5°,  and  is  probably  identical  with 
Weselsky  and  Benedikt’s  acid  (Abstr.,  1882,  1200).  W.  A.  D. 

Nitroketones  and  Ortbonitro -derivatives.  By  Angelo  Angeli 
(Atti  Real ,  Acoad,  Lined*  1900,  [v]>9,  i,  41 — 47). — With  reference  to 


ORGANIC  CHEMISTRY. 


553 


the  work  of  Lucas  (Abstr.,  1899,  i,  433)  and  of  Hantzsch  (Abstr., 
1899,  i,  399,  401)  on  nitroketones,  the  author  calls  attention  to  the 
fact  that,  in  conjunction  with  Rimini  (Abstr.,  1896,  i,  295),  he  has 
obtained  a  compound  probably  belonging  to  that  class  of  substances. 
This  compound,  nitropiperonylacetone,  CH202,C6H3*CH2,00%CH2,N02, 
obtained  by  boiling  safrole  nitrosite  with  alcohol,  reacts  readily  with 
semicarbazide  yielding  the  corresponding  semicarbazone  which  crys¬ 
tallises  from  benzene  in  lustrous,  colourless  scales  melting  at  151°. 
Instead  of  the  name  nitroic  acid  given  by  Hantzsch  (this  vol.,  i,  89) 
to  the  parent  substance  from  which  additive  compounds  of  nitro- 
derivatives  with  sodium  hydroxide  or  alkyloxide  may  be  considered 
to  be  derived,  the  author  proposes  the  name  orthonitric  acids  as  being 
more  suitable.  T.  H.  P. 

Action  of  Nitrogen  Tetroxide  on  Quinonedioximes.  By 
Riccardo  Oliveri-Tortorici  ( Gazzetta ,  1900,  30,  i,  526 — 538.  Com¬ 
pare  Abstr.,  1898,  i,  657). — Nitrogen  peroxide  first  oxidises  the 
dioximes  to  peroxides  and  then  diazotises  one  of  the  NO  groups, 
yielding  unstable  nitrates  of  nitrosodiazo-compounds,  which  readily 
give  up  nitrogen,  forming  the^-dinitro-derivatives  of  the  corresponding 
hydrocarbons.  That  the  primary  action  is  one  of  oxidation  is  shown 
by  the  fact  that  dinitrosocymene  and  thymoquinonedioxime  yield  the 
same  product  on  treatment  with  nitrogen  peroxide. 

With  1  mol.  of  nitrogen  peroxide,  benzoquinonedioxime  and  toluquin- 
onedioxime  both  yield  resinous  products  gradually  decomposing  with 
the  formation  of  jt?-dinitrobenzene  and  ^?-dinitrotoluene  respectively. 
With  thymoquinonedioxime,  which  is  best  prepared  by  the  action  of 
hydroxy  lamine  hydrochloride  on  nitrosocarvacrol,  nitrosodiazocymene 
nitrate ,  C10H12O4N4  [N2-N03  :  Me  :  NO  :  Pr*  =  1  :  3  :  4  :  6  or  1  :  6  :  4  :  3], 
is  obtained  and  forms  light,  canary-yellow  flocks  which,  under  the 
action  of  heat  or  percussion,  decompose  violently  ;  on  heating  in  a 
capillary  tube,  decomposition  occurs  at  56 — 60°.  It  gives  Lieber- 
mann’s  nitroso-reaction,  and  when  treated  in  alcoholic  solution  with 
/3-naphthol  or  resorcinol  produces  the  intense  red  coloration  character¬ 
istic  of  diazo-com pounds.  Its  ethereal  solution  slowly  decomposes, 
yielding  ^-dinitrocymene. 

Impure  naphthaquinonedioxime  (containing  nitrosonaphthol)  and 
nitrogen  peroxide  yield  nitrosodiazonaphthalene  nitrate  in  the  form  of 
unstable  yellow  flocks  which  explode  when  heated  or  struck,  and  could 
not  be  analysed.  In  ethereal  solution,  it  decomposes,  giving  the  corre¬ 
sponding  dinitronaphthol. 

The  action  of  nitrogen  trioxide  on  thymoquinonedioxime  and  the 
corresponding  dinitroso-compound  yields  the  same  product  as  is 
obtained  when  the  peroxide  is  employed.  T.  H.  P. 

Hydroxymethylanthraquinones.  By  Pio  Marfori  ( Chem . 
Centr .,  1900,  i,  1292  ;  from  Ann.  Farm.  Chim .,  1900,  85—95). — 
Chrysophanic  acid  occurs  apparently  in  two  isomeric  forms  which 
melt  at  162°  and  178°  respectively.  Isomeric  acids  melting  at  162° 
and  191°  respectively  were  also  obtained  by  the  oxidation  of  chrysa- 
robin.  The  chrysophanic  acid,  prepared  by  passing  a  stream  of  air 
through  a  solution  of  chrysarobin  in  alcoholic  potash  for  6  days,  crys- 
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tallises  in  golden-yellow,  rhombohedral  plates,  melts  at  162 — 163°,  is 
soluble  in  alcohol,  ether,  benzene,  alkalis,  or  sulphuric  acid,  but 
almost  insoluble  in  cold  ammonia  or  alkali  carbonates,  and  insoluble 
in  water ;  it  is  not  a  purgative.  From  the  crude  product  of  the 
oxidation  of  chrysarobin,  a  yellow  and  a  red  substance  were  also  ob¬ 
tained  by  sublimation  ;  the  former  melts  at  160 — 175°,  and  the  latter 
at  180—184°. 

In  an  appendix  to  the  original  paper  an  oxidation  product  of 
chrysarobin  melting  at  162 — 187°  is  described  which  appears  to 
contain  several  isomerides  ;  it  has  a  strong  purgative  action.  Chrysa¬ 
robin  does  not  act  as  a  purgative.  E.  W.  W. 

Bornylene,  a  New  Terpene.  By  Georg  Wagner  and  Waclaw 
Brykner  (Ber.}  1900,  33,  2121 — 2125). — By  heating  pinene  hydr- 
iodide  with  potassium  phenolate  to  160 — 170°,  instead  of  with  alcoholic 
potash,  camphene  is  obtained  without  admixture  with  a  second 
hydrocarbon.  This  other  hydrocarbon  (Abstr.,  1900,  i,  47)  can  be 
obtained  in  better  yield  than  formerly  by  employing  40  per  cent, 
alcoholic  potash  and  heating  in  an  autoclave  at  170°  for  4  hours.  The 
product  was  fractionated,  and  the  fraction  boiling  at  152 — 160° 
heated  with  acetic  acid  at  55 — 60°  in  a  sealed  tube,  when  the  camphene 
was  converted  into  zsobornyl  acetate,  whilst  the  new  terpene  remained 
unattacked,  and  was  separated  by  fractionation.  This  terpene,  C10H16, 
melts  at  97*5 — -98°,  boils  at  149 — 150°  under  750  mm.  pressure,  and 
sublimes  very  rapidly  even  at  the  ordinary  temperature  ;  it  is  oxidised 
by  dilute  aqueous  potassium  permanganate  at  the  ordinary  tempera¬ 
ture  to  camphoric  acid.  It  is  the  true  camphene,  corresponding  with 
camphor  and  borneol,  and  should  be  named  bornylene  ;  for  the  other 
camphene,  which  is  oxidised  by  permanganate  to  camphenecamphoric 
and  camphenylic  acids,  and  camphenylone,  the  name  tsobornylene  is 
proposed.  The  following  are  the  constitutions  assigned  : 


yCH— CH\ 

CH^ — CMe2 — ^CMe 

x)h2*ch/ 

Bornylene. 


MoBornylene. 


Probably  bornylene  has  been  obtained  already  by  Spitzer  ( Annalen , 
1879,  197,  129).  C.  F.  B. 


Isocamphor.  By  Enrico  Rimini  ( Gazzetta ,  1900,  30,  i,  596—600. 
Compare  Angeli  and  Rimini,  Abstr.,  1897,  i,  88). — To  determine 
whether  tsoeamphor  contains  the  group  ’COCH^  or  ‘COCHPr^*, 
attempts  were  made  to  obtain  condensation  products  of  it  with 
aldehydes,  but  without  success.  With  dihydrotsocamphor,  however, 
this  is  possible,  and  on  mixing  it  with  1  mol.  of  benzaldehyde  and 
gradually  adding  an  alcoholic  solution  of  sodium  ethoxide  (1  mol.), 
benzylidenedihydroisocamphor ,  C10H16O!CHPh,  is  obtained  ;  it  crys¬ 
tallises  from  alcohol  in  small,  white  needles  melting  at  217°.  Hence 


i’socamphor  contains  the  group  *COCH2*,  and  its  constitution  is 

that  of  isoeamphenone  being 


GMe<CH-S>CH- 


T.  H.  P. 
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Researches  in  the  Camphor  Group.  By  Enrico  Rimini 
(Gazzetta,  1900,  30,  i,  600 — 604). — Tanacetoneoxime,  on  treatment 
with  amyl  nitrite,  yields  crystals  consisting  probably  of  tanacetyl- 
imine  nitrate.  By  the  action  of  nitrous  acid,  it  yields  a  pernitroso- 
derivative  (compare  Abstr.,  1895,  i,  426 ;  1897,  i,  87,  88,  90),  which 
decomposes  on  heating,  evolving  red  vapours,  and  when  distilled  in  a 
current  of  steam  in  presence  of  potassium  hydroxide  yields  tanacetone 
and  nitrous  oxide ;  with  hydroxylamine,  tanacetoneoxime  is  regener¬ 
ated,  whilst  by  the  action  of  concentrated  sulphuric  acid,  nitrous  oxide 
is  formed,  together  with  an  oil  which  has  a  peculiar  odour  and  is 
volatile  in  a  current  of  steam.  When  treated  in  alcoholic  solution 
with  the  calculated  quantities  of  semicarbazide  hydrochloride  and 
sodium  acetate,  the  pernitroso-compound  gives  rise  to  tanacetone 
semicarbazone,  which  separates  in  needles  melting  at  178°;  the  same 
melting  point  is  given  by  the  carbazone  when  prepared  directly  from 
tanacetone,  whilst  this  temperature  is  given  in  the  literature  as  271°. 
In  a  similar  manner,  pernitrosomenthone  yields  menthone  semicarb¬ 
azone  melting  at  192 — 193°,  whilst  that  prepared  from  menthone 
melts  at  185°;  also  pernitrosocamphor  gives  camphor  semicarbazone, 
which  is  only  with  difficulty  obtained  directly  from  camphor.  With 
pernitrosofenchone,  however,  the  action  in  the  cold  of  semicarbazide 
acetate  is  similar  to  that  of  alcoholic  ammonia,  the  product  in  both 
cases  being  m>pernitrosofenchone  ;  when  heated  gently  on  the  water- 
bath,  however,  pernitrosofenchone  and  semicarbazide  acetate  yield 
fenchone  semicarbazone ,  C10H16IN*NH’CO#NH2,  which  separates  from 
alcohol  in  white  crystals  melting  at  186 — 187°,  and  cannot  be  obtained 
directly.  T.  H.  P. 

Neroli  (Orange  Blossom)  Oil.  By  Ernst  Erdmann  and  Hugo 
Erdmann  ( Ber.,  1900,  33,  2061 — 2062), — A  claim  for  priority  (see 
H.  Walbaum,  Abstr.,  1899,  i,  620,  621).  R.  H.  P. 

Origin  of  and  Relations  between  the  Glucosides  of  Stro- 
phanthus.  By  Franz  Eeist  (Ber.,  1900,  33,  2063 — 2069.  Compare 
Abstr.,  1898,  i,  328,  329). — The  very  variable  physiological  action  of 
the  pharmaceutical  preparations  of  Strophanthus  has  been  due,  (1)  to 
the  indiscriminate  use  of  different  species  of  Strophanthus  seeds 
(principally  of  Strophanthus  lcombe  and  S.  hispidus),  some  of  which 
contain  no  glucoside,  and  (2)  to  the  existence  of  two  glucosides, 
strophanthin  and  ^-strophanthin,  of  which  the  latter  is  three  or  four 
times  as  strong  a  poison  as  the  former. 

Strophanthin  has  the  formula  C40H66O19,  and,  when  hydrolysed, 
yields  strophanthidin,  C27H3807,2H20,  and  a  sugar,  C12H2109*0Me 
(see  this  vol.,  i,  540)  ;  ^-strophanthin  has  the  formula  C40H60OT6,  and, 
when  hydrolysed,  yields  ^-strophanthidin,  C27H37O5’0Me,  and  a  sugar, 
which  has  not  been  isolated.  R.  H.  P, 

Strophanthin  and  Strophanthidin.  By  Franz  Feist  (Ber., 
1900,  33,  2069 — 2090.  Compare  Abstr.,  1898,  i,  329). — Strophanthin, 
C40H66O19,3H2O,  is  very  hygroscopic,  but  when  dried  over  sulphuric 
acid,  becomes  anhydrous  and  melts  then  at  170°  ;  its  specific  rotation 
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in  water  is  [a]D  +  10 '12°.  When  hydrolysed  with  very  dilate  hydro¬ 
chloric  acid,  it  yields  strophanthidin,  C27H3807,  which  crystallises  with 
^H20  in  lustrous,  monoclinic  prisms  [a  :  b  :  c  —  1  •  1275  :  1  :  1*1179  ; 
/3  —  70°52'],  which  melts  at  169 — 170°,  froths  at  176°,  solidifies  on 
cooling,  and  then  melts  at  232°  (the  melting  point  of  the  pure 
anhydrous  substance  being  235°).  Its  specific  rotation  in  methyl 
alcohol  is  [a]©  +  45*45°. 

Strophanthidin,  when  treated  with  alkalis  and  then  acidified,  yields 
the  isomeric  strophanthidic  lactone,  C27H3807,^H20,  which  melts  at 
243°,  has  been  previously  described  (loc.  cit.)  as  having  the  formula 
(CrH10O2)ic,  and,  when  further  treated  with  alkalis,  yields  anhydro- 
strophanthidic  lactone,  C27H3405  ( loc .  cit.),  which  melts  at  345°  (corr.), 
and  a  brown  acid  compound ,  C26H3806,  which  melts  and  decomposes  at 
180°.  Strophanthidin  or  strophanthidic  lactone,  when  oxidised  with 
potassium  permanganate  in  alkaline  solution,  yields  strophanthic  acid, 
C27H3809,  which  crystallises  in  clusters  melting  at  260*8°,  forms  a 
monohydrate,  which  crystallises  in  small  needles  melting  at  190*7° 
and  an  insoluble  silver  salt,  C27H40O11Ag2,H2O,  which  is  derived  from 
a  dihydrate  of  the  acid.  R.  H.  P. 

Chemistry  of  the  Cell  Membrane  of  Mosses  and  Liverworts. 
By  Friedrich  Czapek  ( Chem .  Centr.,  1900,  i,  1031 ;  from  Flora,  86, 
361.  Compare  Abstr.,  1899,  i,  560). — The  cell  membranes  of  mosses 
and  liverworts  do  not  as  a  rule  give  the  reactions  of  cellulose  directly, 
but  only  after  more  or  less  prolonged  boiling  with  sodium  hydroxide 
solution.  The  cell  walls  of  the  mosses  form  an  intense  yellow  colora¬ 
tion  with  sodium  hydroxide  solution,  and  they  also,  for  the  most  part, 
either  give  Millon’s  reaction  or  produce  a  blackish-green  coloration 
with  salts  of  iron.  Sphagnum  gives  Millon’s  reaction  most  distinctly, 
and  from  this  moss  sphagnol  was  isolated  by  prolonged  boiling 
with  a  1  per  cent,  solution  of  sodium  hydroxide  under  pressure. 
This  compound  is  found  especially  in  mosses  which  grow  in  damp 
places,  appears  to  be  phenolic  in  character,  gives  an  intense  cherry- 
red  coloration  with  Millon’s  reagent,  and  has  rather  strong  antiseptic 
properties.  The  dark  green  iron  reaction  of  the  mosses  is  probably 
due  to  the  presence  of  dicranumtannic  acid,  which  may  be  extracted 
by  prolonged  boiling  with  water  under  pressure.  E.  W.  W. 

Phytochemical  Studies.  I.  Distribution  of  Alkaloids  in  the 
Compositse.  By  M.  Greshoff  {Chem.  Centr.,  1900,  i,  1297  ;  from 
Ned.  Tijd.  Pharm.,  12,  137—146). — A  list  of  Compositce  which  contain 
alkaloids  is  quoted.  Of  150  different  kinds  examined,  50  were  found 
to  contain  alkaloids.  The  fruit  of  Echinops  Ritro  contains  0*5  per 
cent,  of  ecliinopsine ,  CuH9ON,  which  forms  rhombic  crystals,  melts  at 
152°,  is  easily  soluble  in  chloroform,  hot  benzene,  or  hot  water,  and 
slightly  so  in  ether.  With  ferric  chloride,  it  gives  a  blood-red  colora¬ 
tion.  The  following  salts  were  prepared  :  hydrochloride ,  with  2H20 ; 
sulphate,  with  2H20  and  8H20  ;  nitrate,  with  3H20 ;  oxalate,  with 
4HsO;  mercuriodide,  (C11H9ON,HI)2,HgI2.  The  poisonous  action  of  this 
alkaloid  is  similar  to  that  of  a  mixture  of  strychnine  and  brucine. 

E.  W.  W 
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Cotarnine  Cyanide  as  a  Pseudo-salt.  By  Arthur  Hantzsch 
and  M.  Kalb  ( Ber .,  1900,  33,  2201 — 2208.  Compare  this  vol.,  i, 
115,  248). — Cotarnine  cyanide,  like  s?/n-diazocyanides,  in  absolute 
alcoholic  solution  is  scarcely  and,  even  in  50  per  cent,  alcohol,  only 
very  slightly  ionised  to  cotarninium  cyanide,  the  value  for  /x  being  only 
about  1  /30th  that  of  /x  for  potassium  cyanide  under  similar  con¬ 
ditions.  In  aqueous  solution,  the  conductivity  is  also  small,  but 
rapidly  increases  with  rise  of  temperature  from  0°  to  40°  ;  the  tem¬ 
perature  coefficient  also  rapidly  increases,  and  is  0*1465  between 
0°  and  40c,  whereas  for  a  true  salt  it  is  constant,  and  usually  about  0*02°. 
At  higher  temperatures,  decomposition  into  the  free  base  and  hydrogen 
cyanide  occurs. 

When  a  few  bubbles  of  carbon  dioxide  are  passed  into  an  aqueous 
solution  of  the  cyanide,  the  colour  changes  to  yellow  and  the  con¬ 
ductivity  increases  considerably,  probably  owing  to  the  formation  of 
cotarninium  carbonate. 

Mixtures  of  diazonium  chloride  with  potassium  cyanide  and  of 
cotarninium  chloride  with  potassium  cyanide  give  constant  results 
for  their  conductivities  in  either  alcoholic  or  aqueous  solution 
at  25°,  whereas  a  mixture  of  cotarninium  chloride  with  potassium 
cyanide  in  aqueous  solution  at  0°  gives,  immediately  after  mixing, 
much  higher  conductivities,  which  slowly  sink  to  the  constant  value. 
The  authors  explain  this  phenomenon  by  assuming  that  the  true 
cotarninium  cyanide  is  first  formed,  and  that  this  is  then  slowly 
isomerised  to  the  non-dissociated  cotarnine  cyanide. 

The  following  are  given  as  characteristics  of  pseudo-salts  :  As  true 
organic  compounds,  they  are  soluble  in  different  organic  solvents,  not 
merely  in  alcohol,  ether,  or  pyridine,  but  also  in  benzene,  chloroform, 
or  light  petroleum.  In  solvents  of  the  water  type,  and  more 
especially  in  water  itself,  they  become  more  or  less  isomerised,  and 
at  the  same  time  ionised  into  the  ions  of  the  true  salt,  which  is  not 
stable  in  the  solid  state.  J.  J.  S. 

Reduction  of  Succinimides  to  Pyrrolidones.  By  Julius 
Tafel  and  Max  Stern  (Ber.,  1900,  33,  2224 — 2236). — A  60  per  cent, 
yield  of  pyrrolidone  may  be  obtained  by  the  electrolytic  reduction  of 
a  solution  of  succinimide  in  50  per  cent,  sulphuric  acid. 

Pyrrolidone  (compare  Gabriel,  Abstr.,  1890,  360)  melts  at  24*65°, 
boils  at  250*5°  under  742  mm.  pressure,  has  a  sp.  gr.  1*120  at 
20°/4°,  1*116  at  25°/4°,  1*110  at  30°/4°,  1*097  at  40°/4°.  The  hydrate 
C4H70N,H20  melts  at  29*3 — 30*6,  and  solidifies  at  29*7 — 29*9°. 
On  the  addition  of  nitric  acid  to  a  hot  solution  of  pyrrolidone  and 
phosphotungstic  acid,  a  crystalline  product  is  obtained.  Mercury 
pyrrolidone ,  (C4H60N)2Hg,H20,  crystallises  in  colourless  needles,  loses 
its  water  at  100°,  turns  brown  at  180°,  and  melts  and  decomposes  at 
218°.  Bromopyrrolidone,  C4HfiONBr,  crystallises  from  benzene  in 
rectangular  plates,  melts  at  95°,  is  decomposed  when  boiled  with  water 
or  treated  with  sodium  hydroxide.  Acetylpyrrolidone ,  C4H6ONAc,  is 
a  colourless  oil  distilling  at  229 — 233°. 

When  pyrrolidone  is  boiled  with  alkalis,  concentrated  hydrochloric 
acid,  or  barium  hydroxide,  it  is  converted  into  y-aminobutyric  acid, 
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melting  and  decomposing  at  202°  (Gabriel  gives  184°).  The  acid 
yields  a  hydrochloride  which  is  not  hygroscopic  (compare  Schotten, 
Abstr.,  1883,  813),  an  aurichloride,  a  brick-red  precipitate  with  potass¬ 
ium  bismuthiodide,  and  a  silver  salt,  C4H802NAg,  soluble  in  warm 
water.  The  hydrochloride  of  the  ethyl  ester  melts  at  65 — 72°. 

iso Propylsuccinimide  is  a  colourless,  crystalline  substance  melting  at 
60°  and  distilling  at  225°  under  743  mm.  pressure.  It  dissolves 
easily  in  most  organic  solvents,  is  readily  volatile  with  steam,  and 
when  eleetrolytically  reduced  yields  iso propylpyrrolidone ;  this  is  a 
colourless  oil  which  distils  at  220*5 — 222°  under  736  mm.  pressure, 
and  differs  from  pyrrolidone  itself  in  its  greater  volatility  with  steam, 
and  in  not  undergoing  hydrolysis  when  boiled  with  barium  hydroxide. 

Ethylpyrrolidone,  obtained  by  the  electrolytic  reduction  of  acetyl- 
pyrrolidone  at  temperatures  below  45°,  is  a  colourless  oil  distilling  at 
218°  under  751  mm.  pressure.  p -Tolylpyrrolidone,  obtained  by  the 
reduction  of  the  corresponding  succinimide  in  95  per  cent,  sulphuric 
acid,  crystallises  from  light  petroleum  in  colourless  needles  melting  at 
88*5°,  and  is  completely  soluble  in  50  per  cent,  sulphuric  acid. 

J.  J.  S. 

A  New  Trimethylpyridine.  By  Icilio  Guareschi  (Chem.  Centr ., 
1900,  i,  1161  ;  from  Atti  Real.  Accad .  Torino ,  35). — By  heating 
3-cyano-4  :  5  :  6-trimethylpyridone  with  powdered  zinc  in  a  stream  of 
hydrogen  at  a  dark  red  heat,  hydrogen  cyanide  is  liberated,  and  a 
liquid  formed  which  yields  two  fractions  boiling  at  180 — 195°  and 
260 — 270°  respectively.  The  latter  consists  of  4:5: 6-trimethyl¬ 
pyridone,  which  is  an  intermediate  product  of  the  reduction  of  the 
pyridone.  The  fraction  of  lower  boiling  point  contains  4:5: 6-tri- 
methylpyridine ;  it  has  a  pungent,  pyridine-like  odour,  boils  at  185 — 188°, 
has  a  sp.  gr.  0*9127  at  15°,  becomes  yellow  on  exposure  to  air, 
dissolves  in  water  forming  an  alkaline  solution,  and  is  easily  soluble 
in  alcohol  or  ether.  A  saturated  aqueous  solution  becomes  turbid  on 
only  very  slightly  warming.  With  copper  sulphate,  the  aqueous  solu 
tion  gives  a  blue  and  with  ferric  chloride  a  brick-red  precipitate.  The 
hydrochloride  crystallises  in  white,  deliquescent  needles,  the  platini- 
chloride  in  yellow  prisms  melting  at  211 — 212°,  the  aurichloride  in 
yellow  needles  melting  at  about  100°,  and  the  picrate  in  yellow  forms. 
Trimethylpyridine  is  oxidised  by  potassium  permanganate,  forming 
Weidel’s  carbocinchomeronic  acid  (4:5: 6-pyridine  tricarboxylic  acid). 

E.  W.  W. 

Action  of  Iodine  on  a  Pyridine  Solution  of  Malonic  Acid. 

By  Giovanni  Ortoleva  ( Gazzetta ,  1900,  30,  i,  509 — 514). — The  action 

of  iodine  on  cinnamic  acid  in  pyridine  solution  gives  rise  to  pyridine 

/?-iodocinnamate  (Abstr.,  1899,  i,  894),  but  by  gradually  adding  iodine 

(1  mol.)  to  a  solution  of  malonic  acid  (1  mol.)  in  pyridine,  a  basic 
V  pxr  ^ 

hydbriodide  of  pyridinebetaine ,  C5NH5I*CH2*C02H,C5NH5<C^qJ>>C0, 

is  obtained.  This  compound  crystallises  from  alcohol  in  massive,  long 
white  needles,  which  blacken  at  175 — 180°  and  melt  and  decompose 
at  250 — 252° ;  it  is  moderately  soluble  in  alcohol  and  very  soluble  in 
water,  giving  an  acid  solution.  On  treatment  with  sodium  carbonate 
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or  silver  hydroxide,  pyridinebetaine  is  obtained,  whilst  sodium  hydr¬ 
oxide  solution  dissolves  it,  giving  a  colourless  liquid  which  on  heating 
becomes  brown,  pyridine  at  the  same  time  being  set  free.  On  redaction 
with  sodium  amalgam,  or  with  zinc  and  hydrochloric  acid,  and  neutral¬ 
ising  with  potassium  hydroxide,  a  beautiful  azure-blue  coloration  is 
produced,  which  disappears  on  shaking  in  the  air,  but  reappears  on 
standing  or  warming. 

The  formation  of  the  pyridinebetaine  compound  is  probably  due  to 
the  decomposition  of  the  iodomalonic  acid  first  formed  into  carbon 
dioxide  and  iodoacetic  acid  (compare  Angeli,  Abstj\,  1893,  i,  307);  in 
presence  of  excess  of  pyridine,  the  iodoacetic  acid  acts  similarly  to 
chloroacetic  acid,  which  yields  the  corresponding  basic  hydrochloride  of 
pyridinebetaine  (Abstr.,  1891,  941).  T.  H.  P. 

Preparation  of  4-Pyridinecarboxylic  Acid  and  some  of  its 
Derivatives.  By  Ludwig  Ternajg6  ( Monatsh .,  1900,  21,  446 — 460). 
— Methyl  isonicotinate  is  obtained  to  the  extent  of  about  58  per  cent, 
of  the  theoretical  by  heating  methyl  silver  cinchomeronate ;  it  crystal¬ 
lises  in  clusters  of  needles,  and  melts  at  8'5°.  The  hydrochloride 
crystallises  in  large,  white  plates  or  needles  decomposing  at  257°,  the 
platinicliloride  in  lustrous,  orange-red  needles  melting  at  174 — 175°, 
the  methiodide  in  long,  scarlet-red  needles  and  prisms  decomposing  at 
183 — 184°.  iso  Nicotinic  methylbetaine ,  C7H^02N,H20,  obtained  from 
the  methiodide  by  the  action  of  moist  silver  oxide,  crystallises  in  long, 
lustrous  needles,  and  its  platinichloride ,  with  H20,  in  long,  lustrous, 
yellow,  triclinic  needles,  iso  Nicotinamide  crystallises  in  leaflets,  and 
melts  at  155  5 — 156°.  R.  H.  P. 

Tripyridinechromium  Trichloride  and  Triethylenediamine 
Chromium  Salts.  By  P.  Pfeiffer  (Zeit.  anorg.  Chem.,  1900,  24, 
279 — 304). — Tripyi'idinechromium  trichloride ,  Cr(C5NH5)3Cl3,  obtained 
by  boiling  anhydrous  violet  chromic  chloride  with  excess  of  pyridine 
for  1  hour  in  a  reflux  apparatus,  crystallises  in  green  plates,  is  easily 
soluble  in  pyridine,  sparingly  so  in  methyl  or  ethyl  alcohol,  and  is  not 
attacked  by  cold  water  or  ammonia.  With  water,  the  solution  in 
pyridine  gives  a  green  precipitate,  with  ammonia  a  bright  green,  crys¬ 
talline  precipitate  and  reddish-violet  solution,  which,  on  addition  of 
alcohol,  yields  a  bluish-violet  precipitate,  and  with  silver  nitrate,  on 
warming,  a  precipitate  of  silver  chloride. 

Pyridinium  pentachlorochromate ,  CrCl5(C5NH6)2,3H20,  is  obtained 
by  heating  the  preceding  compound  with  concentrated  hydrochloric 
acid,  or  by  evaporating  a  solution  of  violet  chromium  chloride  mixed 
with  some  chromous  chloride  in  concentrated  hydrochloric  acid  with 
pyridine  hydrochloride.  It  crystallises  in  brownish-yellow,  prismatic 
needles,  is  extremely  deliquescent,  dissolves  in  methyl  or  ethyl  alcohol, 
and,  when  warmed  with  pyridine,  is  converted  into  tripyridinechromium 
trichloride  ;  with  silver  nitrate,  only  part  of  the  chlorine  is  precipitated. 
The  corresponding  ^enta&rorao-derivative,  CrBr5(05NH6)2,3H20,  is 
described. 

Triethylenediaminechromium  chloride ,  Cr(C2H8N2)3Cls,3^H20,  is  ob¬ 
tained  by  gradually  adding  the  theoretical  quantity  of  tripyridine¬ 
chromium  trichloride  to  ethylenediamine  monohydrate.  It  crystallises 
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in  orange-yellow  prisms,  is  easily  soluble  in  water,  yielding  a  neutral 
solution,  and  decomposes  when  warmed  with  water  or  when  exposed 
to  sunlight ;  when  treated  with  silver  oxide,  it  yields  a  strongly  alka¬ 
line  solution  which  quickly  decomposes,  and  gives  characteristic 
precipitates  with  many  metallic  salts.  Triethyienediaminechromium 
bromide ,  with  3H20  or  5H20;  the  iodide  ;  the  thiocyanate,  with  1H20; 
the  nitrate  •  the  dichromate,  with  2H20 ;  the  sulphate,  and  the  cobalto - 
chloride  are  described.  Triethyienediaminechromium  hexacyanochr ornate, 
Cr(C2H8N2)3Cr(CN)6,2H20,  is  obtained  in  feathery,  yellow  crystals  by 
adding  potassium  chromic  cyanide  to  a  concentrated  solution  of  the 
chloride,  and  similar  compounds  are  formed  with  potassium  cobalti- 
cyanide  and  potassium  ferricyanide. 

Tripropylenediaminechromium  iodide,  Cr(C3H10N2)3T3,H2O,  obtained 
by  adding  potassium  iodide  to  the  product  of  the  action  of  propylene- 
diamine  on  tripyridinechromium  trichloride,  crystallises  in  small, 
yellow  needles,  and  reacts  with  silver  oxide  in  the  same  manner  as 
the  corresponding  ethylenediamine  salt.  E.  0.  R. 

Formation  of  Indigotin  from  Diphenyldiketopiperazine.  By 
M.  Kuhara  and  M.  Chikashige  (Amer.  Chem.  J.,  1900,  24, 167 — 170). 
— When  diphenyldiketopiperazine  is  fused  with  potassium  hydroxide, 
and  the  product  dissolved  in  water,  indigotin  is  obtained  probably  as 
the  result  of  the  intermediate  formation  of  anilinoacetic  acid,  and 
pseudoindoxyl.  In  Flimm’s  synthesis  of  indigotin  from  a)-bromoacet- 
anilide  by  fusion  with  potash  (Abstr.,  1890,  383),  diphenyldiketo¬ 
piperazine  is  probably  first  formed,  just  as  it  is  produced  on  boiling 
cu-chloroacetanilide  with  alcoholic  potassium  hydroxide. 

W.  A.  D. 

Oxidation  [of  Indigotin].  By  Georg  von  Georgievics  and  L. 
Springer  (Mmatsh.,  1900,  21,  413 — 421). — The  oxidation  of  indigotin 
by  chromic  acid  is  much  accelerated  by  the  presence  of  oxalic  acid, 
and  in  a  less  degree  by  citric,  tartaric,  salicylic,  benzoic,  succinic, 
malonic,  acetic,  or  formic  acid,  glycerol,  or  alcohol ;  the  acceleration 
produced  is  proportional  to  the  quantity  of  these  substances  present, 
or,  in  other  words,  their  action  is  catalytic.  R.  H.  P. 

[Crystalline  Indigo- White.]  By  A.  Binz  and  E.  Rung  ( Zeit . 
angew.  Chem.,  1900,  412 — 418). — When  10  grams  of  indigotin,  7  grams 
of  zinc,  60  c.c.  of  alcohol,  15  c.c.  of  water,  and  1*5  grams  of  calcium 
chloride  are  heated  for  an  hour  in  an  atmosphere  of  carbon  dioxide 
and  the  mixture  cooled,  indigo-white  separates  in  minute  crystals. 
Two  other  methods  of  preparing  indigo-white  in  a  crystalline  state  are 
described.  R.  L.  J. 

Action  of  Alkyl  Iodides  on  Indoles.  By  Giuseppe  Plancher 
(Atti  Real .  Accad.  Lincei,  1900,  [v],  9,  i,  115 — 122). — To  obtain  1  :  3- 
dimethyl-3-ethyl-2-methylenindoline  (Abstr.,  1899,  i,  452)  in  a  pure 
state,  methylethylacetone  phenylhydrazone  was  condensed  by  heating 
with  alcoholic  zinc  chloride,  by  which  means  a  zincochloride, 
(G12H15N)9ZnCl2,  was  obtained ;  it  crystallises  from  alcohol  in  needles 
melting  at  200 — 202°,  and,  when  treated  with  alkali,  yields  2  : 3-di- 
methyl-3-ethylindolenine,  which  boils  at  242 — 244°,  and  gives  a  picrate 
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melting  at  152 — 153°  and  an  oxime  melting  at  158 — 159°.  On  digest¬ 
ing  2  : 3-dimethyl-3-ethylindolenine  with  methyl  iodide,  it  is  trans¬ 
formed  into  1  :  3-dimethyl-3-ethyl-2-methylenindoline  hydriodide,  which 
crystallises  from  alcohol  in  needles  or  spangles  melting  and  decomposing 
at  244° ;  this  melting  point  was  not  obtained  for  the  compound  as 
prepared  by  any  one  of  the  three  ways  from  indole  derivatives  ( loc .  cit.). 
The  picrate  melts  at  123 — 124°,  which  is  10°  higher  than  previously 
found.  On  attempting  to  further  purify  the  base  by  hydrolysing  the 
acetyl  or  benzoyl  compound,  impure  basic  products  were  obtained,  and, 
in  the  case  of  the  latter  compound,  benzoic  acid  and  acetophenone 
were  also  formed  ;  this  confirms  the  constitution  ascribed  to  the 
benzoyl  derivatives  of  the  methylenindolines,  the  stability  towards 
permanganate  being  explained  by  their  capability  of  existing  in  the 

tautomeric  form  ^  n  ^^^>CPh.  1  : 3-Dimethyl-3-ethyl-2 

C6H4 — NMe*0  J  J 

methylenindoline  is  also  formed  by  the  condensation  of  methylethyl- 
acetone  phenylmethylhydrazone. 

[With  Aldo  Bonavia.] — When  ethyl  isopropyl  ketone  phenyl- 
hydrazone  is  condensed  by  means  of  alcoholic  zinc  chloride,  3 : 3 -dimethyl 

2- ethylindolenine  is  formed,  together  with  3-methyl-2-isopropylindole, 
the  latter  boiling  at  175  — 177°  under  30  mm.  and  at  288 — 290°  under 
755  mm.  pressure,  and  giving  a  dark,  brick-coloured  picrate  melting  at 
165 — 166°.  3  :  3-Dimethyl-2-ethylindolenine  crystallises  from  light 
petroleum  in  small,  colourless  prisms  or  scales  which  melt  at  52 — 53°, 
boil  at  129 — 130°  under  25  mm.  pressure,  and  are  stable  in  air;  the 
picrate  melts  at  137 — 138°,  and  the  hydriodide  at  186°;  with  nitrous 

acid,  the  base  yields  a  hetoxime ,  CgH^  ^|^C‘CMeI.N'  OH,  this  being 

the  first  instance  among  aromatic  compounds  of  a  change  of  this  kind. 
With  methyl  iodide,  the  base  yields  1 :  3  : 3-trimethyl-2-ethyliden- 
indoline  hydriodide,  which  melts  at  185 — 186°,  and  is  identical  with 
the  impure  product  obtained  by  Piccinini  (Abstr.,  1898,  i,  691)  by 
methylating  1:3:  3-trimethyl-2-methylenindoline. 

As  just  stated,  1:3:  3-trimethyl-2-ethylidenindoline  hydriodide  melts 
at  186°;  if,  however,  it  is  heated  slowly  in  a  test-tube,  it  melts  at 
about  220°,  undergoing  transformation  into  1  : 3-dimethyl-3-ethyl-2- 

methylenindoline,  C6H4<^?>CEtI  —  C6H4<^e^>CMeI  — 

C6H4<C^^^j^’CMe.  This  change  explains  the  formation  of  1  :  3-di- 

methyl-3-ethyl-2-methylenindoline  from  2-ethyl- 3-me thy lindole. 

3-Methyl-2-isopropylindole,  when  treated  with  methyl  iodide,  does 
not  yield  1:3:  3-trimethyl-2-zsopropylidenindoline  hydriodide,  but  an 
isomeric  compound  (Abstr.,  1899,  i,  454)  melting  at  232°,  in  which 
the  isopropyl  group  has  probably  been  transferred  to  the  3-position. 
There  seems  to  be  a  tendency  for  the  heavier  group  to  pass  into  the 

3- position,  that  is,  to  approach  the  benzene  nucleus. 

When  alkyl  iodides  act  on  2  : 3-disubstituted  indoles  at  low  tempera¬ 
tures,  the  hydriodide  of  the  corresponding  indolenine  is  formed 
directly  and  in  almost  quantitative  yield,  the  alkyl  iodide  being  simply 
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added  on  at  the  double  linking  of  the  indole.  Thus,  on  heating  2  : 3- 
dimethyl indole  with  ethyl  iodide  for  6  hours  at  60 — 85°,  2  :  3-dimethyl- 
3-ethylindolenine  is  obtained.  This  affords  a  much  simpler  method 
of  obtaining  substituted  indolenines  than  by  use  of  ketones. 

T.  H.  P. 


Transformations  of  Tetrahydrocarbazole.  By  Giuseppe 
Plancher  (Atti  Real.  Accad.  Lincei ,  1900,  [v],  9,  i,  218 — 223). — [With 
G.  Testoni.] — The  base,  C14Hl5rN,  obtained  by  Zanetti  and  Levi 
(Abstr.,  1895,  i,  54)  by  the  action  of  methyl  iodide  on  tetrahydro¬ 
carbazole,  and  regarded  by  them  as  a  hydroacridine  derivative,  must, 
in  the  light  of  the  author’s  work  on  the  methylation  of  indole  com¬ 
pounds,  be  assumed  to  have  the  constitution  n6^4  9^e  ^^2^>CH9. 
F  NMe-C:CH-CH2  2 

It  is  obtained  probably  in  the  form  of  a  hydrate  with  1H20,  melts  at 
about  57 — 58°,  and  boils  at  180 — 181°  under  31  mm.  pressure.  The 
picrate,  ^H^NjCgHgO^Ng,  melts  at  157 — 158°,  and  the  hydriodide  at 
211°,  decomposing  at  about  225°.  On  heating  the  base  with  hydriodic 
acid  and  phosphorus,  it  loses  the  N-methyl  group  and  yields  a  secondary 
base,  C13H15N,  which  has  an  odour  similar  to  that  of  thymol,  gives 
Liebermann’s  nitrosoamine  reaction,  andjreadily  combines  with  phenyl- 
carbimide.  Its  hydriodide  melts  at  196—197°,  and  the  picrate  separates 
from  benzene  in  pale  yellow  crystals  melting  at  about  161°.  On 
oxidising  this  base  with  alkaline  permanganate  at  low  temperatures, 


it  yields  a  methylcarbazolenine ,  T.6 


CJL-CMe — CH 


:C*CH2*CH2 


C>CH2,  which  gives  a 


picrate  slightly  soluble  in  alcohol  and  melting  at  170°.  This  base  is 
also  obtained,  together  with  a  non-basic  indole  derivative,  probably 
methyltetrahydrocarbazole,  by  condensing  a-methylketohexamethylene 
phenylhydrazone  in  presence  of  alcoholic  zinc  chloride.  T.  H.  P. 


2-Pyrrylur ethane.  By  Antonio  Piccinini  and  L.  Salmoni  (Atti 
Real,  Accad.  Lincei,  1900,  [v],  9,  i,  359 — 361). — The  hydrazide  of 
2-carbopyrrolic  acid,  C^H^CCbNgHg,  formed  by  heating  together  the 
methyl  ester  of  the  acid  and  50  per  cent,  hydrazine  hydrate  solution 
in  mol.  proportion,  melts  at  231 — 232°,  previously  becoming  yellow  at 
about  210°.  It  has  energetic  reducing  properties  and  readily  con¬ 
denses  with  aldehydes.  Benzaldehyde  pyrroylhydrazone, 

C4NH4-CO-NH*lS[:CHPh, 

crystallises  in  colourless  plates  melting  at  164 — 165°.  With  nitrous 
acid,  pyrroylhydrazide  is  completely  converted  into  2-pyrroylazide, 
C4NH4*CO*N3,  which  is  soluble  in  alcohol  or  ether  and  melts  at  105° 
evolving  gas ;  when  heated  on  platinum,  it  deflagrates  slightly,  and, 
in  presence  of  acid,  nascent  hydrogen  converts  it  into  2-earbopyrrol- 
amide. 

2 -Pyrrylur  ethane,  C4NH4*NH*C02Et,  obtained  when  2-pyrroylazide 
is  boiled  with  absolute  alcohol,  crystallises  in  long,  colourless  laminae 
or  flat  needles  melting  at  55 — 56°.  It  is  a  basic  substance,  dissolves 
in  dilute  mineral  acids  with  more  or  less  formation  of  resin,  and  turns 
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red  in  the  air.  With  nitrous  acid,  a  yellow  m£roso*derivative, 
C4NH4*N(N0)*C02Et,  is  formed,  which  does  not  melt,  but  decomposes 
at  about  200°.  In  acetic  anhydride,  2-pyrrylurethane  dissolves  in  the 
cold  without  change,  but  on  heating  the  solution  to  about  50 — 60°,  a 
crystalline  acetyl  derivative  is  formed  together  with  a  red  compound. 

T.  H.  P. 

Ureaimino-,  Thioureaimino-,  and  Acylthioureaimino-esters, 
and  Ureaamidines.  By  Henry  L.  Wheeler  and  W.  Murray 
Sanders  (J.  Amer.  Chem.  Soc.,  1900,  22,  365 — 378). — When  phenyl- 
carbimide,  CONPh,  and  benziminoisobutyl  ester,  OBu*CPh!NH,  are 
allowed  to  react  at  the  ordinary  temperature,  phenylureaiminoiso- 
butyl  benzoate ,  OBu*CPh*.N*CO*NHPh,  is  formed.  This  melts  at 
99 — 100°,  reacts  with  aniline  in  warm  benzene  solution  to  form 
phenylbenzenylureaphenylamidine ,  NHPh  •  CPh  1 1ST*  CO  *NHPh  (which 
melts  at  179—180°  and  is  neutral  in  character),  and  is  decom¬ 
posed  by  hydrogen  chloride,  even  in  benzene  solution,  into  ^sobutyl 
chloride  and  benzoylphenylcarbamide,  CPhO’NH’CO’ISrHPh.  Corre¬ 
sponding  derivatives  could  not  be  prepared  from  the  methyl  and  ethyl 
esters  and  from  phenylacetiminomethyl  ester  when  the  phenylcarb- 
imide  contained  phosphorus  oxychloride ;  benzoylphenylcarbamide  and 
phenylacetylphenylcarbamide ,  CH2Ph#CONH*CO*NHPh,  were  obtained 
at  once  ;  the  latter  melts  at  166°. 

Imino-esters  react  with  phenylthiocarbimide  in  a  similar  way,  but 
less  readily,  and  form  products  which  give  analogous  reactions.  These 
products  are  less  readily  decomposed  by  hydrochloric  acid,  however ; 
with  ammonia,  they  yield  phenylthiocarbimide,  and  form  additive 
compounds  with  methyl  iodide.  The  names,  formulae,  and  melting 
points  of  the  substances  prepared  are  :  Phenylthioureaiminomethyl 
benzoate ,  OMe'CPh.’N’CS'lSfHPh,  132°,  and  the  analogous  ethyl ,  119°, 
and  iso  butyl,  125°,  compounds;  phenylbenzenylthiourea-ip-amsylamidine, 
OMe*C6H4#NH*CPhIN*CS*lSrHPh,  180°,  and  the  analogous  phenyl , 
151 — -152°,  and  fi-naphthyly  182 — 183°,  compounds. 

Imino-esters  also  combine  with  acetyl  and  benzoylthiocarbimides, 
CS-NBz,  &c.,  in  the  same  way,  but  even  more  readily  ;  the  compounds 
are  far  less  stable,  however.  These  products,  as  well  as  the  amidines 
derived  from  them,  form  additive  compounds  with  alkyl  haloids 
(1  mol.)  ;  hydrochloric  acid  does  not  simply  hydrolyse  the  alkoxyl, 
but  eliminates  the  alkyl  benzoate,  leaving  benzoylthiourea,  <fec.  Com¬ 
pounds  prepared:  Acetylthioureaiminoisobutyl  benzoate ,  125 — 126°; 
Benzoylthioureaiminoxmbutyl  benzoate ,  OBu’CPhIN'CS’lsrHBz,  120°, 
and  the  analogous  ethyl  compound,  131 — 132°;  the  methiodide , 
204 — 205°,  of  the  former,  and  henzoylbenzenyltliioureaphenylamidiney 
NHPh*CPh!N’CS’I7HBz,  145 — 146°,  and  the  analogous  o -tolylamidine, 
116 — 117°.  Benzoylthioureaiminomethylphenyl  acetate , 

OMe'C(CH2Ph):N-CS*NHBz, 

116 — 117°,  and  the  corresponding  ethyl  derivative,  140 — 141°. 

The  salts  of  the  imino-esters  do  not  react  with  potassium  cyanate 
or  thiocyanate  to  form  a  carbamide  or  a  thiocarbamide,  and  this 
seems  a  strong  argument  in  support  of  Stieglitz’s  theory  that  the 
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salts  in  question,  the  hydrochloride,  for  instance,  are  not  ammonium 
derivatives,  OR'CRdINHgCl,  but  are  constituted  on  the  type 
OR'C^Cl’NHg.  A  constitution  of  this  type,  OBu*CPh(SCN)*NH2, 
must  be  assigned  to  benziminoisobutyl  ester  thiocyanate ,  for  it  decom¬ 
poses  when  warmed  with  water  into  isobutyl  benzoate  and  ammonium 
thiocyanate,  or  when  heated  above  its  melting  point,  into  isobutyl  thio¬ 
cyanate  and  benzamide.  This  salt  is  prepared  by  mixing  cold  aqueous 
solutions  of  benziminoisobutyl  ester  hydrochloride  and  potassium 
thiocyanate. 

[With  Bayard  Baynes.] — Ethyl  carbethoxythiocarbamate, 

C02Et*NH*CS*0Et, 

boils  at  135°  under  13  mm.  pressure  and  melts  at  44°.  When  heated 
on  the  steam-bath  with  phenylhydrazine,  it  yields  3-ethoxy-\-phenyl-5- 
XjO  *NH 

triazolone ,  NPh<C^ Q-OEt’  me^s  150 — 15 1°,  and  is  con¬ 

verted  into  Pinner’s  urazole  (Abstr.,  1887,  1043)  when  boiled  with 
strong  hydrochloric  acid. 

Acetylphenylur ethane,  C02Et’NPhAc,  was  obtained  by  boiling 
phenylurethane  with  acetic  anhydride  and  acetyl  chloride  in  succes¬ 
sion  ;  it  yields  no  triazole  when  warmed  with  phenylhydrazine ; 
acetylphenylhydrazine,  melting  at  128°,  is  obtained  instead.  Simi¬ 
larly,  acetyl  phenyl  thiocarbamide  (Hugershoff,  this  vol.,  i,  156)  forms 
no  triazole  with  phenylhydrazine  ;  phenylthiocarbamide  was  obtained. 

C.  F.  B. 


Molecular  Rearrangement  of  Thioncarbamic,  Thioncarb- 
anilic,  and  Thioncarbazinic  Esters:  /^Alkyl-a/x-diketotetra- 
hydrothiazoles.  By  Henry  L.  Wheeler  and  Bayard  Barnes 
(Amer.  Chem.  J .,  1900,  24,  60 — 82.  Compare  Abstr.,  1899,  i,  797). — - 
It  has  been  previously  shown  that  when  methyl  thioncarbamate, 
H2N*CS*OMe,  is  treated  with  methyl  iodide,  it  is  transformed  into  the 
isomeric  thiolcarbamate,  H2N*CO*SMe.  Further  investigations  have 
proved  that  this  molecular  rearrangement  is  characteristic  of  com¬ 
pounds  of  the  general  type  HXN*CS*OR.  Alkyl  thioncarbanilates 
(where  X  =  Ph)  react  less  readily  than  the  carbamates,  but  alkyl 
phenylthioncarbazinates  (where  X  =  NHPh)  readily  become  trans¬ 
formed  in  the  cold,  yielding  the  phenylthiolcarbazinates  described  by 
Busch  and  Stern  (Abstr.,  1899,  i,  956). 

Ethyl  phenylthioncarbazinate,  NHPh*NH*CS*OEt,  obtained  together 
with  an  oily  hydrazone  by  the  action  of  phenylhydrazine  on  ethyl 
dithiocarbonate,  crystallises  from  alcohol  or  light  petroleum  in  needles 
melting  at  72 — 74°,  and  when  allowed  to  remain  with  an  excess  of 
methyl  iodide,  is  transformed  into  methyl  phenylthiolcarbazinate, 
with  ethyl  iodide  into  the  ethyl  thiolcarbazinate,  and  with  benzyl 
chloride  into  benzyl  phenylthiolcarbazinate.  When  the  thioncarb- 
azinate  is  treated  with  a  20  per  cent,  solution  of  phosgene  in  toluene, 


it  is  converted  into  ethoxy plienylthiodiazolone, 


NPh-X 

COS-C-OEt’ 


which 


crystallises  from  alcohol  in  colourless  prisms  melting  at  38°.  The 
sodium  derivative  of  ethyl  phenylthioncarbazinate  forms  a  yellowish- 
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red  powder,  and  when  either  this  or  the  free  ester  is  treated  with 
benzoyl  chloride,  ethyl  a-benzoylphenylthioncarbazinate , 

NPhBz  *NH*  OS’OEt, 


melting  at  173°  is  formed.  Methyl  phenylthioncarbazinate  melts  at 
113°. 


Diethyl  thiocarbonate  phenylhydrazone ,  NHPh*NIC(OEt),SEt,  ob¬ 
tained  as  a  bye-product  in  the  preparation  of  ethyl  phenylthion¬ 
carbazinate,  or  by  the  action  of  alcoholic  potash  and  ethyl  iodide  on 
this  ester,  is  a  thick,  yellowish-red  oil  which  distils  at  210 — 213° 
under  36  mm.  pressure,  and  on  treatment  with  hydrogen  sulphide  at 
125°  for  two  hours,  is  converted  back  into  the  thion  ester.  When 
warmed  for  12  hours  on  the  water-bath  with  thiobenzoic  acid, 
the  products  are  ethyl  phenylthiolcarbazinate  and  ethyl  thiolbenzoate 
which  distils  at  252 — 253°  under  760  mm.  pressure.  Ethyl  a-benzoyl- 
phenylthiolcarbazinate,  NPhBz  *NH*  COSEt,  obtained  by  treating  the 
phenylhydrazone  or  ethyl  phenylthiolcarbazinate  with  benzoyl  chloride, 
forms  lozenge-shaped  crystals  melting  at  138 — 139°. 

Methylthioncarbanilate  melts  at  95 — 96°  (compare  Orndorff  and 
Richmond,  this  vol.,  i,  156),  and  when  treated  with  methyl  iodide 
yields  methyl  thiolearbanilate  (Will,  Abstr.,  1882,  723)  ;  isobutyl 
thioncarbanilate  melts  at  77 — 78°  (Orndorff  and  Richmond,  80*5°), 
and  when  heated  with  isobutyl  iodide  does  not  undergo  isomerisation. 

When  ethyl  thioncarbamate  and  chloroacetic  acid  are  heated  together 
at  100°,  the  products  are  thioglycollic  acid,  ethyl  thiolcarbamate, 
cyanuric  acid,  and  carbaminothioglycollic  acid ,  NH2*  CO*S*CH2*  C02H, 
melting  at  135 — 136°.  iso  Amyl  thioncarbamate  and  chloroacetic  acid 
yield  2  : 5-diketotetrahydrothiazole,  which  melts  at  123 — 125°  and 
distils  at  1 78*5 — 179*5°  under  19  mm.  pressure.  The  silver  derivative, 
when  treated  with  methyl  iodide,  yields  the  1 -methyl  ether,  melting 
at  37 — 39°  and  distilling  at  131 — 132°  under  15  mm.  pressure. 


Ethyl  thioncarbanilate  and  chloroacetic  acid  yield  ethyl  chloride, 
water,  and  l-phenyl-2  : 5-diketotetrahydrothiazole  (. Annalen,  1881,207, 
137). 

[With  G.  K.  Dustin.] — Ethyl-a-bromopropionate  and  ethyl  thion¬ 
carbanilate  yield  l-phenyl-2  :5-diketo-3-methyltetrahydrothiazole , 


CHMe-CO 


>NPh, 


crystallising  in  colourless  needles  and  melting  at  103°.  Ethyl  thion¬ 
carbanilate  and  ethyl  a-bromoisobutyrate  yield  ethyl  carbanilo-a-thio- 
isobutyrate,  NHPh*C0*SC(CH3)2‘C02Et,  crystallising  in  colourless 
prisms  or  pyramids,  and  melting  at  79 — 81°. 

[With  Leeds  Mitchell,  G.  K.  Dustin,  Harry  Le  B.  Gray,  Henry 
A.  North  and  W.  H.  Buell.] — a-Thiocyano-derivatives  of  the  fatty 
esters  are  readily  obtained  by  boiling  the  corresponding  a-halogen 
fatty  esters  with  potassium  thiocyanate.  They  are  oils  with  a  pene¬ 
trating,  disagreeable  odour,  can  be  distilled  under  reduced  pressure, 
and  when  treated  with  hydrochloric  acid — more  especially  the  methyl 
esters — undergo  a  transformation  similar  to  that  observed  by  Heintz 
(Annalen,  1865,  136,  22),  and  Claeson  (Ber.,  1877,  10,  1352),  yielding 
homologues  of  2 : 5-diketotetrahydrothiazole.  The  following  are  the 
boiling  points  of  the  esters  prepared : 
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a-Thiocyanoacetates :  methyl ,  120 — 122°  (16  mm.)  ;  ethyl ,  118 — 122° 
(15  mm.);  isoamyl,  145 — 147°  (17  mm.);  a-thiocyanopropionates : 
methyl ,  104 — 106°  (15 — 16  mm.);  ethyl ,  107 — 108°  (16  mm.);  iso- 
butyl ,  130 — 131°  (15  mm.);  isoamyl,  141*5°  (15  mm.);  a-thiocyano- 
wobutyrates  :  methyl ,  101 — 102°  (17  mm.)  ;  ethyl ,  111 — 115°  (22  mm.) ; 
isobutyl,  132 — 133°  (21  mm.);  isoamyl,  135*5 — 136*5°  (16  mm.); 
a-thiocyanobutyrates ;  methyl,  125°  (23  mm.);  ethyl ,  134 — 136° 
(28  mm.);  iso  amyl,  158 — 160°  (23  mm.);  a-thiocyanozsovalerates : 
methyl,  119 — 121*5°  (23  mm.);  ethyl,  126 — 128°  (19  mm.);  iso  butyl, 
145 — 147°  (19  mm.) ;  iso  amyl,  151 — 152°  (14  mm.). 

Z-Methyl -2  :  b-diketotetrahydrothiazole,  forms  colourless  plates  melting 
at  46 — 47°  and  distilling  at  165 — 168°  under  20  mm.  pressure. 
Z-Limethyl-2  :  b-diketotetrahydrothiazole  crystallises  from  water  in  ex¬ 
tremely  long,  coloured  prisms  melting  at  79 — 80°.  Z-Ethyl-Z  :  b-diketo¬ 
tetrahydrothiazole  crystallises  in  six-sided  prisms  melting  at  63 — 65°. 

J.  J.  S. 

Action  of  Diazobenzene  on  Nitromethane.  By  Eugen  Bam¬ 
berger,  Otto  Schmidt,  and  Herbert  Levinstein  {Ber.,  1900,  33, 
2043 — 2061). — Diazobenzene  salts  have  no  action  on  nitromethane ; 
they  react  with  isonitromethane  under  varying  conditions  in  two 
ways,  (i)  to  form  phenylazowonitromethane  (nitroformaldehydephenyl- 
hydrazone),  which  by  the  further  action  of  diazobenzene  may  be  con¬ 
verted  into  nitroformazyl  or  phenylnitroformaldehydephenylhydrazone 
and  (ii)  to  form  phenylisonitromethane  (phen y Ini trome thane),  which 
by  the  further  action  of  diazobenzene  yields  diphenylnitromethane  or 
phenylazodiphenylnitromethane ;  in  addition,  phenylformazyl  and 
benzaldehyde,  benzophenonoxime  and  benzophenone,  which  are  decom¬ 
position  products  of  «5onitro-compounds,  two  undetermined  neutral 
compounds  melting  respectively  at  105 — 106°  and  at  132°  and  an  un¬ 
determined  basic  compound  melting  at  145°  were  isolated  from  the 
products  of  the  reaction.  B.  H.  P. 

Formation  of  a  Nitrosoamineby  the  Action  of  Nitrous  Acid 
on  a  Primary  Aromatic  Amine.  By  Ernst  Tauber  and  Franz 
W alder  {Ber.,  1900,  33,  2116 — 2118). — When,  in  the  preparation  of 
Bismarck  brown,  a  cooled  solution  of  sodium  nitrite  (1  mol.)  is 
rapidly  added  to  a  cooled  solution  of  wi-phenylenediamine  (1  mol.)  in 
hydrochloric  acid  (2  mols.),  as  much  as  20  per  cent,  of  the  diamine 
can  be  obtained  in  the  form  of  a  nitroso-derivative.  Nitroso-m-phenyl- 
enediamine  crystallises  in  red,  monoclinic  plates  or  needles,  and  its 
hydrochloride  in  reddish-brown  to  black  needles.  It  melts  and  decom¬ 
poses  at  210°,  is  reduced  in  acid  solution  to  1  : 2  : 4-triaminobenzene, 
yields  ammonia  and  a  nitrosoaminophenol  when  boiled  with  aqueous 
sodium  hydroxide,  and  does  not  give  Liebermann’s  nitrosoamine 
reaction.  C.  F.  B. 

Diazonium  Hydroxides  and  Diazohydroxides.  By  Adal¬ 
bert  Engler  and  Arthur  Hantzsch  {Ber.,  1900,  33,  2147 — 2158. 
Compare  Davidson  and  Hantzsch,  Abstr.,  1899,  ii,  6). — Many 
of  the  diazonium  hydroxides  are  very  strong  bases.  The  dis 
sociation  constants  were  determined  from  the  conductivity  at  0C 
of  dilute  mixtures  of  the  diazonium  chloride  with  pure 
sodium  hydroxide  in  molecular  proportion.  Anisolediazonium 
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hydroxide,  OMe*C6H4*N2*OH,  and  pseudocumenediazonium  hydroxide 
C8H2Me3*N2*OH,  are  bases  equal  in  strength  to  the  alkali  hydroxides 
and  the  dissociation  constants  were  too  great  to  be  determined. 
p-Bromobenzenediazonium  hydroxide  K  0*0149,  2  :  4-dibromobenzene- 
diazonium  hydroxide  K  0’0136,  and  2:4:  6-tribromobenzenediazonium 
hydroxide  K  0*0014,  the  strength  of  the  base  diminishing  as  the 
number  of  negative  radicles  increases.  The  undissociated  part  does 
not  consist  of  true  diazonium  hydroxide,  but  of  the  syn diazohydroxide 
which  forms  the  “  pseudo- base,”  although  no  time-change  can  here  be 
observed.  Since  p-bromobenzenediazonium  hydroxide  is  much  less 
dissociated  than  benzenediazonium  hydroxide,  its  solution  should  con¬ 
tain  more  of  the  s?/^diazohydroxide,  and  it  has  been  found  that  the 
conversion  into  a  s?/ndiazotate  is  virtually  complete  in  presence  of 
2J  mols.  of  sodium  hydroxide,  whereas  benzenediazonium  hydroxide 
requires  a  large  excess  of  alkali.  p-Nitrobenzenediazonium  hydroxide 
is  too  unstable  for  accurate  conductivity  measurements,  but  was  found 
to  be  a  stronger  base  than  ammonia. 

The  normal  (syn)  diazohydroxides  are  converted  immediately  into 
diazonium  chlorides  on  adding  1  mol.  of  hydrochloric  acid  and  no 
‘  gradual  neutralisation  *  phenomena  could  be  detected  by  means  of 
conductivity  measurements  even  at  0°  in  the  case  of  p-bromobenzene- 
diazohydroxide.  1  Gradual  neutralisation 7  occurs,  however,  in  the 
case  of  the  tsodiazohydroxides,  which  exist  chiefly  in  the  form  of 
nitrosoamines  as  pseudo-bases,  and  the  conductivity  of  a  mixture  of 
p-nitrophenylnitrosoamine  and  hydrochloric  acid  only  became  constant 
after  about  3^  hours  at  0°.  T.  M.  L. 

ay^Diazotates.  By  Arthur  Hantzsch  ( Ber .,  1900,  33, 
2158 — 2161). — On  adding  a  solution  of  anisolediazonium  bromide 
to  10  mols.  of  potassium  hydroxide  dissolved  in  an  equal 
weight  of  water  and  cooled  to  —  10°,  potassium  anisolesyn.diazotatef 
OMe*C6H4’N2»OK,  separates  as  a  massof  colourless  flakes,  which  liquefies 
immediately  in  moist  air,  dissolves  unchanged  in  water  at  0°,  decom¬ 
poses  in  solution  at  the  ordinary  temperature,  but  can  be  crystallised 
unchanged  from  concentrated  potassium  hydroxide  solution. 

Potassium  pseudocumenesyndiazotate,  C6H2Me3*N2*OK,  was  prepared 
in  a  similar  manner,  but  was  found  to  be  much  less  stable. 

T.  M.  L. 

$?/7iDiazocyanides  and  Diazonium  Cyanides.  By  Arthur 
Hantzsch  (Per.,  1900,  33,  2161 — 2179). — The  diazocyanides  resemble 
the  hydroxides  (Engler  and  Hantzsch,  this  vol.,  i,  566)  in  that  the 
dissociated  portion  is  in  the  form  of  a  diazonium  cyanide,  K/N(CN):N, 
a  true  salt  closely  resembling  potassium  cyanide,  whilst  the  undis¬ 
sociated  portion  is  a  *  pseudo-salt/  B,*NIN#CI7,  resembling  the  azo¬ 
compounds. 

Anisolesyndiazocyanide ,  OMe*C6H4*NIN*CN,  is  precipitated  by 
alcoholic  potassium  cyanide  from  a  cold  solution  of  the  diazonium 
chloride  as  an  orange-red  powder  melting  at  50 — 51°,  and  passes  in 
about  30  hours  into  the  anti  diazocyanide,  which  crystallises  from 
light  petroleum  in  brownish-red  needles,  melts  at  121 — 122°,  and 
neither  condenses  with  /?-naphthol  nor  liberates  nitrogen  in  contact 
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with  copper  powder.  The  s^radiazocyanide  dissolves  unchanged  in 
alcohol  to  a  strongly-coloured,  non-conducting  solution ;  the  aqueous 
solution,  however,  consists  chiefly  of  anisolediazonium  cyanide , 
OMe’C6H4'N(CN):N,  is  only  slightly  coloured,  and  has  p,256  49 '6, 

/*5 12 

Pseudocumenediazocyanide,  like  the  preceding  compound,  is  a 
(  pseudo-salt ;  resembling  the  azo-compounds  when  in  the  solid  state 
or  in  alcoholic  solution,  but  in  aqueous  solution  consists  chiefly  of 
pseudocumenediazonium  cyanide ,  which  gives  ya512  50*6  at  0°,  and  is  a 
true  salt  like  the  diazonium  chloride. 

2  :  4-Dibromobenzenediazocyanide,  unlike  the  two  preceding  com¬ 
pounds,  is  only  very  slightly  dissociated  in  dilute  aqueous  solution. 
Tribromobenzenesywdiazocyanide  shows  no  tendency  to  form  a  diazo¬ 
nium  cyanide,  is  indifferent  to  hydrochloric  acid,  but  immediately 
precipitates  silver  cyanide  from  alcoholic  silver  nitrate.  ^-Bromo- 
benzenediazocyanide  in  aqueous  solution  is  about  half  dissociated  to 
the  diazonium  cyanide,  whilst  solutions  of  ^-chlorobenzenediazocyanide 
conduct  somewhat  less  \  diazobenzene  cyanide  itself  is  rather  more 
than  half  dissociated  to  the  diazonium  cyanide.  T.  M.  L. 

arc^Diazonaphthalene  Salts  and  Naphthylnitrosoamine.  By 
Adalbert  Engler  (Ber.,  1900,  33,  2188 — 2190). — Sodium  anti  diazo¬ 
naphthalene,  C10H7*NIN*ONa,H2O,  rapidly  turns  brown,  dissolves  in 
water  to  a  colourless  solution,  has  yu,32  34*4,  /*1024  38*0,  and  thus  is 
not  appreciably  hydrolysed  ;  it  is  therefore  a  salt  of  a  true  acid.  On 
adding  acetic  acid,  however,  the  compound  which  is  liberated  is  not 
acid  to  litmus,  only  very  slightly  soluble  in  water,  and  a  non¬ 
electrolyte  ;  it  is  therefore  regarded  as  the  ‘  pseudo-acid  *  naphthyl - 
nitrosoamine ,  C^H^NIPNO,  and  this  view  is  confirmed  by  the  fact 
that  when  dissolved  in  benzene  it  does  not  interact  with  phosphorus 
pentachloride,  acetyl  chloride,  or  ammonia.  T.  M.  L. 

Nature  of  the  Diazohaloids.  By  Arthur  Hantzsch  (Ber.,  1900, 
33,  2179 — 2188). — Except  in  certain  cases  where  the  diazonium  ion  is 
coloured,  the  coloured  explosive  diazohaloids  are  regarded  as  con¬ 
sisting  chiefly  of  the  true  azo-compound  R'N.’NCl,  whilst  the  colourless 
diazohaloids,  which  are  much  less  explosive,  are  regarded  as  diazonium 
haloids,  R’NCliN ;  coloured  nitrates  and  sulphates  only  occur  when 
the  diazonium  ion  is  coloured. 

Mesitylenediazoiodide ,  C6H2Me2,N2*I  +  6  or  7H20,  crystallising  in 
golden-yellow  needles,  and  pseudocumenediazoiodide , 

C6H2Me3-N2-I,5H20, 

remain  constant  in  weight  at  -  5°,  effloresce  at  0°,  and  then  decom¬ 
pose.  Anisole  diazoiodide,  OMe*C6H4*N2*I,  forms  golden-yellow  needles, 
and  is  somewhat  more  stable  than  the  preceding  compounds,  but 
explodes  when  rubbed. 

The  remaining  diazoiodides  in  which  the  diazonium  hydroxide  is 
a  weaker  base  (see  Engler  and  Hantzsch,  this  vol.,  i,  566)  are  much 
less  stable  and  could  not  be  isolated. 

All  the  diazochlorides  are  colourless  and  not  more  explosive  than 
the  colourless  nitrates ;  the  yellow  colour  of  naphthalenediazochloride 
is  peruaps  due  to  decomposition  products.  The  diazobromides  are 
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almost  all  coloured  and  explosive ;  pseudocumenediazobromide,  at  the 
moment  of  precipitation,  and  ^-thiocyanobenzene  diazobromide, 
SCN*C6H4,N2,Br,  are  colourless  ;  anisolediazobromide  has  only  a  slight 
greenish-yellow  tint.  The  diazoiodides  are  still  more  coloured  and 
explosive,  whilst  the  diazothiocyanates  are  intermediate  between  the 
bromides  and  iodides.  The  diazocyanides  (see  this  vol.,  i,  567) 
form  the  other  limiting  case,  and  are  exclusively  azo-compounds  when 
in  the  solid  state.  T.  M.  L. 

Hydrazones  and  Osazones  from  ^-Nitrophenylhydrazine. 

By  Franz  Feist  (Ber.,  1900,  33,  2098 — 2099). — Furfur  aldehyde- p- 
nitropkenylhydrazone  is  a  bright  red  substance  which  crystallises 
from  alcohol,  melts  at  127°,  and  dissolves  in  sodium  hydroxide,  form¬ 
ing  a  reddish-violet  solution.  \-Methylfurfuraldehyde-^~nitrophenyl - 
hydrazone  is  a  ruby-red  powder  which  melts  at  130°  and  dissolves 
in  dilute  sodium  hydroxide,  forming  a  cherry-red  solution.  Lcevulic 
acid  Q-niti'ophenylhydrazone  crystallises  in  small,  lustrous  needles 
which  melt  at  174 — 175°  and  dissolves  in  sodium  hydroxide,  forming 
a  deep  red  solution.  p -Nitrophenylrhamnosazone  crystallises  in 
microscopic,  vermilion-coloured  needles  which  melt  and  froth  at  208° 
and  dissolve  in  sodium  hydroxide,  forming  a  deep  blue  solution. 

B.  H.  P. 

Action  of  Chloroacetic  Acid  and  Chloroacetone  on  Thio- 
carbanilides  and  Thiosemicarbazides.  By  Re  inhold  von  Walther 
and  A.  Stenz  ( J .  pr .  Chem .,  1900,  [ii],  61,  575 — 576). — Thiocarb- 
anilide  reacts  with  jo-toluidine  to  form  phenyl-p-tolylthiocarbamide  ; 
if  the  reaction  takes  place  in  alcoholic  solution,  the  product  melts  at 
158°,  but  if  in  glacial  acetic  acid  solution  it  melts  at  141°,  and  is 
convertible  into  the  isomeride  melting  at  158°.  Phenyl-/?-tolylthio- 
semicarbazide  has  been  obtained  in  two  forms,  which  melt  respectively 
at  165°  and  176°,  and  phenyl-jt?-tolylthiohydantoin  has  also  been 
obtained  in  two  forms,  which  melt  at  169°  and  113°.  Chloroacetic 
acid  reacts  with  diphenylthiosemicarbazide  (m.  p.  165°),  forming  two 
isomeric  compounds ,  of  which  one  melts  at  200°  and  by  the  action  of 
alcoholic  hydrochloric  acid  can  be  converted  in  the  second  melting  at 
210°;  phenyl -^-tolylthiocarbamide  reacts  with  chloroacetone  to  form 
two  thiazolines  melting  at  116°  and  136°  respectively.  This  iso¬ 
merism  is  not  yet  explained.  R.  H.  P. 

Coloured  Rosaniline  Bases  and  their  Colouring  Properties. 
By  Georg  von  Georgievics  (. Monatsh .,  1900,  21,  407 — 412). — A 
continuation  of  the  controversy  between  the  author  and  Weil  (com¬ 
pare  Abstr.,  1896,  i,  565).  The  red  colour  which  the  carbinol  base 
gradually  assumes  and  the  coloration  on  filter  paper  produced  by  an 
ethereal  solution  of  rosaniline  can  be  explained  by  the  formation  of 
a  “  rosaniline  rosanilate  ”  by  the  combination  of  the  rosaniline  am¬ 
monium  base  (rosanilinium,  compare  Hantzsch  and  Osswald,  this  vol., 
i,  256)  with  the  carbinol  base,  which  acts  as  an  acid  in  the  presence  of 
strong  bases.  R.  H.  P. 
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Preparation  of  Phosphoryl  Derivatives  of  Aromatic  Amines. 
By  Wilhelm  Autenrieth  and  P.  Rudolph  (Ber.,  1900,  33, 
2099 — 2111). — The  amine  NH2R  is  emulsified  by  shaking  with 
slightly  more  than  the  calculated  quantity  of  10 — 25  per  cent, 
aqueous  sodium  hydroxide,  or  30 — 40  per  cent,  aqueous  sodium 
carbonate,  and  about  three  times  the  theoretical  amount  of  phosphorus 
oxychloride  is  added,  the  shaking  being  continued  and  the  mixture 
kept  cool  with  ice.  The  substituted  amide,  PO(NHR)3,  separates ; 
in  solution,  there  remains  a  substituted  amino-acid,  OH*PO(NHR)2, 
which  can  be  precipitated  by  the  addition  of  a  dilute  mineral  acid. 
The  phosphoramides  crystallise  well ;  they  can  be  brominated  and 
nitrated ;  they  are  stable  in  cold  water  and  aqueous  acids  and  alkalis, 
and  even  in  boiling  alcoholic  potash,  but  are  hydrolysed  when  heated 
with  strong  hydrochloric  acid  under  pressure.  The  aminophosphoric 
acids  are  less  easy  to  obtain  crystalline,  and  are  rather  less  stable ; 
when  their  dry  sodium  salts  are  rubbed  with  phosphorus  penta- 
chloride,  the  chlorides,  Cl*PO(NHR)2,  are  formed ;  these  are  crystal¬ 
line  and  stable  in  cold  water. 

The  amines  experimented  with  were  aniline,  o-  and  ^-toluidine, 
p-chloroaniline,  and  jo-phenetidine.  Of  the  compounds  obtained  those 
which  are  new  are  enumerated  below,  with  their  melting  points. 
Dianilinoorthophosphoric  acid,  214 — 216°;  dianilinophosphoryl  chloride, 
Cl*PO(NHPh)2,  159°.  Phosphor ylbromotoluidide,  PO(NH*C6H3MeBr)3, 
222°;  di-^-toluinophosphoric  acid,  195°  (not  124°;  compare  Rudert, 
Abstr.,  1893,  i,  324).  Phosphoryl-^chloroanilide,  P0(NH*C6H4C1)3, 
248 — 250°;  di^-chloroanilinophosphoric  acid ,  OH*P(ISrH#C6H4Cl)2,  218°. 
Phosphor yl-^-phenetidide,  PO(NH>C6H4*OEt)3,  168°;  m^ro-derivative, 
P0[NH*C6H3(N02)*0Et]3,  yellow,  126°;  di-ip-phenetidinophosphoric 
acid ,  OH-PO(NH-C6H4-OEt)2,  202°. 

[W.  Autenrieth  and  O.  Hildebrand.] — Phenylmercaptan  can  be 
converted  into  phosphate  by  treatment  in  alkaline  solution  with 
phosphorus  oxychloride,  just  as  the  phenols  can.  The  product, 
phenyl  trithiophosphate,  PO(SPh)3,  melts  at  114°  (not  72°). 

C.  F.  B. 

Action  of  Phosphorus  Thiochloride  on  Aromatic  Amines 
in  the  Presence  of  Alkali.  By  Wilhelm  Autenrieth  and  P. 
Rudolph  (Ber.,  1900,  33,  2112 — 2115). — The  action  of  phosphorus 
thiochloride  is  similar  to  that  of  the  oxychloride  (preceding  abstract), 
except  that  the  amide  is  here  always  the  main  product  of  the  reaction, 
and  the  amino-acids  are  less  stable,  and  in  consequence  were  not 
isolated  in  the  pure  state.  A  10  per  cent,  sodium  hydroxide  solution 
was  used,  and  the  phosphorus  thiochloride  was  employed  in  about 
twice  the  calculated  amount. 

The  following  are  the  new  compounds  prepared,  with  their  melting 
points.  Thiophosphorylanilide ,  PS(NHPh)3,  153 — 154°,  identical  with 
the  supposed  PS(C6H4*NH2)3  of  Knop  (Abstr.,  1888,  265),  but  not 
with  the  probably  impure  compound  of  Chevrier  (Zeit.  Chem., 
11,  539).  Thiophosphoryl-p-phenetidide,  PS(NH*C6H4*OEt)3,  152°. 
Thiophosphoryl^-toluidide  was  also  prepared.  C.  F.  B. 
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Metallic  Derivatives  of  Diazoaminobenzene.  By  Louis 
Meunier  ( Compt .  rend.,  1900,  131,  50 — 53). — The  cuprous  derivative 
of  diazoaminobenzene  is  conveniently  prepared,  either  by  heating  a 
benzene  solution  of  the  base  with  cuprous  oxide,  or  by  digesting  its 
warm  alcoholic  solution  with  ammoniacal  cuprous  chloride.  The 
compound  is  thus  obtained  in  reddish-yellow  leaflets  decomposing  at 
270°;  when  hydrogen  sulphide  is  passed  into  its  benzene  solution, 
cuprous  sulphide  is  precipitated,  whilst  diazoaminobenzene  remains 
dissolved ;  it  is  decomposed  explosively  by  nitric  acid  at  the  ordinary 
temperature.  The  hydrochloride  of  the  preceding  compound, 
(N2Ph*NCuPh)2,2HCl,  is  obtained  by  the  action  of  benzyl  chloride  on 
a  benzene  solution  of  the  diazoamino-compound  in  the  presence  of 
copper  powder ;  it  consists  of  light  yellow,  microscopic  needles  insoluble 
in  the  ordinary  solvents  and  decomposing  at  180°.  The  hydrobromide 
and  hydriodide  are  obtained  in  a  similar  manner. 

The  cupric  derivative  of  diazoaminobenzene,  produced  by  mixing 
together  slightly  alkaline  alcoholic  solutions  of  the  latter  and  of 
copper  nitrate,  forms  greenish-black  needles,  insoluble  in  alcohol  and 
ether,  but  soluble  in  benzene  ;  it  melts  and  decomposes  at  170°.  It 
is  quite  possible  that  the  inorganic  cuprous  and  cupric  ammonium 
compounds  and  the  corresponding  mercury  salts  have  constitutions 
analogous  to  those  of  the  copper  derivatives  of  diazoaminobenzene. 

G.  T.  M. 

Acetophenoneazobilirubin.  By  Fr.  Proscher  (Zeit.  physiol. 
Chem.,  1900,  29,  411 — 415). — In  1883,  Ehrlich  in  his  work  on  the 
diazo-reaction  in  urine,  showed  that  bilirubin  forms  a  coloured  product 
with  diazobenzenesulphonic  chloride.  The  present  communication 
shows  that  bilirubin  can  form  monoazo-derivatives  also,  for  example, 
acetophenoneazobilirubin,  C24H2504N4,  which  crystallises  in  minute 
needles,  black  by  transmitted,  but  magenta-coloured  by  reflected  light. 
It  gives  characteristic  absorption  bands  which  are  described  fully. 

W.  D.  H. 

Hexon  Bases :  Lysine.  By  Yandell  Henderson  (Zeit.  physiol . 
Chem.,  1900,29,  320 — 328). — Eight  preparations  of  lysine  from  different 
sources  were  examined  with  a  view  to  seeing  whether  there  are  several 
substances  included  under  that  name.  The  result  shows  that  lysine  is  a 
single  substance.  From  experiments  in  which  lysine  was  fused  with 
alkali,  the  constitution  NH2*[CH2]4*CH(NH2)‘C02H  is  assigned  to  it. 

W.  D.  H. 

Action  of  Heat,  Dilute  Acids,  and  Alcohol  on  Albuminin. 
By  Alexei  A.  Panormoff  (J.  Russ.  Phys .  Chem.  Soc .,  1900,  32, 
249 — 252.  Compare  Abstr.,  1899,  i,  655,  and  this  vol.,  i,  126,  127). — 
A  compound  of  albuminin  with  hydrogen  chloride  having  a  constant 
composition  is  obtained  as  follows.  A  saturated  aqueous  solution  of 
albuminin  is  dialysed  into  water  during  three  days  and  to  the  filtered, 
dialysed  solution  4  per  cent,  hydrochloric  acid  is  added  until  the  liquid 
is  acid  to  tropaeolin  OO.  The  solution  is  immediately  precipitated  with 
a  mixture  of  alcohol  and  ether  and  the  precipitate  washed  with  alcohol 
and  pressed  between  filter  paper.  The  substance  thus  obtained  does 
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not  dissolve  in  watery  but  only  swells  up  and  on  heating  on  the  water- 
bath  yields  a  thick,  opalescent  solution  which  will  not  filter ;  on  adding 
alcohol  and  ether,  washing  the  precipitate  first  with  alcohol  and  then 
with  ether  and  drying  in  a  current  of  air,  a  substance  of  the  composi¬ 
tion  Alb,3HCl,  where  Alb  =  C144H225O50N3rS2,  is  obtained.  The 
action  of  O’  1  per  cent,  hydrobromic  acid  on  albuminin  gives  the  compound 
2Alb,5HBr,  whilst  dialysis  of  a  solution  in  0*2  per  cent,  phosphoric 
acid  yields  the  compound  Alb,2H3P04.  Separate  portions  of  a  filtered, 
dialysed,  saturated,  aqueous  solution  of  albuminin  were  treated  as  follows  : 
(1)  evaporated  in  a  vacuum;  (2)  precipitated  with  methyl  alcohol  and 
repeatedly  washed  with  the  boiling  alcohol ;  (3)  precipitated  and 
washed  with  ethyl  alcohol ;  (4)  precipitated  by  boiling  in  a  sealed  tube. 
All  the  precipitates  on  drying  at  100°  gave  on  analysis  the  composition 
C144H225O50Isr37S2,  but  only  that  treated  as  in  (1)  was  soluble  in  water 
at  the  ordinary  temperature.  T.  H.  P. 

Effect  of  Desiccation  of  Albumin  on  its  Coagulability.  By 
J.  Bretland  Farmer  (Proc.  Roy .  Soc.,  1900,  66,  329 — 333).— The 
temperature  at  which  aqueous  solutions  of  albumin  coagulate  is  not 
constant  even  for  the  same  type  of  albumin.  Whilst  solutions  of 
albumin  from  freshly-laid  hens7  eggs  became  opalescent  at  as  low  as 
60°  and  coagulated  at  64°,  another  sample  showed  opalescence  at 
65*5°  and  coagulated  at  68°. 

The  dried  egg  albumin  employed  in  the  experiments  now  de¬ 
scribed  dissolved  readily  in  water ;  the  filtered  solution  became 
opalescent  at  60°  and  coagulated  at  62 — 63°.  When  the  substance 
was  heated  alone  for  2 — 3  hours  at  80°,  it  became  insoluble ;  if, 
however,  it  is  carefully  dried  at  52 — 55°,  it  may  be  afterwards 
kept  for  many  hours  at  a  temperature  of  102 — 110°  without  under¬ 
going  any  change,  so  far  as  could  be  observed.  When  dissolved  in 
water  and  gradually  heated,  the  solution  became  opalescent,  and 
coagulated  at  the  same  temperatures  as  before  desiccation. 

N.  H.  J.  M. 

Invertin.  By  Martin  Kolle  (Zeit.  physiol.  Chem.,  1900,  29, 
429—436). — Osborne  showed  that  his  preparation  of  invertin  yielded  on 
decomposition  a  sugar  the  nature  of  which  was  not  determined.  It  is 
now  shown  by  the  examination  of  the  osazone  that  the  sugar  in  question 
is  mannose.  W.  D.  H. 

Preparation  of  Thymin.  By  Walter  Jones  (Zeit,  physiol.  Chem., 
1900,  29,  461 — 466). — The  want  of  knowledge  of  the  constitution  of 
thymin  is  largely  due  to  the  difficulty  of  obtaining  the  pure  substance 
from  nucleic  acid.  The  method  now  introduced  avoids  this  by  opera¬ 
ting  directly  on  herring  roe  with  sulphuric  acid ;  the  product  is  sub¬ 
sequently  treated  with  baryta  water,  and  the  thymin  ultimately 
obtained  as  a  silver  compound,  the  solubility  of  which  enables  it  to 
be  easily  separated  from  other  silver  salts  formed.  The  method  is 
described  in  full  detail.  W.  D.  H. 

Preparation  of  Nucleic  Acids.  By  P.  A.  Levene  (J.  Amer. 
Chem.  Soc.,  1900,  22,  329 — 331). — The  methods  of  preparation  of 
nucleic  acid  which  involve  heating  with  alkalis  are  objectionable, 
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since  they  change  to  some  extent  the  original  character  of  the  sub¬ 
stance.  The  following  method  yields  satisfactory  results.  The  nucleo- 
proteid  material  is  digested  with  solution  of  sodium  hydroxide  (5  per 
cent.)  or  ammonia  (8  per  cent.)  for  2  hours  in  a  cool  place  ;  acetic 
acid  is  then  gradually  added  until  the  solution  is  only  slightly  alkaline. 
The  mixture  is  now  neutralised  with  picric  acid  in  order  to  remove 
the  proteids,  and  then  rendered  strongly  acid  by  the  addition  of  more 
acetic  acid  ;  it  is  left  for  some  time,  filtered,  and  alcohol  added  until 
the  whole  of  the  nucleic  acid  is  precipitated.  The  author  has  applied 
this  method  to  the  preparation  of  nucleic  acids  from  ovivitellin, 
ichtulin  of  cod-fish  eggs,  cod-fish  sperm,  pancreas,  and  Bacillus  tuber¬ 
culosis .  E.  G. 

Nucleic  Acid  of  the  Embryo  of  Wheat  and  its  Protein 
Compounds.  By  Thomas  Burr  Osborne  and  George  F.  Campbell 
(J.  Amer.  Chem.  Soc.,  1900,22,  379 — 413). — This  paper  contains  an 
account  in  detail  of  the  examination  of  wheat  germs  freed  from  bran 
and  endosperm  and  ground  into  meal.  This  was  separated  into  the 
following  substances  (the  numbers  indicate  the  percentage  of  the  total 
nitrogen  obtained  in  the  form  of  each  constituent)  :  Insoluble  in 
water  and  salt  solution,  30  ;  globulin  (insoluble  in  water,  soluble  in 
salt  solution),  19  ;  albumin  (soluble  in  water,  coagulable  by  heat),  30  ; 
proteose  (soluble  in  water,  not  coagulable  by  heat,  precipitated  by 
tannin),  9  ;  (not  precipitated  by  tannin),  11.  The  globulin  and  albu¬ 
min  yield  a  nuclein  when  digested  with  pepsin.  The  nuclein  can  be 
precipitated  in  two  parts  by  dissolving  it  in  dilute  alkali  and  adding, 
first  a  slight  excess  of  dilute  hydrochloric  acid,  and  then  strong  hydro¬ 
chloric  acid  in  considerable  quantity  to  the  filtrate  from  the  first 
precipitate.  The  first  precipitate  consists  of  a  protein,  the  second 
of  a  nucleic  acid  with  a  composition  (corrected  for  ash,  as  are  also  the 
other  results  quoted)  corresponding  with  that  required  for  the  formula 
C21H31015N8P2.  This  acid  differs  from  any  nucleic  acid  hitherto 
described  ;  when  hydrolysed  with  hot  2  per  cent,  hydrochloric  acid, 
it  yields  guanine,  adenine,  phosphoric  acid,  and  other  products,  but 
no  sugar. 

If  it  be  assumed  that  the  albumin,  globulin,  and  nuclein  are 
compounds  of  this  nucleic  acid  with  substances  free  from  phosphorus, 
the  amount  of  nucleic  acid  in  each  compound  can  be  calculated 
from  the  percentage  of  phosphorus  found  therein,  and  by  subtract¬ 
ing  the  amounts  of  carbon,  hydrogen,  oxygen,  and  nitrogen  con¬ 
tained  in  this  amount  of  nucleic  acid  from  the  amounts  found  in 
the  analysis  of  the  globulin,  &c.,  the  composition  of  the  other 
constituent  containing  no  phosphorus  can  be  ascertained.  This 
constituent  is  to  be  regarded  as  the  true  protein,  and  should  alone 
be  designated  albumin ,  &c.  ;  it  is  to  be  regarded  as  a  poly-acid  base 
(compare  Abstr.,  1899,  i,  836),  and  the  substances  of  varying  com¬ 
position,  actually  obtained,  as  compounds  of  this  base  with  an  acid 
in  varying  proportions  ;  the  acid  being  nucleic  acid  in  the  present 
case,  the  <£  albumins  ”  in  question  should  be  called  nucleoalbumins. 
The  protein  constituents  of  the  nucleins  were  actually  found  to 
have  compositions  very  similar  to  those  of  the  protein  constituents 
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in  the  albumin  or  globulin  from  which  they  were  derived  respec¬ 
tively.  Thus,  no  special  distinction  can  be  made  between  nucleins  and 
nucleoproteids  ;  the  former  simply  contain  a  relatively  greater  amount 
of  nucleic  acid.  The  insoluble  portion  of  the  wheat  germs  is  prob¬ 
ably  composed  also  of  a  protein  and  nucleic  acid.  Probably  the 
substances  described  do  not  exist  as  such  in  the  germs,  but  are 
formed,  or  at  least  altered  in  composition,  during  the  manipulation  ; 
it  seems,  generally  speaking,  that  the  more  insoluble  forms  contain 
the  larger  proportion  of  nucleic  acid.  The  proteids  of  the  embryo 
undergo  these  changes  more  readily  than  do  those  of  the  dormant 
endosperm. 

The  albumin,  or  better  nueleoalbumin,  was  obtained  in  yield  equal 
to  10  per  cent,  of  the  embryo.  It  coagulates  partially  at  52 — 65°; 
at  100°,  about  1/3  more  coagulates.  It  is  identical  with  the  leucosin 
of  wheat,  rye,  barley,  and  malt  (Abstr.,  1896,  i,  399,  455,  714).  The 
globulin,  or  better  nucleoglobulin,  was  obtained  in  5  per  cent,  yield ; 
it  coagulates  at  87 — 90°  when  dissolved  in  10  per  cent,  aqueous 
sodium  chloride.  The  proteose  was  separated  by  salting-out  into  two 
parts,  one  insoluble,  the  other  soluble,  in  saturated  salt  solution. 

The  composition  of  the  substances  obtained  is  given  below ;  in 
most  cases,  the  number  quoted  is  the  mean  of  several  results. 


C. 

H. 

O  (diff.). 

N. 

S. 

P. 

Nucleic  acid... 

36*48 

4*48 

33*91 

16-17 

— 

8-96 

Leucosin* . 

52*65 

7-04 

22-56 

16*43 

1-32 

— 

Globulin*  . . , 

51*57 

7*07 

22*11 

18*60 

0*65 

— 

Proteose . 

J  insol. 

(  sol.... 

49*94 
48  65 

6*80 

6*75 

24-94 

26-82 

17*08 

16*68 

1-24 

1-10 

— — 

* 

After  subtracting 

the  nucleic 

acid. 

C.  F.  B. 


Protein  Constituents  of  Egg  White.  By  Thomas  Burr  Osborne 
and  George  F.  Campbell  (J.  Araer.  Ghem .  Soc .,  1900,  22,  422 — 450. 
Compare  Abstr.,  1899,  i,  836). — A  large  quantity  of  white  of  egg  was 
subjected  to  fractional  precipitation  with  ammonium  sulphate ;  6  litres 
from  240  eggs  yielded  500  grams  of  protein  substances,  and  of  these 
280  grams  were  separated  in  crystalline  form.  The  substance,  hitherto 
regarded  as  globulin,  which  is  precipitated  by  diluting  white  of  egg, 
is  nearly  all  ovomucin  (Eichholz,  Abstr.,  1898,  ii,  541),  and  forms 
about  7  per  cent,  of  the  proteid  matter.  It  coagulates  in  aqueous 
sodium  chloride  solution  at  75 — 78°,  and  does  not  dissolve  in  1  per 
cent,  sodium  carbonate  solution. 

The  substance  precipitated  in  the  crystalline  form  by  ammonium 
sulphate  is  ovalbumin ;  this  portion  forms  50  per  cent,  of  the  proteid 
matter,  and  more  ovalbumin  is  contained  in  the  other  fractions,  so  that 
it  is  the  chief  constituent  of  white  of  egg.  The  influence  of  concen¬ 
tration  on  the  coagulation  was  studied,  and  also  that  of  sodium  chloride 
and  of  hydrochloric  and  acetic  acids  ;  the  point  of  coagulation  falls 
slightly  with  increasing  concentration  of  the  ovalbumin,  but  rises 
with  increasing  percentage  of  sodium  chloride.  The  specific  rotation, 
[a]D,  was  -  28*60°  to  —30*80°  in  different  fractions.  The  carbo- 
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hydrate,  which  was  eliminated  from  ovalbumin  by  boiling  the  latter 
with  3  per  cent,  hydrochloric  acid  for  \  hour,  yielded  a  phenylosazone 
which  melted  at  187 — 189°,  and  had  not  quite  the  same  appearance  as 
phenylglucosazone.  It  is  thought  to  be  derived  undoubtedly  from  the 
ovalbumin,  and  not  from  any  ovomucoid  present  as  an  impurity.  Its 
amount  is  probably  3 — 5  per  cent,  of  the  ovalbumin. 

The  fractions  remaining  after  separation  of  the  ovalbumin  in  the 
crystalline  form  yield,  at  65°,  a  coagulum  of  conalbumin ;  at  90°, 
another  coagulum  containing  ovalbumin,  conalbumin,  and  ovomucoid, 
whilst  ovomucoid  remains  in  solution.  Conalbumin  resembles  oval¬ 
bumin  in  properties  and  composition  ;  hence  its  name.  From  solutions 
in  10  per  cent,  aqueous  sodium  chloride  it  coagulates  at  55 — 60° ;  in 
aqueous  solution  only,  it  is  not  completely  coagulated  before  the  oval¬ 
bumin  begins  to  separate.  The  specific  rotation  was  determined  in 
10  per  cent,  aqueous  sodium  chloride  solution  containing  also  oval¬ 
bumin  and  ovomucoid;  allowing  for  the  rotation  due  to  these,  it  was 
found  to  be  [a]D  —36°  to  -  39°. 

Ovomucoid  was  found  to  have  the  specific  rotation  -  61°10'  to 
-61°38'. 

The  composition  of  the  four  substances  was : 


C. 

H. 

O  (difif. ). 

N. 

S. 

P. 

Ovomucin . 

50-82 

6-88 

25-64 

14-66 

1-94—2-28 

— 

Ovalbumin.... 

52-75 

7-10 

22-90 

15-51 

1-62 

0-12 

Conalbumin ... 

52-25 

6-99 

22-95 

16-11 

1-70 

— 

Ovomucoid . . . 

48-96 

6*53 

29-71 

12-44 

2-36 

— 

C.  F.  B. 

Schinoxydase,  an  Oxydase  present  in  Schinus  Molle.  By 
J.  Sarthou  (/.  Pharm.y  1900,  [vi],  11,  482 — 488). — The  latex  of 
Schinus  molle  is  a  milky  fluid  which  on  exposure  to  the  air  becomes 
bluish  in  colour,  and  finally  brown.  This  colour  change  is  effected  by 
an  enzyme,  schinoxydase ,  which  is  capable  of  rapidly  bringing  about 
the  oxidation  of  quinol,  resorcinol,  pyrogallol,  and  potassium  ferro- 
cyanide,  by  means  of  atmospheric  oxygen,  and  is  hence  an  aeroxydase. 
The  enzyme  can  be  isolated  by  precipitating  an  emulsion  of  the  latex 
formed  with  water  by  means  of  alcohol  of  95°  sufficiently  large  in 
amount  to  dissolve  the  resin  present ;  it  is  obtained  as  a  white,  flocculent 
precipitate,  which  is  easily  soluble  in  water ;  the  aqueous  solution 
acts  as  an  oxidising  agent  with  the  substances  named.  When  the 
oxydase  is  dehydrated,  either  by  leaving  it  in  contact  for  several 
minutes  with  alcohol  of  95°,  or  in  a  vacuum,  it  temporarily  loses  its 
oxidising  power,  although  this  is  immediately  restored  on  rehydra¬ 
tion  ;  on  the  other  hand,  the  enzyme,  when  left  for  24  hours  in 
contact  with  alcohol,  loses  its  flocculent  appearance  and  becomes 
coagulated,  whilst  its  properties  as  an  oxydase  are  permanently 
destroyed.  W.  A.  D. 

Function  of  Iron  in  Schinoxydase.  By  J.  Sarthou  (J.  Pharm ., 
1900,  [vi],  11,  583 — 589.  Compare  preceding  abstract). — The  ash  of 
schinoxydase  contains  a  considerable  quantity  of  iron,  calcium,  and 
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sodium,  but  no  manganese ;  since  the  oxidising  power  of  the  latex  of 
Schinus  molle  is  nearly  proportional  to  the  amount  of  iron  it  contains, 
the  author  considers  that  iron  plays  the  same  part  in  schinoxydase  in 
promoting  oxidation  as  manganese  in  Bertrand’s  laccase. 

The  action  of  a  number  of  ferrous  salts  in  promoting  the  oxidation 
of  easily  oxidisable  substances  by  atmospheric  oxygen  is  dealt  with, 
and  the  following  conclusions  may  be  drawn.  (1)  That  iron,  in  the 
form  of  salts  of  carboxylic  acids,  is  only  slightly  capable  of  promoting 
oxidation,  but  is  very  active  in  the  form  of  ferrous  cyanide  and 
ferrous  ammonium  sulphate,  although  slightly  less  rapid  with  the 
latter  than  with  the  former.  (2)  Ferrous  hydroxide,  washed  free  from 
alkali,  is  also  very  active ;  it  is  noteworthy  that  the  amount  of  oxygen 
absorbed  by  the  hydroxide  in  presence  of  quinol  is  much  greater  than 
that  which  is  absorbed,  under  similar  conditions,  by  the  ferrous 
hydroxide  alone,  although  the  quinol  alone  is  non-absorbent.  (3) 
Finally,  for  the  same  quantity  of  iron,  the  amount  of  oxygen  rendered 
active  depends  on  the  state  of  combination  of  the  iron.  W.  A.  D. 

Proteolytic  Diastase  of  Malt.  By  Aug.  Fernbach  and  L. 
Hubert  ( Compt .  rend.,  1900,  130,  1783 — 1785). — The  coagulable 
albumin  of  filtered  malt  extract,  prepared  at  the  ordinary  temperature, 
becomes  non-coagulable  when  the  solution  is  digested  at  temperatures 
below  70°.  This  change  is  not  due  to  microbes,  for  a  similar  result  is 
obtained  in  media  sterilised  by  means  of  a  Chamberland  filter,  neither 
is  it  brought  about  by  the  dissolved  salts,  for  the  action  is  prevented 
by  warming  the  solution.  The  cold  sterilised  extract  renders  gelatin 
soluble,  whereas  the  heated  solution  has  no  effect  on  this  substance. 
These  results  point  to  the  presence  of  a  proteolytic  diastase  in  the 
malt  extract.  By  treating  the  solution  with  alcohol,  a  precipitate  is 
obtained  which  has  a  solvent  action  on  the  coagulable  albumin  of  malt 
extract,  and  also  on  the  insoluble  nitrogenous  compounds  of  the  barley 
grain.  This  action  commences  at  40°,  reaches  its  maximum  at  60°, 
and  is  still  very  marked  at  70°. 

The  nature  of  the  soluble  products  formed  from  the  malt  proteids 
during  brewing  by  the  proteolytic  diastase,  varies  with  the  tempera¬ 
ture  of  digestion.  On  applying  the  phosphotungstic  acid  test,  it  is 
found  that  at  40°  the  soluble  nitrogen  is  wholly  present  in  amino- 
compounds,  whilst  at  60°  and  70°  the  aminic  nitrogen  forms  only 
50 — 60  and  40  per  cent,  respectively  of  the  total  quantity  of  this 
element  present  in  solution.  G.  T.  M. 
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Configuration  and  Classification  of  Aliphatic  Compounds. 
By  Friedrich  Krafft  (J.pr.  Chem .,  1900,  [ii],  62,  75 — 82.  Compare 
Petrenko-Kritschenko,  this  vol.,  i,  421). — An  account  is  given  of  the 
gradual  disappearance  of  the  line  of  separation  between  the  fatty  and 
aromatic  compounds.  The  special  properties  of  the  carbon  atom  in 
both  series  of  compounds  is  regarded  as  depending,  not  only  on  its 
quadrivalency,  but  also  on  the  fact  that  it  has  the  smallest  atomic 
volume  of  all  the  elements.  T.  M.  L. 

Hydrocarbons  in  Heavy  Texas  Petroleum.  By  Charles  F. 
Mabery  and  D.  M.  Buck  (J.  Amer .  Chem.  Soc.,  1900,  22,  553 — 556), 
— The  crude  oil  examined  was  thick  and  of  a  dark  colour ;  it  contained 
0*94  per  cent,  of  sulphur  and  appreciable  quantities  of  water,  and  had 
a  sp.  gr.  0*950  at  20°.  By  the  aid  of  fractional  distillation  under 
diminished  pressure,  and  removal  of  benzene  hydrocarbons  by  fuming 
sulphuric  acid,  the  following  compounds  have  been  isolated  *  ^14^26> 

125 — 130°,  sp.  gr.  0*8711 ;  C15H28,  140 — 145°,  sp.  gr.  0*8788  ;  Cl6H30, 

160—165°,  sp.  gr.  0*8894;  Cl7H34,  175—180°,  sp.  gr.  0*8966;  C19H36, 

195—200°,  sp.  gr.  0*902;  C21H38,  215—220°,  sp.  gr.  0*9163;  C25H46, 

270 — 275°,  sp.  gr.  0*941.  The  boiling  points  given  are  all  under 
a  pressure  of  25  mm. 

In  order  to  avoid  decomposition  of  the  higher  fractions,  they  were 
first  mixed  with  light  petroleum  before  treatment  with  fuming  sulphuric 
acid.  J.  J.  S. 

Norwegian  Tar.  By  Knut  T.  Strom  (Bied.  Centr .,  1900,  29, 
574 — 575  ;  from  Kristiania  Videnskebs-Selskebs  Verhand 1899). — The 
tar  was  obtained  by  burning  pine- wood  in  holes  in  the  ground.  It 
contained  4*75  per  cent,  of  acids  (as  acetic  acid),  10*94  per  cent,  of 
phenols,  and  60*80  percent,  of  hydrocarbons  and  other  indifferent  sub¬ 
stances.  Sp.  gr.  1*068  at  15°.  Formic,  acetic,  propionic,  ^-butyric, 
valeric,  methylpropylacetic,  n-caproic,  oenanthoic,7i-caprylic,  and  possibly 
pelargonic,  capric,  and  (inactive)  pimaric  acids,  cresol  guaiacol,  ethyl- 
and  propyl-guaiacol,  a  compound,  CnH1602  (perhaps  methylpropyl- 
guaiacol),  in  the  fraction  boiling  at  260 — 265°,  and  a  compound, 
C12Hi402,  in  the  distillate  which  boiled  at  over  300°  were  found. 

The  hydrocarbons  and  other  indifferent  substances  (14  per  cent, 
solid  and  86  per  cent,  liquid)  included  retene  and  terpenes. 

N.  H.  J.  M. 

General  Method  for  the  Preparation  of  Halogen  Derivatives 
of  Aliphatic  Hydrocarbons.  By  Antoine  Mouneyrat  (Ann.  Chim. 
Phys.,  1900,  [vii],  20.  485—574). —  A  detailed  account  of  work  already 
published  (Abstr.,  1898,  i,  613,  625;  1899,  i,  1,  97,  241,  247,  341,  397, 
470,  555,  556,  725,  786).  W.  A.  D. 

Electrolytic  Syntheses  of  Organic  Substances.  II.  (Iodo¬ 
form.)  By  Octave  Dony-Henault  (Zeit.  Elektrochem .,  1900,  7,  57). 
^-The  discharge  potential  of  iodine  ions  in  a  solution  containing  sodium 
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carbonate  is  not  diminished  by  the  presence  of  alcohol.  The  author 
concludes,  therefore,  that  the  formation  of  iodoform  is  not  to  be 
attributed  to  the  direct  action  of  iodine  on  alcohol.  It  is  probably  due 
to  the  action  of  hypoiodite,  EtOH  +  5HIO  -  CHI3  +  C02  +  2HI  +  4H20, 
the  small  (and  variable)  quantity  of  iodate  formed  being  due  to  the 
change  3HIO  =  HI03  +  2HI.  The  author  shows  that  the  second  change 
is  retarded  by  the  presence  of  either  iodide  or  iodate,  and  that  the 
yield  of  iodoform,  from  a  given  quantity  of  iodine,  is  therefore  greater 
in  presence  of  excess  of  these  substances.  He  also  shows  that  iodoform 
is  produced  by  the  action  of  a  solution  of  hypoiodous  acid  (made  by 
shaking  together  iodine,  mercuric  oxide,  and  water)  on  a  solution  of 
alcohol,  potassium  iodide,  and  sodium  carbonate  at  60°.  That  chloro¬ 
form  and  bromoform  cannot  be  made  by  the  electrolytic  method  is  due 
to  the  fact  that  the  discharge  potentials  of  chlorine  and  bromine  are 
higher  than  that  of  hydroxyl.  Oxidation  products  of  alcohol  are 
therefore  produced  instead  of  chloroform  or  bromoform.  T.  E. 

New  Method  for  the  Preparation  of  Nitromethanes.  By 
Yictor  Auger  (Bull.  Soc.  Chim.,  1900,  [iii],  23,  333—336). — When 
potassium  chloroacetate  is  heated  with  sodium  nitrite  in  concentrated 
aqueous  solution,  carbon  dioxide  is  evolved  and  nitromethane  is  formed. 
The  author  finds  that  many  of  the  nitroparaffins  may  be  obtained  by 
means  of  this  reaction,  and  details  are  given  in  the  paper  of  the  pre¬ 
paration  of  nitroethane  from  a-bromopropionic  acid,  nitropropane  from 
a-bromobutyrie  acid,  nitroisobutane  from  a-bromoisovaleric  acid,  and 
nitrohexane  from  a-bromoheptoie  acid.  a-Bromoxso  butyric  acid  and 
active  valeric  acid  (methylethylacetic  acid),  when  treated  with  sodium 
nitrite,  yield  rsopropylpseudonitrole  and  /3-butylpseudonitrole  respec¬ 
tively.  No  definite  products  could  be  obtained  from  a-bromopalmitic 
acid.  N.  L. 


Tertiary  Derivatives  of  Heptanaphthene  [Methyl  cyclo* 
hexane].  By  Wladimir  B.  Markownikoff  and  Wladimir 
Tcherdintzeff  (J.  Russ.  Rhys .  Chem.  Soc.,  1900,  32,  302 — 303). — [With 
Efimoff.]  —  tert  .-Nitroheptanaphthene  \\-nitro-\~methylcyc\ohexane\, 

CH2<^Q^2^^2^>GMe4N02,  is  a  liquid  with  an  odour  resembling  that 

of  turpentine;  it  boils  at  109 — 110°  under  40  mm.  pressure,  has  the 
sp.  gr.  1*0367  at  0°/0°  and  1*025  at  20°/0°,  and  on  cooling  solidifies  to 
a  glassy  mass  melting  at  -  71°.  The  corresponding  amine,  C7Hl5N, 
boils  at  141°  and  solidifies  to  a  vitreous  mass  melting  at  —96°;  the 
hydrochloride  melts  at  256 — 257°;  the  salts  are  in  general  readily 
soluble,  but  the  sulphate,  crystallising  in  plates,  and  the  oxalate ,  in 
leaflets,  are  only  slightly  soluble;  the  platinichloride  (with  1H20) 
forms  beautiful,  brick-red  octahedra  and  tetrahedra  ;  the  slightly  soluble 
aurichloride  separates  in  golden-yellow  needles,  and  the  auribromide  in 
flat,  dark  brown  needles. 

tert .-Heptanaphthenol  [1  :  l-methylcyc\ohexanot\, 

CH2<c3<cS22>CMe-°H> 

obtained  by  diazotising  the  salts  of  the  amine,  boils  with  partial  de¬ 
composition  at  155°  under  742  mm.  pressure.  It  solidifies  on  cooling, 
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and  melts  at  12°.  The  corresponding  chlw'ide,  C6H10MeCl,  boils 
at  53 — 55°  under  40  mm.  and,  under  ordinary  pressure,  at  148—151° 


with  decomposition. 

a-(or  1  \T)-Naphthylene  \\ -methyl- ^},2,-cyc\ohexene\, 

CH  <CH2*  ^^2^>CMe 
2v*0H„—  CUT  °  ’ 

boils  at  108°  under  747  mm.  pressure* 


T.  H.  P. 


Secondary  Derivatives  of  Heptanaphthene  [Methylc^cfo- 
hexane.  By  Wladimir  B.  Markownikoff  {J.  Buss.  Phys.  Ghem,  Soc, , 
1900,  32,  303 — 305). — The  physical  constants  of  several  secondary 
heptanaphthene  derivatives,  previously  obtained  by  Wallach  (Abstr., 
1896,  i,  309)  and  Zelinsky  (Abstr.,  1897,  i,  462),  have  been  revised. 

/?-Methylnaphthenol  [1  :  3-Methylc,jc\ohexanol ]  is  a  viscous  liquid 
which  boils  undecomposed  at  173*7 — 174°  under  769  mm.  pressure, 
and  solidifies  to  a  glassy  mass  melting  at  -  47° ;  it  has  the  sp.  gr. 
0‘9286  at  0°/0°,  and  0*9158  at  20°/0°,  and  the  specific  rotation 
[a]D  3°44*1';  it  dissolves  in  97  volumes  of  water.  The  halogen  deriva¬ 
tives  of  this  naphthenol  consist  of  mixtures  of  two  isomerides.  Thus 
the  chloride  under  ordinary  pressure  decomposes  into  hydrogen  chloride 
and  the  hydrocarbon  C7H12,  which  boils  at  156 — 159° ;  but  on  treating 
the  chloride  with  alcoholic  potash,  the  greater  part  is  decomposed  into 
the  naphthylene  boiling  at  103°,  whilst  the  remaining  chloride  boils 
undecomposed  at  160 — 161°.  The  iodide,  after  the  same  treatment, 
boils  at  200 — 205°  without  decomposition.  The  /^-naphthylene  (2  :  3) 
boils  at  103°  under  768  mm.  pressure.  T.  H.  P. 


Erythritol  in  Trentepohlia  Jolithus,  By  Max  Bamberger  and 
Anton  Landsiedl  ( Monatsh .,  1900,  21,  571 — 573). — The  alga  Trente¬ 
pohlia  Jolithus  {Chroolepus  Jolithus ),  when  extracted  with  ether,  yields 
erythritol  and  a  ruby-red,  sticky  mass,  which  is  coloured  an  intense 
blue  with  concentrated  sulphuric  acid.  H.  H.  P 


Some  Phosphoric  Esters.  By  Jacques  Cavalier  and  Eugene 
Prost  {Bull,  Soc.  Chim.,  1900,  [iii],  23,  678 — 681.  Compare  this 
vol.,  i,  75). — rc-Propyl,  isopropyl,  and  fsobutyl  phosphates  are  analogous 
to  the  methyl  and  ethyl  esters,  and  are  obtained  in  a  similar  man¬ 
ner,  the  trialkyl  phosphates  by  heating  together  mol.  proportions 
of  silver  phosphate  and  alkyl  iodide,  and  the  mono-  and  di-alkyl  phos¬ 
phates  by  the  action  of  phosphoric  oxide  on  the  alcohols,  the  separation 
of  the  latter  esters  being  effected  by  means  of  their  barium  salts. 

Tripropyl  phosphate ,  P04Pra3,  is  a  colourless  liquid  which  is  slightly 
soluble  in  water,  and  boils  without  decomposition  at  138°  under 
47  mm.  pressure,  and  at  133*5°  under  22  mm.  pressure.  Lead  dipropyl 
phosphate ,  (P04Pra2)2Pb,  crystallises  in  small,  anhydrous  needles  melt¬ 
ing  at  145 — 147°;  it  decomposes  at  about  210°  with  the  formation  of 
tripropyl  phosphate  and  the  salt  P04PraPb.  Barium  monopropyl 
phosphate ,  P04PraBa  +  2H20,  is  efflorescent;  100  parts  of  the  aqueous 
solution  contain  8*08  of  the  anhydrous  salt  at  20*5°,  6*98  at  60°,  and 
3*87  at  85°. 

Trii&opropyl  phosphate ,  P04Pr^3,  is  a  colourless  liquid  of  agreeable 
odour,  which  boils  at  136°  under  68  mm.  pressure,  and  is  insoluble  in 
water.  Barium  monoi&opropyl  phosphate,  PG4Pr^Ba  +  2H20,  crystallises 
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in  nacreous  scales  ;  the  weight  of  the  anhydrous  salt  contained  in 
100  parts  of  the  aqueous  solution  is  3*52  at  16°,  3*16  at  50°,  and 
1-7  at  85°. 

Triisobutyl  phosphate  could  only  be  obtained  in  an  impure  state, 
since  it  decomposes  on  distillation,  even  under  diminished  pressure. 
Lead  diisobutyl  phosphate  forms  small  crystals  melting  at  169 — 170°, 
and  is  very  soluble  in  water.  Barium  monoisobutyl  phosphate  crystal¬ 
lises  with  2H90  and  is  efflorescent ;  100  parts  of  the  aqueous  solution 
contain  5*65  of  the  anhydrous  salt  at  24°,  3'30  at  52°,  and  2*57  at  85°. 

The  solubility  in  water  of  the  trialkyl  phosphates  decreases  with 
increasing  molecular  weight,  the  methyl  and  ethyl  esters  being  miscible 
with  water  in  all  proportions,  whilst  the  butyl  salt  is  insoluble.  The 
lead  salts,  (P04R2)2Pb,  where  R  is  methyl,  ethyl,  propyl,  isopropyl,  or 
isobutyl,  are  more  soluble  in  hot  than  in  cold  water,  but  the  solubility 
of  the  barium  salts  of  the  composition  P04RBa  decreases  as  the  tem¬ 
perature  rises,  except  in  the  case  of  the  ethyl  compound,  which 
possesses  a  maximum  solubility  at  40°.  The  amyl  derivatives  are 
different  in  character,  the  lead  and  barium  salts  being  almost  insoluble 
in  water.  N.  L. 

Mixed  Anhydrides  of  Formic  Acid.  By  Auguste  Behal 
(Ann.  Chim.  Bhys.,  1900,  [vii],  20,  411— 432).— Most  of  the  facts 
dealt  with  in  this  paper  have  already  appeared  (Abstr.,  1899,  i,  734), 
but  the  following  are  new. 

sec -Octyl  formate ,  obtained  by  the  interaction  of  sec-octyl  alcohol  and 
formic  acetic  anhydride,  boils  at  186 — 187°  under  the  ordinary  pres¬ 
sure,  and  has  a  sp.  gr.  0  8852  at  0°;  its  odour  resembles  that  of 
cucumber. 

Allyl  formate  boils  at  87°,  not  at  82 — 83°  as  stated  by  Tollens 
(Zeit.  Chem.y  1866,  2,  18  ;  1868,  4,  41). 

The  product  obtained  by  acting  on  linalool  with  formic  acetic 
anhydride  boils  at  125 — 127°  under  30  mm.  pressure,  and  has  a  sp.  gr. 
0*9672  at  0°  ;  it  consists  probably  of  a  mixture  of  linalyl  and  geraniyl 
formates,  since  on  hydrolysis  it  yields  linalool  and  geraniol. 

Benzyl  formate  boils  at  202 — 203°  under  747  mm.  pressure,  and  has 
a  sp.  gr.  1*081  at  23°. 

c?-Bornyl  formate  (Bertram  and  Walbaum,  Abstr.,  1893,  i,  659,  and 
1894,  i,  204)  boils  at  106 — 108°  under  21  mm.  pressure,  and  has  a 
sp.  gr.  1*027  at  0°,  and  1*009  at  22°;  [a]D  +  48°45'.  £-Bornyl  formate 
boils  at  106 — 108°  under  21  mm.  pressure,  has  a  sp.  gr.  1*026  at  0°, 
and  1*009  at  22°,  and  [a]D  —  48°56'  (compare  Tschugaeff,  Abstr.,  1898, 
ii,  495). 

Terpinyl  formate,  obtained  from  terpinol  melting  at  35°,  boils  at 
127 — 128°  under  30  mm.,  and  has  a  sp.  gr.  0*9945  at  0°  (compare 
Lafont,  Abstr.,  1888,  495). 

Menthyl  formate  boils  at  219°  under  the  ordinary  pressure,  and  has 
a  sp.  gr.  0*9499  at  0°,  and  0*9396  at  15°;  [a]D  —  80*17. 

Cinnamyl  formate  boils  at  138 — 139°  under  23  mm.  pressure,  and 
has  a  sp.  gr.  1*086  at  0°. 

Caryophyllenyl  formate  boils  at  165  —167°  under  20  mm.  pressure, 
and  has  a  sp,  gr.  1*0266  at  0°, 
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Santallyl  formate  boils  at  175 — 178°  under  27  mm.  pressure,  and 
has  a  sp.  gr.  1*0180  at  0°. 

The  monoformic  and  diformic  esters  of  glycols  can  usually  be  puri¬ 
fied  only  with  difficulty.  Glycol  diformate ,  C4H604,  boils  at  88 — 89°  under 
25  mm.  pressure,  and  has  a  sp.  gr.  T 193  at  0°.  Pinacone  monoformate, 
C7H1403,  boils  at  90°  under  20  mm.  pressure.  Styrolene  diformate , 
Ci0Hi0O4,  boils  at  164 — 165°  under  25  mm.  pressure,  and  has  a  sp.  gr. 
1*2091  at  0°.  Terpin  diformate ,  C12H20O4,  is  a  viscous  liquid  with  an 
orange-like  odour  ;  it  boils  at  176 — 177°  under  40  mm.  pressure,  and 
has  a  sp.  gr.  1  067  at  27°. 

Monoformin,  diformin,  or  triformin  could  not  be  obtained  by  com¬ 
bining  glycerol  with  formic  acetic  anhydride,  owing  to  the  acetyl 
radicle  of  the  mixed  anhydride  entering  into  action  to  yield  glyceryl 
acetodiformate ,  C7H10O6 ;  this  boils  at  157°  under  27  mm.  pressure, 
and  has  a  sp.  gr.  1  *249  at  0°. 

Formic  acetic  anhydride  does  not  act  on  phenols  in  the  cold,  but  on 
warming,  acetates,  and  not  formates,  are  obtained.  With  ammonia  or 
primary  or  secondary  amines,  the  corresponding  formamides  are  pro¬ 
duced.  Methylformanilide,  NMePh*CHO,  melts  at  8°,  boils  at  142° 
under  20  mm.  pressure,  and  has  a  sp.  gr.  1*107  at  0°.  o -Formamino- 
phenol ,  CHO*NH*C6H4*OII,  crystallises  from  water  or  from  a  mixture 
of  benzene  and  alcohol,  and  melts  at  125°.  p -Eikoxyf ormanilide, 
OEt,C6H4,NH,CHO,  crystallises  from  water  and  melts  at  68*5°. 
o-Phenylenediamine  does  not  give  rise  to  a  formamide,  but  yields 

phenylmethenylamidine,  C6H4<^^!^CH  (Wundt,  Abstr.,  1878, 

667). 

Formic  acid  interacts  with  propionic,  butyric,  and  isovaleric  an¬ 
hydrides,  apparently  yielding  mixed  anhydrides  analogous  to  formic 
acetic  anhydride  ;  like  the  latter,  they  are  decomposed  by  tertiary 
bases,  yielding  carbon  monoxide ;  sec-octyl  alcohol  in  all  cases  gives 
rise  to  sec-octyl  formate. 

Incidentally,  a  method  of  estimating  formic  acid  by  means  of  iodic 
acid  is  described,  based  on  the  reaction  2HI03  4-  5HC02H  =  5C02  4- 
6H20  -f  I2 ;  a  weighed  quantity  of  the  substance  containing  formic 
acid  is  boiled  for  1  hour  in  a  reflux  apparatus  with  20  c.c.  of  a  50  per 
cent,  solution  of  iodic  acid,  the  iodine  thus  liberated  distilled  into 
aqueous  potassium  iodide,  and  titrated  against  sodium  thiosulphate. 

W.  A.  D. 

Reduction  of  Oleic  to  Stearic  Acid  by  the  Aid  of  Nascent 
Hydrogen.  By  J.  Freundlich  and  Otto  Rosauer  ( Chem .  Zeit 
1900,  24,  566). — The  authors  have  tried  Tissier’s  method  for  the 
reduction  of  oleic  acid  by  the  aid  of  water  and  granulated  zinc  under 
pressure  ;  they  find  that  the  amount  of  stearic  acid  formed  is  small 
(1*7 — 3*79  per  cent.),  but  that  considerable  quantities  of  zinc  soaps 
are  produced.  J.  J.  S. 

Campholytic  and  isoLauronolic  Acids.  By  G.  Blanc  ( Bull . 
Soc.  Chim.y  1900,  [iii],  23,  695 — 701). — When  the  nitrile,  C8H13CN, 
which  Forster  (Trans.,  1899,  75,  1141)  obtained  from  camphoroxime, 
is  reduced  with  sodium  and  boiling  alcohol,  it  is  converted  into 
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a-aminocampholene,  which  was  identified  by  means  of  its  ureide  and 
oxamide.  The  greater  part  of  the  paper  is  devoted  to  a  discussion  of 
the  bearing  of  this  result  and  of  the  researches  of  Forster  (loo.  cit.) 
and  Walker  (Trans.,  1893,  63,  495  ;  1895,  67,  347  ;  1900,  77,  374) 
on  the  constitution  of  campholytic  and  isolauronolic  acids.  N.  L. 

Glycollic  and  Glyoxylic  Acids.  By  Carl  Boettinger  (Ghem. 
Zeit.y  1900,  24,  619 — 620). — Glycolloglycollic  acid,  together  with  a 
small  amount  of  glycollide,  is  formed  when  glycollic  acid  is  boiled  for 
2  hours  with  acetic  anhydride  or  when  the  acid  is  treated  with  boric 
and  acetic  anhydrides  ;  when  rapidly  distilled,  it  passes  over  unaltered, 
otherwise  it  rapidly  chars.  The  acid  is  readily  hydrolysed  to  glycollic 
acid,  and  its  calcium  salt  has  the  composition  (C4H506)2Ca,2H20. 
No  well-defined  products  have  been  obtained  by  the  action  of  acetic 
anhydride  on  glyoxylic  acid.  The  following  salts  of  glyoxylic  acid  have 
been  prepared,  C2H03K,H20  and  (C2H03)2Ba,4H20.  J.  J.  S. 

Oxidation  of  Dibasic  Acids  of  the  Aliphatic  Series  by  Acid 
Potassium  Permanganate.  By  Leon  Perdrix  (Bull.  Soc.  Chim ., 
1900,  [iii],  23,  645 — 660). — It  has  been  previously  shown  (Abstr., 
1897,  i,  177)  that  the  majority  of  polyhydric  alcohols  and  their 
derivatives  are  oxidised  by  acidified  potassium  permanganate  solution 
at  the  boiling  temperature  to  carbon  dioxide,  formic  acid,  and  water, 
the  relative  proportion  of  these  products  depending  on  the  constitution 
of  the  substance  oxidised.  In  the  present  paper,  the  behaviour  of  a 
number  of  acids  is  studied,  and  the  following  extended  table  re¬ 
presenting  the  modes  of  oxidation  of  the  different  atomic  groups  is 
given.  From  these  data,  the  equation  representing  the  oxidation  of  a 
substance  of  known  constitution  can  be  at  once  deduced. 

(a)  CH/OH  +  20  =  0*5CO9  +  0*5CELO2  +  H20. 

(b)  ch-oh  +  o«ch2o2. 

(g)  OOH  +  1  -50  =  C02  +  0*5H2O. 

(d)  C02H  +  0'5O  =  C02  +  0*5H2O. 

(e)  CHO  + 1  *50  ~  C02  +  0*5H2O. 

(/)  C0  +  0-C02. 

(g)  CH0  +  20  =  CH202. 

(h)  CH  +  20  ~  0,5CO2  +  0-5CH2O2. 

(i)  C  +  20  =  C02. 

These  results  are  shown  to  hold  for  mesoxalic,  acetonedicarboxylic, 
itaconic,  citric,  fumaric,  and  maleic  acids.  Adipic,  pimelic,  and 
suberic  acids  resemble  succinic  acid  in  being  scarcely,  if  at  all, 
attacked  by  acidified  potassium  permanganate.  Alkyl  groups  in  side 
chains  are  not  destroyed  on  oxidation,  and  when  connected  with  a 
CH  group  the  equation  B/CHI  +  20  =  R#C02H  is  found  to  hold. 
Thus,  isosuccinic  acid  yields  acetic  acid,  and  ethylmalonic  acid  yields 
propionic  acid.  Lactide  and  pyrotartaric,  citraconic,  and  mesaconic 
acids  are  other  examples  of  this  class.  N.  L. 

Substitution  Products  of  Tetronic  Acid.  By  Ludwig  Wolff 
(Annalen,  1900,  312,  119 — 132.  Compare  Abstr.,  1896,  i,  522). — An 
introduction  to  the  following  papers.  M.  O.  F. 
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Nitrotetronic  Acid,  Aminotetronic  Acid,  and  their  Deriva¬ 
tives.  By  Ludwig  Wolff  and  A.  LAttringhaus  ( Annalen ,  1900, 

COCH 

312,  133 — 155). — Nitrotetronic  acid ,  ^T>0,  prepared 

OH-NO.C - CCr 

by  the  action  of  fuming  nitric  acid  on  tetronic  acid,  and  also  by 
oxidising  oximino tetronic  acid  (Abstr.,  1896,  i,  524)  with  nitric  or 
chromic  acid,  crystallises  from  hot  water  in  lustrous  prisms  containing 
2H20,  and  melts,  evolving  gas,  at  184°;  the  barium  salt  separates 
from  hot  water  in  triclinic  crystals  containing  4H20,  and  the  silver  salt 
contains  1H20.  The  hydroxylamine  salt  forms  nacreous  leaflets  and 
melts  at  194 — 195°,  evolving  gas  ;  the  methyl  ether  crystallises  from 
alcohol  or  water  in  small,  yellowish,  six-sided  plates,  and  melts  at 
n  ,  .  NHPh-N:C-CH2. 

143 — 144  ,  evolving  gas.  The  phenylhydrazone ,  qj^.^O’C _ CCr  ^ 

is  sparingly  soluble  in  common  media,  crystallises  from  glacial  acetic 
acid  in  small,  yellowish-brown  prisms,  and  melts  at  184 — 186°,  when 

.  ,  noh:c-ch2. 

it  decomposes.  The  oxime ,  qq^O,  crystallising  from 

hot  water  in  white,  lustrous  plates  or  prisms  containing  1H20,  be¬ 
comes  yellow  at  140°,  and  melts,  evolving  gas,  at  147°;  the  silver  salt 
is  crystalline,  and  the  barium  salt  forms  aggregates  of  pale  yellow 
needles,  whilst  the  methyl  ether  separates  from  methyl  alcohol  in  pale 
yellow,  six-sided  plates  melting  and  decomposing  at  154 — 155°. 

.  .  .  oh-c*ch2. 

Aminotetronic  acid ,  .JJ qq/O,  prepared  by  reducing  nitro¬ 

tetronic  acid  with  sodium  amalgam,  or,  in  acid  solution,  with  zinc  or 
tin,  crystallises  from  dilute  alcohol  in  colourless  needles,  which  be¬ 
come  yellow  at  150°  and  char  above  250° ;  it  is  very  readily  soluble 
in  water,  the  solution,  which  is  acid,  decomposing  carbonates,  and 
developing  a  pale  red  coloration  with  ferric  chloride.  The  dibenzoyl 
derivative  crystallises  from  alcohol  or  benzene  in  slender  needles 
melting  at  164°,  and  is  readily  hydrolysed  to  the  benzoyl  derivative, 
OH-C-CH2. 

NHBz*C _ CO^0,  crystallises  in  long  needles  or  four-sided 

prisms,  and  melts  at  178°;  boiling  aniline  converts  the  latter  sub¬ 
stance  into  the  anilide  of  benzoylaminotetronic  acid,  which  crystallises 
from  alcohol  in  colourless  prisms  and  melts  at  191 — 192°. 

O'C'CH 

The  anhydride  of  diazotetronic  acid,  _ qq^O,  Pro(^uce^ 


when  aminotetronic  acid  is  treated  with  nitrous  acid,  crystallises 
from  a  mixture  of  chloroform  and  petroleum  in  lustrous,  four-sided 
plates,  and  melts  at  93° ;  aqueous  or  acid  solutions  are  stable  towards 
iodine,  hydroxylamine  hydrochloride,  sulphurous  acid,  or  oxidising 
agents,  but  alkalis,  and  solutions  of  alkali  salts  such  as  sodium  acetate, 
nitrite,  or  cyanide,  decompose  it  rapidly.  The  aqueous  solution  de¬ 
velops  a  colouring  matter  with  the  sodium  derivative  of  a-naphthol. 
Glycollogly collie  acid ,  0H*CH2*C0#0*CH2,C02H,  results  from  hydro¬ 
lysing  diazotetronic  anhydride  with  barium  hydroxide,  and  crystallises 
from  ether  in  colourless  prisms  or  six-sided  plates  melting  at  99 — 100°; 
the  calcium  salt  contains  4^H30. 
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Sodium  diaz  Aetronozulj  hona  e,  _ qqx>0,  PrePared  by 

treating  diazotetronic  anhydride  with  sodium  sulphite,  crystallises 
from  water  in  small,  pale  yellow  needles  containing  3H20 ;  the 
aqueous  solution  is  neutral,  and  reduces  ammoniacal  silver  nitrate, 
mercuric  chloride,  and  Fehling’s  solution.  The  hydrogen  potassium 
salt,  C4H30sN2*S03K,  is  much  less  readily  soluble  than  the  sodium 
salt,  and  crystallises  from  water  in  aggregates  of  lustrous  yellow 
needles  or  leaflets. 

.0 — c*ch2. 

The  anhydride  of  dihydrodiazotetronic  acid,  NH 

formed  on  adding  the  finely  powdered  sodium  salt  of  diazotetrono- 
sulphonic  acid  to  concentrated  hydrochloric  acid,  crystallises  from 
water  or  alcohol  in  yellowish  leaflets  melting  and  decomposing  at 
190°;  it  is  readily  oxidised  to  the  anhydride  of  diazotetronic  acid, 
merely  boiling  an  alcoholic  solution  sufficing  to  effect  this  change. 
Aqueous  hydroxylamine  hydrochloride  converts  the  anhydride  into  the 
compound  C4H503N3,  which  may  be  represented  by  one  of  the  formulae, 
7“  .C(N*OHA  ^N(0H)*C-CH2. 

>C<C0 _ 0>CH2  and  _ __N _ Cq>0  ;  it  crystal¬ 


NH 

NH 


lises  from  much  boiling  water  in  small,  yellowish  needles,  which 
become  brown  about  220°,  and  undergo  profound  decomposition  at 
about  250°.  When  suspended  in  water,  the  oxime  quickly  reduces 
mercuric  chloride,  losing  nitrogen  and  becoming  converted  into 

.  .  ,  noh:c— ch2.  , .  . 

p-oximinobutyrolactoney  .qq^O,  which  crystallises  from 

hot  water  in  colourless,  four-sided  plates,  and  decomposes  at  146°; 
nitrous  acid  converts  it  into  dioximinobutyrolactone  (compare  loc.  cit.). 

M.  0.  F. 


Phenylhydrazone  of  Diketobutyrolactone.  By  Ludwig  Wolff 
and  A.  Luttringhaus  (Annaleny  1900,  312,  155 — 162). — Th q  phenyl- 

coch2. 

hydrazone  of  diketobutyrolactone,  _ C(r  ^  PrePared  ky 


adding  freshly  diazotised  aniline  to  an  aqueous  solution  of  potassium 
tetronate,  crystallises  from  glacial  acetic  acid  in  small,  golden  yellow 
needles,  and  melts,  evolving  gas,  at  210° ;  it  reduces  Fehling’s  solution, 
and  develops  a  deep  blue  coloration  with  concentrated  sulphuric  acid 
and  potassium  dichromate.  The  phenylhydrazone  dissolves  in 
ammonia,  or  sodium  hydroxide  or  carbonate,  forming  yellow  salts  of 
an  unstable,  monobasic,  benzeneazotetronic  acid ;  the  calcium  salt 
forms  yellow  needles,  and  the  silver  salt  is  also  crystalline.  The 
benzoyl  derivative  crystallises  from  a  mixture  of  chloroform  and  petrol¬ 
eum  in  brick-red  prisms,  and  melts  at  142°. 


The  osazone  of  diketobutyrolactone. 


NHPh-N:C-CH2.  ^  J 

NHPh-N:C— ccr  °’  Produced 


by  the  action  of  phenylhydrazine  on  the  phenylhydrazone,  crystallises 
from  boiling  acetic  acid  in  red  plates  which  decompose  at  242°,  and  in 
orange-yellow  needles  which  become  red  at  180°,  and  melt  also  at  242°, 
when  they  decompose  ;  it  is  insoluble  in  sodium  carbonate,  but  yields 
a  yellowish-red  solution  in  hot  sodium  hydroxide. 
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The  phenylhydrazoxime  of  diketobutyrolactone, 


noh:c*ch2 

NHPh-NrC-CO^0, 


obtained  by  the  action  of  hydroxylamine  hydrochloride  on  the  phenyl¬ 
hydrazone,  crystallines  from  boiling  alcohol  in  yellowish-green  needles, 
melting  and  decomposing  at  236°.  Hydrolysis  resolves  this  compound 
into  the  acid ,  N0H:C(CH2-0H)-C(C02H):N*NHPh,  which  crystal¬ 
lises  from  dilute  alcohol  in  lustrous  yellow  needles  decomposing  at 
147 — 148°.  When  the  alcoholic  solution  of  the  acid  is  boiled  with 
dilute  hydrochloric  acid,  the  phenylhydrazoxime  is  regenerated,  but 
the  action  of  boiling  30  per  cent,  acetic  acid  converts  it  into  the 
phenylhydrazone  of  hydroxymethylketowooxazolone, 


oh-ch2-c=n 

NHPh-NIC-CO^0, 


which  crystallises  from  boiling  alcohol  in  lustrous,  golden-yellow 
needles  melting  and  decomposing  at  165°;  the  silver  salt  is  very  spar¬ 
ingly  soluble  in  water.  M.  0.  F. 


Behaviour  of  a-Metbyltetronic  Acid  towards  Diazobenzene 
Chloride.  By  Ludwig  Wolff  and  Willy  Herold  (Annalen,  1900, 
312,  163 — 164). — The  phenylhydrazone  of  pyruvoglycollic  acid, 

CO^'CH^O'CO'CMelN’NHPh,  prepared  by  adding  diazobenzene 
chloride  to  a-methyltetronic  acid,  crystallises  from  hot  water  in  pale 
yellow  needles  containing  2H20  ;  the  anhydrous  acid  melts  at 
163 — 164°,  and  the  solution  in  concentrated  sulphuric  acid  develops  a 
deep  red  coloration  with  potassium  dichromate. 

Boiling  water  resolves  the  substance  into  glycollic  acid  and  the 
phenylhydrazone  of  pyruvic  acid.  M.  0.  F. 


Iodotetronic  Acid  and  Sulphotetronic  Acid.  By  Ludwig 
Wolff  and  Eduard  Fertig  (Annalen,  1900,  312,  164 — 170). — Iodo¬ 


tetronic  acid , 


OH-C-CH2. 

CI-CCK0'  PrePare^  by  the  action  of  iodine  on 


tetronic  acid  in  presence  of  iodic  acid,  crystallises  from  hot  water  in 
small,  white  needles,  which  become  coloured  on  exposure  to  light,  and 
melts  and  decomposes  at  178 — 180°;  it  is  strongly  acidic,  and  develops 
a  violet-red  coloration  with  ferric  chloride.  Sodium  nitrite  solution 
dissolves  iodotetronic  acid,  developing  a  violet  coloration,  and  producing 
sodium  oximinotetronate  ;  potassium  iodide  liberates  iodine,  regenerat¬ 
ing  tetronic  acid.  The  silver  salt  crystallises  from  boiling  water  in 
small,  white  needles  which  are  sensitive  to  light. 


CO-CH^ 

Dichlorotetronic  acid ,  •CCr^  Pr0(^uce(^  wben  chlorine  is  passed 

into  chloroform  holding  iodotetronic  acid  in  suspension,  crystallises 
from  petroleum  in  small  needles  and  melts  at  55 — 57°;  ammonia 
gives  rise  to  dichloroacetamide. 


Chlo'i'obromotetronic  acid, 


CO — ch2 

CCIBr-CO 


^>0,  obtained  by  the  action  of 


chlorine  on  bromotetronic  acid  suspended  in  chloroform,  crystallises 
from  a  mixture  of  ether  and  petroleum  in  small,  colourless  needles 
melting  at  73 — 74°.  Concentrated  ammonia  gives  rise  to  chloro- 
bromoacetamide,  which  melts  at  125 — 126°. 
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OH-OCH2 

Tetronosulphonic  acid ,  jj,{j  -  qq^Q^  prepared  by  dissolving 

tetronic  acid  in  3  parts  of  fuming  sulphuric  acid,  crystallises  from  a 
mixture  of  ether  and  alcohol  in  flat  needles  melting  at  83° ;  it  is 
hygroscopic,  and  develops  a  deep  red  coloration  with  ferric  chloride. 
The  lead  salt  forms  needles  containing  2H20,  and  the  barium  salt 
contains  4H20.  M.  0.  F. 


Action  of  Aluminium  Chloride  on  Camphoric  Anhydride. 
Bv  G.  Blanc  (Bull.  Soc.  Chim .,  1900,  [iii],  23,  693—695). — Observa¬ 
tions  on  the  claim  to  priority  put  forward  by  Perkin  ( Proc .,  1900, 
10,  18),  whose  results  are  considered  to  furnish  fresh  proofs  of  the 
correctness  of  the  formula  assigned  by  the  author  to  isolauronolic 
acid.  1ST.  L. 


Action  of  Zinc  on  a  Mixture  of  Ethyl  Bromcnsobutyrate 
and  Ethyl  Formate.  II.  Action  of  Hydriodic,  Hydrobromic, 
and  Sulphuric  Acids  on  /?-Hydroxy-s-tetramethylglutaric  Acid. 
By  Jakov  I.  Michailenko  and  W.  P.  Javorsky  (J.  Russ.  Rhys.  Chem. 
Roc.,  1900,  32,  328 — 346.  Compare  Abstr.,  1899,  i,  482). — When 
/2-hydroxy-s-tetramethylglutaric  acid  is  heated  in  sealed  tubes  with 
concentrated  hydriodic  acid  at  130 — 135°,  it  is  reduced,  yielding  a 


mixture  of  lactonic  acids  in  addition  to  the  expected  s -tetramethyl- 
glutaric  acid ,  CH2(CMe2*  C02H)2,  which  crystallises  from  hot  water  in 
long  needles  melting  at  185—186°;  the  potassium  (with  2H20),  barium 
(with  3H20),  lead  (with  2H20),  silver ,  potassium  hydrogen ,  and  barium 
hydrogen  (with  4H20)  salts  were  prepared.  By  the  action  of  acetyl 

chloride  on  the  acid,  the  corresponding  anhydride ,  CH2<^j^2#  £<q^>0, 

is  formed ;  it  separates  from  ether  in  long,  slender  needles  melting  at 
86 — 87°,  and  with  p-toluidine  in  molecular  proportion  gives  the 
corresponding  amino- acid,  CuH2303N,  which  crystallises  from  benzene 
in  transparent,  yellowish  plates  melting  at  157 — 158°,  slightly  soluble 
in  water  and  readily  so  in  alcohol. 

The  mixture  of  lactonic  acids  also  formed  during  the  reduction  of 
the  hydroxy-acid  with  hydriodic  acid  has  a  melting  point  of  116 — 120°, 
and  after  long-continued  fractional  crystallisation  is  separated  into 
two  monobasic  acids ,  both  having  the  composition  C9H1404.  The  first 
of  these,  melting  at  141 — 142°,  forms  transparent  crystals,  and  gives  a 
potassium  salt  crystallising  from  alcohol  in  transparent  plates ;  the 
other,  which  could  not  be  obtained  pure,  melts  at  about  116°;  their 


barium  salts  separate  in  anhydrous  plates.  Barium  hydrogen  salts 
could  not  be  obtained,  and  acetyl  chloride  is  without  action  on  the 
acids.  The  action  of  concentrated  or  dilute  sulphuric  acid  or  of 
hydrobromic  acid  on  /3-hydroxy-s-tetramethylglutaric  acid  also  yields 
the  same  two  lactonic  acids,  but  in  the  case  of  hydrobromic  acid  a 


purer  product  is  formed,  the  second  acid  being  obtained  in  opaque 
aggregates  of  long  crystals  melting  at  120 — 124°.  That  these  acids 
are  saturated  monobasic  acids  is  shown  by  their  affinity  constants, 
which  have  the  values  K  0*00128  (acid  melting  at  141 — 142°)  and 
0*00150  (acid  melting  at  120 — 424°).  On  heating  these  lactonic  acids 
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with  potassium  hydroxide  or  barium  hydroxide,  a  dibasic  acid  is  ob¬ 
tained  isomeric  with  the  original  hydroxy-acid,  as  is  shown  by  its 
barium  salt,  which  forms  fibrous  crystals,  insoluble  in  alcohol,  and  has 
the  composition  C9H3405Ba,3H20 ;  the  free  acid  could  not  be  prepared, 
as  on  decomposing  the  salts  with  acid,  the  lactonic  acids  are  reformed. 
The  two  lactonic  acids  have  probably  the  constitutions  : 


cir2< 


OMef 


CO 


>0  and  OH.<™h' 


CH2-CMe(C02H) 


•CO 


CMe(C02H)-CH2 


>0. 


On  oxidising  /?-hydroxy-s-tetramethylglutaric  acid  with  nitrogen 
oxides,  dimethylmalonic  and  asobutyric  acids  are  first  formed,  the 
latter  being  then  decomposed  with  the  formation  of  acetic  acid. 


T.  H.  P. 


Researches  in  the  Pyrone  Group.  VIII.  Diethyl  Comenate. 
By  Biccardo  Oliveri-Tortorici  ( Gazzetta ,  1900,  30,  ii,  16 — 23). — 
Diethyl  comenate ,  0Et*C5H202*C02Et,  obtained  by  the  action  of  ethyl 
iodide  on  the  silver  derivative  of  the  monoethyl  salt,  forms  acicular, 
colourless  crystals  (  +  H20),  melts  at  79 — 80°,  and  dissolves  in  water, 
alcohol,  ether,  chloroform,  or  benzene.  When  boiled  for  3 — 4  hours 
with  water,  it  is  wholly  converted  into  ethylcomenic  acid,  which,  when 
hydrolysed  by  barium  hydroxide,  yields  molecular  proportions  of 
acetylcarbinyl  ethyl  ether  and  oxalic  and  formic  acids.  T.  H.  P. 

[Tartrates  of  Nickel  and  Cobalt.]  By  Olin  F.  Tower  ( J .  Amer . 
Chem.  Soc .,  1900,  22,  501 — 521). — Nickel  tartrate  was  first  obtained 
by  Werther  (J.  pr.  Chem.,  1844,  32,  400)  by  saturating  a  boiling  solu¬ 
tion  of  tartaric  acid  with  freshly  precipitated  nickel  hydroxide ;  his 
observations  are  confirmed,  except  that  whilst  he  considered  the  salt 
to  be  crystalline,  the  present  author  regards  it  as  amorphous.  Nickel 
tartrate  may  also  be  prepared  by  the  action  of  tartaric  acid  on  the 
carbonate.  Cobalt  tartrate  may  be  similarly  obtained  by  either 
method  ;  it  is  precipitated  as  a  pale  pink  powder,  and  closely  resembles 
nickel  tartrate  in  its  general  properties.  The  potassium  nickel  tar¬ 
trate  obtained  by  Fabian  ( Annalen ,  1857,  103,  248)  by  the  action  of 
potassium  hydrogen  tartrate  on  nickel  carbonate  was  also  prepared, 
but  an  attempt  to  produce  the  corresponding  cobalt  salt  resulted  only 
in  the  formation  of  a  mixture  of  the  tartrates  of  cobalt  and  potassium. 

A  series  of  determinations  of  the  depression  of  the  freezing  point 
and  of  the  conductivity  of  solutions  of  these  nickel  and  cobalt  tar¬ 
trates  yielded  results  which  seem  to  point  to  the  existence  of  a  poly¬ 
merised  chemical  structure. 

When  potassium  hydroxide  and  nickel  tartrate  are  mixed  in  mole¬ 
cular  proportion,  a  gelatinous  mass  is  formed  which  appears  to  be  a 
hydrated  form  of  potassium  nickel  tartrate ;  cobalt  tartrate,  under  the 
same  conditions,  yields  a  flocculent  precipitate  of  variable  composition  ; 
in  each  case,  the  product  is  soluble  in  excess  of  potassium  hydroxide. 
The  author  concludes  from  the  results  of  his  experiments  that  these 
precipitates  dissolve  in  excess  of  the  reagent  on  account  of  the  forma¬ 
tion  of  a  compound  in  which  the  nickel  or  cobalt  replaces  the  hydrogen 
atoms  of  the  alcoholic  hydroxyl  groups  of  tartaric  acid.  E.  G. 
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Conversion  of  Ketones  into  a-Diketones.  V.  isoPropyl  iso- 
Butyl  Ketone.  By  Giacomo  Ponzio  ( Gazzetta ,  1900, 30,  ii,  23 — 27). 
— iso  Propyl  iso  butyl  ketone,  CHMe2*CO,CH2*CHMe2,  prepared  by  the 
action  of  zinc  isobutyl  on  isobutyryl  chloride,  is  a  mobile  liquid  boiling 
at  147 — 148°  under  744  mm.  pressure,  and  having  an  agreeable  odour 
resembling  that  of  camphor.  The  oxime ,  C8Hl7ON,  boils  unchanged  at 
201 — 203°.  On  oxidation  with  nitric  acid,  the  ketone  yields  diisopro¬ 
pyl  diketone  and  dinitroisobutane,  CHMe2*CH(N02)2  (compare  Abstr., 
1897,  i,  317;  1899,  i,  111).  The  potassium  derivative  of  dinitro¬ 
isobutane,  CHMe2*CK(N02)2,  crystallises  from  alcohol  in  sparkling 
yellow  laminae.  T.  H.  P. 

Acetyldioximes  of  a-Diketones.  By  Giacomo  Ponzio  ( Gazzetta , 
1900,  30,  ii,  27 — 30). — The  melting  point  cannot  be  used  as  a  means 
of  characterising  the  dioximes  of  a-diketones,  since  these  compounds 
generally  melt  at  about  170°.  For  this  purpose,  the  best  derivatives 
to  use  are  the  diacetyl  compounds  of  the  dioximes,  which  are  readily 
prepared  by  heating  the  dioximes  with  a  slight  excess  of  acetic  anhy¬ 
dride. 

The  diacetyl  derivative  of  dimethyl  diketoxime ,  C2Me2(NOAc)2, 
separates  from  alcohol  in  shining  needles  which  melt  at  112°  and  dis¬ 
solve  in  ether,  light  petroleum,  or  benzene.  The  diacetyl  derivative  of 
methyl  ethyl  diketoxime ,  OAc*N.*CMe*CEtrN#OAe,  crystallises  from 
aqueous  alcohol  in  sparkling  prisms  which  melt  at  68 — 69°,  and  are 
soluble  in  alcohol,  benzene,  or  light  petroleum.  The  diacetyl  derivative 
of  methyl  propyl  diketoxime ,  OAc*KICMe*CPra.’N*OAc,  is  a  dense, 
colourless  liquid  decomposing  on  boiling  at  the  ordinary  pressure,  that  of 
methyl  iso  butyl  diketoxime ,  OAc,N!CMe,C(N*OAc),CH2*CHMe2,  separ¬ 
ates  from  light  petroleum  in  shining  prisms  melting  at  42°,  whilst  the 
diacetyl  compound  of  methyl  amyl  diketoxime , 

OAc-N:CMe-C(:NOAc)-CH2-CH2Pr% 
is  a  dense  oil.  The  dibenzyl  derivative  of  methyl  ethyl  diketoxime , 
CHoPh’O'NICMe'CEtlN'O’CB^Ph,  crystallises  from  alcohol  in  white 
plates  melting  at  62 — 63°.  T.  H.  P. 

Derivatives  of  Dextrose.  By  Wilhelm  Koenigs  and  Eduard 
Knorr  (Chem.  Centr.,  1900,  ii,  179 — 180  ;  from  Sitzungsber.  Bayr,  Akad . 
IFm.,  1900,  103 — 105). — Bromotetracetoxy dextrose,  C6H^BrO(OAc)4, 
prepared  by  the  action  of  acetyl  bromide  on  grape  sugar,  melts  at 
88 — 89°,  is  soluble  in  light  petroleum  or  ether,  but  scarcely  so  in 
water;  it  is  dextrorotatory  and  reduces  boiling  Fehling’s  solution.  By 
allowing  a  solution  of  bromotetracetoxy dextrose  in  methyl  alcohol  to 
remain  for  some  time,  /?-methylglucoside  is  formed,  and  by  the  action 
of  dry  silver  carbonate  or  nitrate,  tetracetyl-/3-methylglucoside  is  ob¬ 
tained.  A  solution  in  ethyl  alcohol  similarly  yields  corresponding 
ethyl  derivatives.  Tetracetylmethylglucoside  and  tetracetylethylglu- 
coside  melt  at  104 — 105°  and  at  105 — 106°  respectively;  both  are 
lssvorotatory,  do  not  reduce  Fehling’s  solution,  and  are  slowly  hydro¬ 
lysed  by  a  cold  solution  of  sodium  hydroxide.  Pen tacety] dextrose, 
melting  at  130 — 131°,  is  formed  by  shaking  silver  acetate  with  a  solu¬ 
tion  of  bromotetracetoxydextrose  in  glacial  acetic  acid.  E.  W.  W. 
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Nitrocelluloses.  By  Leo  Yignon  (Compt.  rend.,  1900,  131, 
509 — 511). — The  nitrocelluloses  and  nitro-oxycelluloses  energetically 
reduce  Pasteur’s  cupropotassium  solution,  the  reducing  power  in  all 
cases  being  independent  of  the  degree  of  nitration,  and  equal  to  about 
one-fifth  that  of  invert  sugar.  Since,  moreover,  it  is  sensibly  the  same 
for  both  nitrated  cellulose  and  for  nitrated  oxycellulose,  and  since 
cellulose  and  hydrocellulose  are  destitute  of  reducing  power,  although 
oxycellulose  is  strongly  reducing  (Abstr.,  1898,  i,  619),  it  follows  that 
the  product  of  either  the  partial  or  complete  nitration  of  cellulose  is 
not  a  nitrocellulose,  but  a  nitro-oxycellulose.  W.  A.  D. 

Dextrins  of  Saccharification.  By  Paul  Petit  (Compt.  rend., 
1900,  131,  453 — 455.  Compare  Abstr.,  1899,  i,  559). — The  author 
has  investigated  the  action  of  diastase  on  starch  paste  at  50°,  60°, 
and  70°,  and  also  on  the  products  of  this  reaction.  The  results  vary 
greatly  with  the  age  of  the  diastase  and  the  manner  in  which  it  has 
been  kept,  and  hence  the  processes  have  no  industrial  value. 

C.  H.  B. 


Action  of  Hexamethylenetetramine  on  the  Esters  of 
Chloroacetic  and  Bromoacetic  Acids.  By  R.  Locquin  ( Bull . 
Soc.  Chim.,  1900,  [iii],  23,  660 — 663).. — Hexamethylenetetramine  re¬ 
acts  with  methyl  chloroacetate  in  chloroform  solution  to  form  a  com¬ 
pound,  C6H12N4,CH2Cl*C02Me,  which  forms  large,  colourless  crystals 
melting  at  141°.  With  ethyl  bromoacetate,  a  similar  compound, 
C6H12N4,CH2Br’C02Et,  melting  at  172 — 173°,  is  obtained.  When 
heated  with  alcoholic  hydrobromic  acid,  this  is  decomposed  with  the 
formation  of  ethyl  aminoacetate  hydrobromide  ;  this  substance,  now 
prepared  for  the  first  time,  crystallises  in  long,  colourless  needles 
melting  at  166°.  N.  L. 


Terpenes  and  Ethereal  Oils  :  Ring  Disruption  among 
Cyclic  Ketones.  By  Otto  Wallach  ( Annalen ,  1900,  312,  171 — 210. 
Compare  this  vol.,  i,  44). — The  study  of  oximes  derived  from  the  sim¬ 
plest  saturated  ketones  shows  that  conversion  into  an  isomeride  de¬ 
pends  on  the  transference  of  nitrogen,  in  the  form  of  an  imino-group,  to 
a  position  between  two  carbon  atoms  of  the  ring,  producing  a  lactam  ; 
the  lactam  obtained  in  this  way  is  readily  hydrolysed  to  the  corre¬ 
sponding  amino-acid,  the  process  affording  a  convenient  means  for 
preparing  members  of  this  class.  c^/c^o-Pentanoneoxime,  for  instance, 
when  gently  heated  with  sulphuric  acid  containing  16  per  cent,  of  water, 


qjj _ CO\ 

is  converted  into  2-piperidone,  ^^^qh^CH  yields 

3-aminovaleric  acid,  NH2*CH2[CH2]2*CH2*C02H,  on  hydrolysis. 

Sulphuric  acid  (10  parts  :  2  parts  of  water)  converts  /2-methyl cyclo- 
pentanoneoxime  (melting  at  86°)  into  the  iso  oxime,  C6HnON,  which 
crystallises  in  long  needles,  melts  at  87°,  and  boils  at  147 — 148°  under 
15mm.  pressure;  it  has  [a]D  +75°  in  water,  and  forms  a  white 
hydrochloride  which  melts  at  148 — 149°.  Aminocaproic  acid, 

NH2-CH2-CH2-CHMe-CH2*C02H,  or 

NH2-CH2-CHMe-CH2-CH2-C02H, 

prepared  by  heating  the  hydrochloride  of  the  iso-oxime  with  20  per 
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cent,  hydrochloric  acid  at  150°,  melts  at  133 — 135°,  and  is  extremely 
soluble  in  water. 


cycfo-Hexanoneoxime,  CH2<^^2  :5^>c:noh,  is  readily  converted 
CH2‘CH2*CH  2 

into  the  iso -oxime,  CMo^CHo^CO^11'  which  separates  from  ether 

2  2 

in  well-formed  crystals  melting  at  68 — 70°  and  boils  at  139°  under 
12  mm.  pressure  ;  the  hydrochloride  is  deliquescent,  and  melts  at 
73 — 75°.  €-Aminocaproic  acid  (e-leucine),  NH2*CH2‘[CH2]3*CH2*C02H, 
prepared  by  heating  the  iso- oxime  with  hydrochloric  acid,  crystallises 
from  aqueous  solutions  to  which  alcohol  has  been  added,  and  melts, 
evolving  gas,  at  201 — 202°  (compare  Gabriel  and  Maass,  Abstr.,  1899, 
i,  595). 


he-Hexenic  acid ,  CH2!CH,CH2,CH2*CH2*C02H,  produced  on  treating 
the  hydrochloride  of  «-aminocaproie  acid  with  sodium  nitrite,  melts  at 
208 — 210°,  and  has  a  sp.  gr.  0*962  ;  the  refractive  index  nB  is  1*4345  at 
23°,  and  the  molecular  refraction,  30*89.  The  ammonium  salt  is  crys¬ 
talline,  and  yields  the  silver  salt  with  silver  nitrate. 

The  isooximes  of  methylc^ohexanone  (this  vol.,  i,  45)  are  separated 
with  some  difficulty,  the  a-modification,  which  melts  at  105°  and  is 
more  sparingly  soluble  in  water  than  the  isomeride,  having  [a]D  —  36*1° 
in  water;  the  /3-isooxime  melts  at  68 — 69°,  and  has  [a]D  -22*2°  in 
water. 

[With  L.  Ottemann.] — The  ammo-acid,  C7H1502N,  prepared  from 
the  a-iso-oxime,  dissolves  very  readily  in  water,  and  melts,  evolving 
gas,  at  187 — 188°;  the  ammo-acid  from  the  /2-isooxime  melts  at 
145 — 147°,  Both  yield  the  unsaturated  acid ,  C7H1202,  which  boils  at 
220—225°. 


Aminodecoic  acid ,  G10H21O2N,  prepared  from  menthoneisooxime,  is 
scarcely  soluble  in  alcohol  and  ether,  but  dissolves  in  water,  from 
which  it  separates  in  well-formed  crystals  melting  at  194 — 195°;  the 
benzoyl  derivative  crystallises  from  methyl  alcohol  and  melts  at 
127 — 128°,  whilst  the  ethyl  ester  melts  at  50 — 53°  and  boils  at 
136 — 137°  under  12  mm.  pressure.  Nitrous  acid  converts  it  into 
decenoic  acid,  C10H18O2j  which  boils  at  257 — 259°  and  is  identical 
with  menthonenic  acid  (Abstr.,  1897,  i,  428).  It  is  probable  that  the 
aminodecoic  acid  obtained  from  menthoneisooxime  has  the  consti¬ 
tution  NH2*CHPr^-CH2*GH2*CHMe-CH2-C02H. 

Tetrahydrocarvoxime  also  yields  an  aminodecoic  acid ,  C10H21O2N, 
which  separates  from  water  in  small,  transparent  crystals  melting  at 
201 — 202° ;  nitrous  acid  converts  it  into  the  corresponding  decenoic 
acid ,  C10H]8O2,  which  boils  at  257 — 260°,  has  a  sp.  gr.  0*936,  the  re¬ 
fractive  index  nD  T4554  at  20°,  and  a  molecular  refraction  49*21. 

Suberoneisooxime  has  been  described  recently  ( loc .  cit.) ;  the  auri- 
cliloride  is  well  defined,  and  melts  at  95 — 96*5°.  Hydrolysis  converts 
the  fso-oxime  into  £- amino-n-heptoic  ( aminocenanihoic )  acid, 
NH2*CH2[CH2]4*CH2’C02H,  which  crystallises  from  water,  and  melts, 
evolving  gas,  at  186 — 187°.  e^-Heptenoic  acid , 

ch2:ch-oh2[ch2]2-oh2-co2h, 

obtained  by  the  action  of  nitrous  acid  on  aminoheptoic  acid,  boils 
a  225 — 227°,  has  a  sp.  gr.  0*952,  the  refractive  index  1*4425  at  17°, 


ORGANIC  CHEMISTRY. 


591 


and  a  molecular  refraction  35*61  ;  the  ammonium  salt  is  crystalline, 
and  yields  the  silver  salt  with  silver  nitrate.  Oxidation  with  potass¬ 
ium  permanganate  gives  rise  to  adipic  acid,  the  aminoheptoic  acid 
itself  yielding  pimelic  acid.  M.  O.  F. 

Behaviour  and  Reactions  of  Uric  Acid  and  its  Salts  in 
Solution.  By  His,  jun.,  and  Paul  ( Chem .  Centr 1900,  ii,  42  ;  from 
Berl .  klin.  Woch.,  37,  420). — One  part  of  uric  acid  dissolves  in  88,000 
parts  of  water ;  it  decomposes  even  in  pure  aqueous  solutions.  Both 
the  acid  and  its  salts  easily  form  supersaturated  solutions.  Colloidal 
solutions  of  the  urates  may  also  be  obtained,  and  in  this  state  there  is 
no  fixed  limit  to  their  solubility.  From  such  solutions,  the  salt  soon 
separates  in  a  very  finely  divided  form,  and  indeed  the  properties  of 
the  colloidal  solutions  resemble  those  of  a  liquid  containing  a  finely 
divided  solid  in  suspension  rather  than  those  of  a  true  solution.  The 
urates  readily  separate  from  solution  in  an  amorphous  form,  and 
in  this  state  their  solubility  is  not  the  same  as  that  of  the  crystallised 
salts.  Attempts  to  prepare  Riidel’s  compound  of  uric  acid  and  carbamide 
failed,  the  presence  of  carbamide  neither  affecting  the  solubility  of 
uric  acid  nor  preventing  its  precipitation  by  acids.  Metallic  salts 
such  as  those  of  potassium  or  lithium  which  form  easily  soluble  urates 
cannot,  however,  affect  the  solubility  of  the  acid  sodium  salt,  for  being 
dissociated  into  ions  in  solution,  the  least  soluble  salt  is  the  first  to 
separate  or  the  last  to  dissolve.  It  is  therefore  impossible  to  render 
gouty  accretions  more  soluble  by  means  of  potassium  or  lithium  salts. 

E.  W.  W. 

Pentaeyano-iron  Compounds.  By  Karl  A.  Hofmann  (. Annalen , 
1900,  312,  1 — 33.  Compare  Abstr.,  1896,  i,  517,  and  Werner,  Abstr., 
1897,  ii,  263). — In  accordance  with  Werner's  nomenclature  of  complex 
inorganic  compounds,  the  author  refers  to  sodium  nitroprusside  as 
sodium  nitrosopentacyanoferrate ,  or,  preferably,  as ferripentacyanonitroso- 
8odiumf  [Fe(CN)5NO]Na2.  The  substance  obtained  from  it  by  the 
action  of  sodium  hydroxide  (Abstr.,  1896,  i,  269),  then  called  quater¬ 
nary  sodium  nitroprusside,  [Fe(CN)5N02]Na4,  becomes  sodium  nitrito - 
pentacyanoferrite  or  ferropentacyanonitritosodium.  Oxidation  with 
potassium  permanganate  converts  this  into  the  deep  carmine-red 
compound,  [Fe(CN)5N02]Na3,  called  sodium  nitritopentacyanoferrite  or 
ferropentacyanonitritosodium. 

Both  sodium  nitroprusside  and  the  compound  obtained  from  it  by 
the  action  of  sodium  hydroxide  readily  part  with  the  nitroso-group 
under  the  influence  of  phenylhydrazine,  hydroxy lamine,  aldehyde,  and 
acetone,  the  same  effect  being  produced  by  oxidising  agents  such  as 
potassium  hypobromite,  lead  peroxide,  or  hydrogen  peroxide;  sodium 
prusside,  [Fe(CN)5H20]Na3,  is  thus  produced,  and  is  now  called  sodium 
aquopentacyanoferrite  or  ferropentacyano-aquosodium.  Nitrous  acid  or 
bromine  water  oxidises  this  to  the  deep  bluish- violet  compound, 
[Fe(CN)5H20]Na2,  sodium  aquopentacyanoferrate  or  ferripentacyanch 
aquosodium . 

The  foregoing  five  compounds  yield  sodium  amminopentacyanoferrite 
or  ferropentacyano-ammoniosodium ,  [Fe(CN)5NH3]  Na3,  when  treated 
with  ammonia;  this  was  previously  called  sodium  ammonioprusside. 
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Oxidation  with  nitrous  acid  or  bromine  water  converts  it  into 
sodium  amminopentacyanoferi'ate  or  ferripentacyano-ammoniosodium , 
[Fe(CN)5NH3]Na2. 

The  two  first  named  substances  give  rise  to  sodium  arseniteprusside, 
[Fe(CN)5As02]Na4,  under  the  influence  of  alkaline  sodium  arsenite; 
this  is  termed  sodium  arsenitopentacyanoferrite  or  ferropentacyano- 
arsenitosodium. 

All  the  compounds  mentioned  yield  sodium  sulphiteprusside, 
[Fe(CN)5S03]Na5,  when  treated  with  alkaline  sodium  sulphite  (Abstr., 
1896,  i,  197) ;  this  is  now  called  sodium  sulphitopentacyanof ervite}  or 
ferropentacyanosulphitosodium. 

The  groups  or  atoms  associated  with  cyanogen  in  the  foregoing  nine 
substances  may  be  replaced  by  cyanogen,  forming  sodium  ferrocyanide, 
[Fe(CN)6]Na4. 

The  compound,  [Fe(CN)5NO-SC-NH-NH2]Na3,  is  obtained  by  the 
action  of  thiocarbamide  on  sodium  nitroprusside. 

For  experimental  details  relating  to  the  preparation  and  identification 
of  these  compounds,  reference  must  be  made  to  the  original  paper. 

M.  O.  F. 

Isomerism  in  the  Aromatic  Series.  By  William  Oechsner 
be  Coninck  [Ann.  Chim .  Phys .,  1900,  [vii],  20,  136 — 144). — A 
theoretical  paper  in  which  the  author  cites  evidence  in  favour  of  the 
view  that  two  out  of  the  three  forms  of  a  di-substitution  derivative 
of  benzene  are  closely  related,  and  differ  from  the  third ;  the  data  used 
include  boiling  and  freezing  points,  heats  of  dissolution  and  formation, 
and  chemical  reactivity.  W.  A.  D. 

Preparation  of  Iodoso-  and  Iodoxy-derivatives.  By  Giovanni 
Ortoleva  ( Gazzettci ,  1900,  30,  ii,  1 — 15). — A  reply  to  the  criticism  of 
Willgerodt  (this  vol.,  i,  339)  on  the  use  of  pyridine  by  the  author  ( Gior . 
Soc .  Sci.  Nat.  Econ.  Palermo ,  23,  1)  for  the  preparation  of  iodoso-  and 
iodoxy-com  pounds.  A  number  of  compounds  have  been  prepared, 
the  new  results  being  as  follows. 

m-Iodosotoluene,  C^H^OI,  prepared  by  the  action  of  water  on  a 
pyridine  solution  of  77i-tolyl  iodochloride,  forms  a  yellowish,  amorphous 
mass  decomposing  and  evolving  gas  at  180 — 185°;  it  is  soluble  in 
glacial  acetic  acid  from  which  the  acetate  is  deposited  in  white  needles 
melting  and  decomposing  at  147 — 149°. 

m-Iodoxytoluene  is  obtained  by  oxidising  a  pyridine  solution  of 
7/z-iodotoluene  with  chlorine,  and  forms  a  white,  flocculent  mass  ex¬ 
ploding  violently  at  200°;  Bamberger  and  Hill  (this  vol.,  i,  281)  gave 
214-221°. 

1-Iodosonaphthalene,  obtained  in  an  impure  state  by  Willgerodt  and 
Schlosser  (this  vol.,  i,  283),  melts  and  evolves  gas  at  135 — 145°,  and 
forms  an  acetate  melting  and  decomposing  at  170 — 175°. 

1  -lodoxynaphlhalene  separates  from  acetic  acid  as  a  gelatinous  mass 
which,  when  dry,  explodes  at  155°.  T.  H.  P. 

Electrolytic  Reduction  of  Nitro  compounds.  By  Fritz  Haber 
(. Zeit .  angew .  Chem .,  3  900,  433 — 439). — A  summary  of  results  previously 
obtained  (this  vol.,  i,  281,  282).  It  is  pointed  out  that  the  process  of 
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electrolytic  reduction  of  nitrobenzene  is  the  same  as  the  ordinary 
chemical  reduction  process  (compare  Bamberger,  Abstr.,  1894,  i,  373, 
412 ;  1896,  i,  430;  1898,  i,  20,  518,  520,  521  ;  this  vol.,  i,  221). 

J.  C.  P. 


Hydrocarbons  with  High  Melting  Points  from  the  Last 
Distillates  of  Petroleum.  By  Roman  Zaloziecki  and  Ludwig 
Gans  ( Chem .  Zeit .,  1900,  24,  535—536  and  553 — 557.  Compare 
Prunier,  Ann.  Chim.  Phys.9  1879,  [v],  16,  28;  Divers  and  Nakamura, 
Trans.,  1885,47,  925;  Boissieu,  Chem.  Zeit .,  1893,  17,  70;  Klaudy 
and  Fink,  this  vol.,  i,  284). — The  authors  have  isolated  a  series  of 
hydrocarbons,  C9iH2rt_2o»  from  crude  u  petrocene,”  and  to  this  series  they 
give  the  name  petrocenes.  The  melting  points  of  the  products  obtained 
are  250*5°,  228°,  221-5°,  205°,  191*5°,  168°,  155*5°,  153°,  147°,  140°, 
216°,  230°,  245 — 247°.  The  compound  melting  at  250*5°  has  the  com¬ 
position  C15H10 ;  it  yields  a  picrate  melting  at  178°,  and  a  bromo- 
derivative,  015H9Br,  crystallising  from  benzene  in  colourless  needles 
and  melting  at  276°;  when  reduced  with  sodium  and  amyl  alcohol, 
it  yields  a  compound,  C15H14,  melting  at  177°. 

The  compound,  C16H12,  melting  at  221*5°,  yields  a  picrate  melting  at 
144°,  and  on  reduction  gives  a  hydrocarbon,  C16H16, melting  at  185 — 188°. 
The  compound  melting  at  205°  yields  a  picrate  which  crystallises  in 
ruby-red  prisms  melting  at  138°,  and  when  reduced  gives  a  hydrocarbon 
melting  at  128 — 130°. 

When  treated  with  various  oxidising  agents,  the  hydrocarbons  yield 
no  well-defined  products  ;  with  fuming  nitric  acid,  they  yield  yellow 
mVo-derivatives. 

The  picrates  are  most  readily  formed  in  chloroform  solution  and  are 
readily  decomposed  by  all  ordinary  solvents.  The  petrocenes  are  not 
present  in  crude  petroleum,  but  are  formed  during  the  later  stages  of 
distillation,  and  are  found  in  the  petroleum  resin  (Harz).  J.  J.  S. 

Amino-derivatives  of  Methylphloroglucinol.  By  Arthur  Friedl 
(Monatsh.,  1900,21,  483 — 497.  Compare  Abstr.,  1894,  i,  22). — Methyl- 
phioramine ,  NH2*  C6H2Me(OH)2,  obtained  when  methylphloroglucinol 
is  treated  with  ammonia  in  an  atmosphere  of  hydrogen,  crystallises  in 
rosettes  of  yellowish  leaflets,  melts  at  149 — 150°,  and  forms  a  triacetyl 
derivative,  which  crystallises  in  short,  colourless  needles  melting  at 
165 — 166°;  the  hydrochloride  crystallises  with  H20  in  long,  yellowish, 
monoclinic  needles  [a  :  b  :  c  =  0'9229  : 1  :0*8815  ;  a=lll°58'],  which 
melt  and  decompose  at  202°.  When  phloroglucinol  is  treated  with 
ethylamine,  a  diethyldiaminocresol,  OH*  C6H2Me(ISrHEt)2,  is  obtained; 
this  melts  at  124 — 130°,  and  forms  a  dihydrochloride  crystallising  in 
clusters  of  greenish  needles  which  melt  and  decompose  at  226 — 228°. 
The  bisdiethylammonium  salt  of  methylphloroglucinol  is  obtained  by 
the  action  of  diethylamine  on  methylphloroglucinol.  R.  H.  P. 


Compounds  of  Bismuth  with  Phenols.  By  E.  Richard  ^  . 
Pharm.,  1900,  [vi],  12, 145 — 148). — On  mixing  solutions  of  a  bismuth 
salt  and  of  an  orthodihydric  phenol,  a  citron-yellow,  insoluble  derivative 


of  the  type  C6H4<^Q^>Bi(OH)  is  precipitated  ;  such  compounds  are 
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decomposed  by  sulphuric  acid  into  bismuth  sulphate  and  the  parent 
phenol,  whilst  nitric  acid  yields  oxidation  products  of  the  latter. 
Hydrochloric  acid  produces  a  colourless  solution,  probably  containing  a 
chloride  of  the  type  C6H4I02IBiCl,  but  on  diluting  this  is  decomposed 
to  form  bismuthyl  hydroxide.  Compounds  were  prepared  from  homo¬ 
catechol,  protocatechuic  acid,  gallic  acid,  and  methyl  gallate,  but  could 
not  be  obtained  from  meta-  or  para-dihydric  phenols.  W.  A.  D. 


Action  of  Benzenediazonium  Chloride  on  Alkaline  Solutions 
of  Nitrosophenol.  By  Walter  Borsche  ( Annalen ,  1900,  312, 
211 — 234.  Compare  this  vol.,  i,  24). — In  view  of  the  synthesis  by 
H.  B.  Hill  (this  vol.,  i,  392)  of  certain  compounds  described  by  the 
author  (this  vol.,  i,  24),  a  more  detailed  account  of  the  investigation  is 
published. 

5-Nitroso-2-hydroxydiphenyl,  5-amino-2-hydroxydiphenyl,  diphenyl- 
quinone,  5-nitroso- 2 -hydroxy-1  :  3-diphenylbenzene,  5-amino- 2-hydroxy- 
1  :  3-diphenylbenzene,  1  : 3-diphenylbenzoquinone,  and  2  : 5-dihydroxy- 
1  :  3-diphenylbenzene  have  been  already  described  ( loc .  cit .). 

2  \5-Dihydroxy diphenyl,  C12H10O2,  prepared  by  reducing  diphenyl- 
quinone  with  zinc  dust  and  acetic  acid,  crystallises  from  dilute  alcohol 
in  colourless  needles  melting  at  96 — 98°.  Dianilinophenylbenzoquinone , 

^>CO,  obtained  on  heating  the  quinone  with 

alcoholic  aniline,  crystallises  from  glacial  acetic  acid  in  black  needles 
with  bluish-violet  lustre,  and  melts  at  195 — 196°. 

5-Nitro-2-hydroxydiphenyl ,  C12H903N,  produced  on  oxidising  nitroso- 
hydroxy diphenyl  with  dilute  nitric  acid,  crystallises  from  30  per  cent, 
alcohol  in  yellow  needles,  and  melts  at  126 — 128°;  the  benzoyl  de¬ 
rivative  forms  colourless  needles,  and  melts  at  120°. 


nn<^C(NHPh) :  CPh 
uuvCH=:C(NHPh) 


Anilinodiphenylbenzoquinone ,  co<S£Hph>;™>co,  prepared 


:CPh' 


from  1  :  3-diphenylbenzoquinone  and  alcoholic  aniline,  separates  from 
hot  alcohol  as  a  dark  red,  crystalline  powder  melting  at  167°. 

5-Nitroso-2-hydroxy-3'inethyldiphenyl ,  C13H1102N,  obtained  by  the 
action  of  benzenediazonium  chloride  on  nitroso-o-cresol,  crystallises 
from  dilute  acetic  acid  or  aqueous  alcohol  in  yellow  leaflets  ;  it  melts 
at  170°,  and  decomposes  at  182 — 183°.  The  benzoyl  derivative  crystal¬ 
lises  from  a  mixture  of  chloroform  and  alcohol  in  slender,  pale  yellow 
needles,  which  melt  and  darken  at  170 — 172°.  M.  O.  F. 


Diphenylmethyl  Oxide.  By  Victor  Auger  {Bull.  Soc.  Chim., 
1900,  [iii],  23,  336 — 338). — According  to  Thorner  and  Zincke 
(Abstr.,  1878,  874),  diphenylmethyl  oxide  [benzhydrol  ether],  when 
heated  with  acetyl  chloride,  is  quantitatively  converted  into  /3-benzo- 


cPh9:a 

pinacoline,  and  must  therefore  have  the  composition  and 

not  0(CHPh2)2,  as  generally  supposed.  The  author  is  unable  to  con 
firm  this  result,  which  is  attributed  to  impurities  in  the  materials 
used  by  Thorner  and  Zincke.  Moreover,  the  accuracy  of  the  usual 
formula  is  proved  by  the  fact  that  diphenylmethyl  oxide  is  the  only 
product  (besides  benzhydrol)  of  the  action  of  water  on  diphenyl¬ 
methyl  bromide,  and  that  it  is  obtained  in  almost  theoretical  amount 
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when  a  solution  of  the  bromide  in  light  petroleum  is  treated  with  zinc 
oxide  in  the  cold.  N.  L. 


Bromo-derivatives  of  the  Homologous  Phloroglucinols. 
By  Josef  Herzig,  Jacques  Pollak,  and  Karl  Bohm  ( Monatsh ., 
1900,  21,  498 — 511.  Compare  this  vol.,  i,  545). — Dibromomethyl- 
phloroglucinol  with  3H20  melts  at  112 — 115°,  or  when  anhydrous 
at  132 — 134°  (compare  Boehm,  Abstr.,  1899,  i,  32),  and  yields  a  tri¬ 
acetyl  derivative,  which  melts  at  166°.  Dimethylphloroglucinol,  when 
treated  with  bromine  in  glacial  acetic  acid  solution,  forms  a  mono- 
Jrorao-derivative,  which  crystallises  in  brown  needles,  and  yields  a 
triacetyl  derivative  melting  at  168°.  Tribromotrimethylphloroglucinol, 
C9H903Br3  (compare  Boehm,  loc .  cit. ),  crystallises  in  monoclinic  prisms 
[a  :  b  :  c  =  09911  :  1  : 15732  ;  a  =  107°57/];  it  yields  trimethylphloro- 
glucinol  when  reduced  with  stannous  chloride,  and  triacetyltrimethyl- 
phloroglucinol  when  treated  with  acetic  anhydride.  Trimethylphloro- 
glucinol  monomethyl  ether,  when  treated  with  bromine  in  glacial 
acetic  acid  solution  at  the  ordinary  temperature,  yields  tribromotri- 
methylphloroglucinol.  B.  H.  P. 


Pyrogallolsulphonic  Acids.  By  Marcel  Delage  ( Compt .  rend., 
1900,  131,  450 — 453). — Calcium  pyrogallolsulphonate , 

[C6H2(0H)3S03]2Ca, 

crystallises  with  4H20  in  large,  rectangular  tablets,  and  with  5H20 
in  small  crystals  ;  both  salts  are  very  soluble  in  water,  but  are  neither 
deliquescent  nor  efflorescent.  The  barium  salt  is  a  yellowish-white, 
crystalline  powder  containing  2H20 ;  the  alkali  salts  form  somewhat 
large  crystals. 


The  basic  calcium  salt,  C6H2(OH)2\gQ  .>Ca,H20,  insoluble  in 

water,  is  obtained  by  adding  calcium  carbonate  to  a  hot  solution  of 
pyrogallolsulphonic  acid.  The  acid  itself  is  obtained  by  the  action 
of  sulphuric  acid  of  sp.  gr.  1*84  on  pyrogallol  at  about  100°. 

C  H.  B. 


Occurrence  of  Methyl  Methylanthranilate  in  Oil  of  Man¬ 
darins.  By  Heinrich  Walbaum  (J.  p\  Chem .,  1900,  [i i],  62, 
135 — 140). — Methyl  methylanthranilate ,  NHMe*C6H4*C02Me,  was 
isolated  from  ‘  oil  of  mandarins  ’  (from  the  fruit  of  Citrus  madurensis , 
Loureiro)  by  extracting  with  25  per  cent,  sulphuric  acid,  as  an  oil 
which  boiled  at  130 — 131°  under  13  mm.  pressure,  and  when  solidified 
in  a  freezing  mixture  melted  at  18*5 — 19’5°.  By  heating  with  alcoholic 
potash,  it  was  converted  into  methylanthranilic  acid  (Portmann, 
Abstr.,  1897,  i,  301),  and  thence  into  methylaniline  by  heating  with 
hydrochloric  acid  under  pressure  ;  it  was  also  characterised  by  con 
version  into  acetyl-  and  dinitro-methylaniline,  and  nitroso-  acetyl-  and 
benzoyl-methylanthranilic  acids.  T.  M.  L. 

Benzoyl  Derivatives  of  Amino-acids  formed  by  the  Fission 
of  Proteids.  By  Albert  Schultze  ( Zeit .  physiol.  Chem.,  1900,  29, 
467 — 481.  Compare  Fischer,  Abstr.,  1899,  i,  888,  and  this  vol., 
i,  172).— The  following  benzoyl  derivatives  were  obtained  from  the 
corresponding  amino-acids  by  the  Schotten-Baumann  reaction,  using 

u  u  2 
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either  sodium  or  potassium  hydroxide  ;  as  stated  by  Fischer,  however 
( loc .  cit.),  they  are  better  prepared  by  substituting  sodium  hydrogen 
carbonate  for  the  basic  hydroxide. 

Benzoyl  leucine,  obtained  from  natural  leucine,  crystallises  from 
water  in  stout,  prismatic  needles  or  leaflets,  and  melts  at  135 — 140° 
(Fischer  gives  126 — 128°,  footnote,  Ber 1899,  32,  2454)  ;  it  dissolves 
in  690  parts  of  water  at  19°,  and  is  inactive  in  alkaline  solution, 
racemisation  probably  having  occurred  in  its  formation  (compare 
benzoylglutamic  acid,  infra).  The  silver ,  lead ,  and  zinc  salts  crystal¬ 
lise  from  water,  whilst  the  potassium  and  barium  salts  are  very  easily 
soluble  in  this  solvent. 

Benzoyl-^-aspartic  acid  melts  at  182 — 183°  (Fischer  gives  180 — 181°), 
and  has  [a]D  +  34*8°  in  a  solution  containing  4  mols.  of  potassium 
hydroxide  (Fischer  found  [a]]-,  +37*4°).  The  sodium ,  silver ,  copper 
(with  2H20),  lead ,  and  barium  salts  were  analysed. 

On  treating  natural,  optically  active  glutamic  acid  with  benzoyl 
chloride  according  to  the  Sehotten-Baumann  reaction,  complete  race¬ 
misation  occurs,  and  Fischer’s  racemic  benzoylglutamic  acid  is  ob¬ 
tained ;  the  latter,  with  1H20,  melts  at  98°,  the  anhydrous  substance 
melting  at  152 — 154°,  as  stated  by  Fischer.  The  silver  and  zinc 
salts  are  crystalline,  and  the  cadmium  and  lead  salts  amorphous ;  the 
salts  of  the  alkalis  and  alkaline  earths  are  very  soluble  in  water. 

Dibenzoyltyrosine  (compare  Fischer,  footnote  cited)  crystallises 
from  dilute  alcohol  in  microscopic  needles,  melts  at  211 — 212°,  and 
yields  microcrystalline  potassium  and  cadmium  salts.  W.  A.  D. 


Synthesis  of  Hydroxymethyl- o-benzoicsulphinide.  By  C. 
Maselli  ( Gazzetta ,  1900,  30,  ii,  31 — 35). — Hydroxymethyl-o-benzoic 


OO 

sulphinide ,  C6H4<^gQ  OH,  prepared  by  heating  o-benzoic- 


sulphinide  with  formaldehyde,  separates  from  alcohol  in  prismatic 
crystals,  which  are  insoluble  in  water  and  melt  and  partially  decom¬ 
pose  at  225°.  It  reduces  ammoniacal  silver  nitrate  solution  only  in 
presence  of  potassium  hydroxide,  and  gives  no  coloration  with  magenta 
and  sulphuric  acid.  T.  H.  P. 


2-Chloro-3-hydroxybenzoic  and  2 : 6  Dichloro -3- hydroxy  benz¬ 
oic  Acids.  By  Girolamo  Mazzara  and  Y.  Bertozzi  ( Gazzetta)  1900, 
30,  ii,  84—  94). — By  the  action  of  sulphuryl  chloride  on  ethyl  m-hydroxy- 
benzoate,  two  ethyl  chlorohydroxy benzoates  are  formed,  one  correspond¬ 
ing  with  an  acid  melting  at  178°,  of  the  constitution  [C02H  :OH  :  Cl 
=  1:3:6]  and  the  other  with  an  acid  melting  at  156 — 157°  (see  Abstr., 
1899,  i,  810);  the  latter  acid  is  now  shown  to  have  the  constitution 
[C02H  :  OH  :  Cl  =  1  :  3  :  2], 

2  :  b-Dickloro-S-hydroxybenzoic  acid ,  C7H403C12,  prepared  by  the 
action  of  sulphuryl  chloride  on  ethyl  or  methyl  6-chloro-3-hydroxybenz- 
oate  or  on  ethyl  2-chloro  3-hydroxybenzoate,  crystallises  with  1  mol. 
H20  in  very  short,  doubly-refracting  prisms  melting  at  122 — 124°  ; 
its  aqueous  solution  gives  a  violet  coloration  with  ferric  salts.  The 
dimethyl  ester,  CgH803Cl2,  separates  from  dilute  alcohol  in  elongated, 
hexagonal  prisms,  and  from  light  petroleum  in  large  crystals  melting 
at  57°.  The  positions  of  the  chlorine  atoms  in  the  molecule  (one  on 
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either  side  of  the  carboxyl  radicle)  is  shown  by  the  fact  that  the  acid 
cannot  be  methylated  by  hydrochloric  acid  in  presence  of  methyl 
alcohol.  T.  H.  P. 


Isomerism  of  the  Formylphenylacetic  Esters.  By  Wilhelm 
Wislicenus  ( Anncden ,  1900,  312,  34 — 64.  Compare  Abstr.,  1896, 
i,  552). — On  applying  to  the  formylphenylacetic  esters  the  method  of 
determining  constitution  elaborated  by  Drude  (Abstr.,  1897,  ii,  537), 
which  depends  on  the  absorption  of  rapidly  oscillating  electrical 
vibrations,  it  is  found  that  the  latter  are  strongly  absorbed  by  the 
a-ester,  having  the  enolic  structure  OH*CH.’CPh*C02Et ;  concurrently 
with  transformation  into  the  ^-modification,  the  absorption  decreases, 
and  becomes  very  slight  by  the  time  the  liquid  has  solidified,  showing 
that  the  a-ester  changes  spontaneously  into  the  isomeride. 

In  the  previous  paper  on  this  subject,  it  was  stated  that  both  esters 
yield  the  same  benzoate,  OBz*CHICPh*C02Et,  which  melts  at  87 — 88°. 
It  is  now  found  that  by  varying  the  conditions  under  which  this 
substance  is  produced,  two  geometrical  isomerides  may  be  obtained. 
OBz*CH 

The  a -benzoate.  \  i  ,  produced  when  the  sodium  derivative  of 

C02Et-CPh  r 

ethyl  hydroxymethylenephenylacetate  is  suspended  in  cooled  ether 
and  treated  with  benzoyl  chloride  (1  mol.),  is  a  viscous,  colourless  oil, 
which  boils  at  245 — 246°  under  18  mm.  pressure,  when  it  becomes 

converted  into  the  /3-benzoate,  FP  ,  melting  at  87 — 88°  ; 

Pk*OC02Et  6 

the  latter  has  been  already  described  ( loc .  cit .),  and  is  formed  when 
the  sodium  derivative  of  the  ester  is  dissolved  in  water  preparatory 
to  treatment  with  benzoyl  chloride.  Both  modifications  yield  the 
dibromide  which  melts  at  66 — 67°. 

The  a-m -niCrobenzoate.  ^6^-4  ^2  JqH  cryStallises  from  ether 

C02Et-CPh  J 

in  monoclinic  prisms  [a  :  b  :  c  =  1*8752  :  1  :  1*9744  ;  ft  —  100°47'],  melts 
at  101 — 102°,  and  boils  at  287 — 288°  under  23  mm.  pressure. 


The  ft-m -nitrobenzoate,  ^6^-4  ^^2  crystallises  from  ethyl 

Ph*OC02Et  J  J 

acetate  in  short,  triclinic  prisms  [a  :  b  :  c  =  1*3842  :  1  :  0*6140. 
a=90°42';  £=112°34';  y  =  88°30'],  and  melts  at  117—118°.  Be- 
peated  distillation  converts  the  a-modification  into  the  isomeride,  and 
the  same  result  is  achieved  when  the  substance  is  heated  at  200 — 220° 
during  1  hour ;  bromine  transforms  both  isomerides  into  a  vaseline¬ 
like  substance. 

The  paper  concludes  with  some  remarks  on  the  constitution  of 
metallic  derivatives  of  tautomeric  substances  ;  it  is  suggested  that  the 
metallic  derivatives  of  ethyl  formylphenylacetate  are  geometrically 
isomeric.  M.  O.  F. 


Synthesis  of  ^-p-^oPropylphenyl-a-methylhydracrylic  Acid. 
By  P.  Grigorowitsch  (J.  Buss.  Phys .  Chem.  aS be.,  1900,  32,  324 — 327). 
— By  acting  with  zinc  and  ethyl  a-bromopropionate  on  cuminaldehyde 
and  saponifying  the  ester  thus  formed,  ft-ip-isopropylphenyl-a-methyl- 
hydracrylic  acidy  is  obtained ;  it 
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is  almost  insoluble  in  water  or  benzene,  but  dissolves  in  ether  or 
alcohol,  and  separates  from  the  last-named  solvent  in  the  form  of 
hexagonal  crystals  melting  at  123°.  The  potassium  and  lithium  salts 
deliquesce  in  the  air;  the  sodium  salt  (with  2JH20)  crystallises  in 
thin  scales ;  the  barium  salt  (with  4H20)  is  soluble  in  alcohol  and 
slightly  so  in  water,  the  calcium  salt  (with  3£H20)  having  similar 
properties. 

By  distilling  the  acid  with  sulphuric  acid  (1  part  to  4  of  water), 
jo-isopropylallylbenzene  is  obtained,  whilst  on  heating  the  acid  in 
sealed  tubes  with  hydriodic  acid  at  100°  a  molecule  of  water  is 
removed  from  the  molecule  and  a-methyl-p-\$opropylcinnamic  acidf 
CgH^r^CHICMe'COgH,  formed;  the  latter  separates  from  aqueous 
alcohol  in  beautiful,  acicular  crystals  melting  at  90°.  T.  H.  P. 

Products  of  Condensation  of  Dichlorophthalic  Anhydride 
with  Diethylaniline.  By  Emile  Severin  (Bull.  Soc.  Chim .,  1900, 
[iii],  23,  686 — 693.  Compare  this  vol.,  i,  296,  450). — 3  :  k-Dichloro- 
2' -diethylaminobenzoylbenzoic  acid ,  N£t2*CfiH4*C0*C6H2Cl2*C02H,  ob¬ 
tained  by  the  interaction  of  3  : 4-dichlorophthalic  anhydride  with 
diethylaniline  in  the  presence  of  aluminium  chloride,  crystallises  in 
brilliant  scales  melting  at  185°.  The  acetate ,  or  mixed  anhydride , 
NEt2*C13H6OCl2*CO*OAc,  crystallises  from  boiling  benzene  or  alcohol 
in  colourless  scales  melting  at  130°.  The  methyl  ester,  obtained  by 
the  action  of  sodium  methoxide  on  the  preceding  compound,  crys¬ 
tallises  in  tufts  of  slender  needles  melting  at  152°,  whilst  the  ethyl 
ester  crystallises  in  yellow  needles  melting  at  145°. 

The  preparation  of  3  :  4-dichloro-2'-diethylaminobenzyl  benzoic  acid 
and  of  the  dialkylaminodichloroanthraquinones  has  already  been 
described  (this  vol.,  i,  450).  N.  L. 

p-Toluoyl-^-benzoic  Acid  and  pp-Benzophenonedicarboxylic 
Acid.  By  Heinrich  Limpricht  (Annalen,  1900,  312,  91 — 98.  Com¬ 
pare  Abstr.,  1898,  i,  322,  and  this  vol.,  i,  31). — p-Toluoyhp-benzoic 
acid ,  C6H4Me*C0*C6H4*C02H,  prepared  by  oxidising  jop-ditolyl  ketone 
with  chromic  acid  in  glacial  acetic  acid  solution,  crystallises  from 
alcohol  in  aggregates  of  silky  leaflets,  and  melts  at  228°;  the  barium 
and  silver  salts  are  anhydrous,  and  the  methyl  ester  crystallises  in  long 
needles  melting  at  126°.  The  chloride  melts  at  110°,  and  the  amide 
at  196°. 

Phenylene  ditolyl  diketone ,  C6H4Me*CO*C6H4*CO*C6H4Me,  obtained 
by  heating  the  chloride  of  the  foregoing  acid  with  aluminium  chloride 
in  toluene,  crystallises  from  acetone  in  six-sided,  rhombic  plates  melt¬ 
ing  at  188°. 

Toluoylcarbinolbenzoic  acid ,  C6H4Me*CH(0H)*C6H4*C02H,  formed 
when  toluoylbenzoic  acid  is  reduced  with  zinc  dust  and  ammonia,  crys¬ 
tallises  from  hot  water  in  colourless,  triclinic  leaflets  containing 
£H20  ;  it  melts  at  161 ’5°,  and  yields  a  crystalline  silver  salt. 

Benzophenone- 4  :  4' -dicarboxylic  acid ,  C0(C6H4*C02H)2,  produced 

when  oxidising  pp-ditoyl  ketone  to  p-toluyl-£>- benzoic  acid,  is  separated 
from  the  latter  in  the  form  of  potassium  salt ;  it  forms  a  white,  crys¬ 
talline  powder  which  dissolves  with  difficulty  in  alcohol,  ether,  acetone, 
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or  benzene,  and  melts  above  360°.  The  acid  obtained  by  Zincke  and 
Weber  (this  Journal,  1875,  155)  on  oxidising  dibenzyltoluene  is  prob¬ 
ably  identical  with  this  compound,  which  has  been  already  described 
by  Ador  and  Crafts  (Abstr.,  1878,  405);  the  silver  salt  is  anhydrous, 
and  the  methyl  ester  crystallises  from  acetone  in  white  leaflets  and 
melts  at  224°.  The  chloride  separates  from  toluene  in  rhombic  crys- 
tals  melting  at  133°,  and  the  amide ,  which  forms  slender,  white 
needles,  melts  at  300°. 

pp -Benzhydroldicarboxylic  acid ,  0H,CH(C6H4*C02H)2,  prepared 

by  reducing  benzophenone-4 :  4'-dicarboxylic  acid  with  zinc  dust  and 
ammonia,  crystallises  from  water  in  small,  colourless  needles,  and  melts 
at  286°.  M.  0.  F. 


o-Xylylphthaloylic  Acid  and  Phthaloylphthalic  Acid.  By 
Heinrich  Limpricht  (Annalen,  1900,  312,  99 — 109). — o-Xylyl- 
phthaloylic*  acid ,  C6H3Me2*C0*C6H4*C02H,  prepared  by  the  action 
of  aluminium  chloride  on  a  mixture  of  phthalic  anhydride,  o-xylene, 
and  carbon  disulphide,  crystallises  from  alcohol  in  aggregates  of 
colourless  needles  and  thin  plates  melting  at  162°.  The  chloride 
melts  at  113 — 114°,  and  the  acetanhydride}  CgHgMe^CO'CgH^CO'OAe, 
produced  on  heating  the  acid  with  acetic  anhydride,  separates  from 
alcohol  in  monoclinic  crystals  melting  at  102°. 

Tolylxylylphthalide,  CO<C^^f^>C(C6H4Me),C6HaMe2,  formed  when 


o-xylylphthaloylic  chloride  is  heated  with  aluminium  chloride  and 
toluene  in  carbon  disulphide,  is  also  produced  from  />-toluoyho-benzoie 
chloride  and  o-xylene. 

o-Xylylphthalide ,  CO<C^Q^f^>CH#C6H3Me2,  obtained  by  reducing 


xylylphthaloylic  acid  with  zinc  dust  and  hydrochloric  acid,  crystallises 
from  alcohol  in  small,  white  needles  and  melts  at  138°, 

o-Dimethyl-o-benzylbenzoic  acid ,  CgHgMe^CH^CgH^COQH,  the  final 
product  of  reduction  of  xylylphthaloylic  acid,  separates  from  alcohol  in 
highly  refractive  crystals  and  melts  at  134°;  the  silver  salt  is 
amorphous. 


0-Dimethyla.nthranol, 


C6H4< 


produced  by  the 


action  of  concentrated  sulphuric  acid  on  dimethylbenzylbenzoic 
acid,  crystallises  from  alcohol  in  small,  yellow  needles  and  melts  at 
149° 


o -Dimethylanthraquinone,  C6H4<^QQ^C6H2Me2,  an  oxidation  pro¬ 
duct  of  the  foregoing  substance,  sublimes  in  long,  yellow  needles  melt¬ 
ing  at  200°. 

Phthaloylphthalic  acid ,  C6H3(C02H)2*C0,C6H4*C02H,  prepared  by 
oxidising  o-xylylphthaloylic  acid  in  alkaline  solution  with  potassium 
permanganate,  separates  from  dilute  alcohol  in  the  form  of  a  white, 
crystalline  powder  containing  1H20,  and  in  the  anhydrous  condition 
melts  at  189°.  The  ammonium  salt  is  deliquescent,  the  barium  salt 


*  The  expression  phthaloyl  is  employed  to  represent  the  group  C02H*C6H4*C0. 
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contains  8H30,  and  the  silver  salt  is  anhydrous  ;  the  methyl  ester  and 
the  chloride  are  indefinite  compounds. 

CO 

Phthaloylphthalic  anhydride ,  C02H*C6H4*C0’C6H3<^qq^>0,  separates 

from  benzene  in  crystalline  aggregates  melting  at  175°;  the  imidef 

which  has  perhaps  the  constitution  NH2*CO*C6H4  •COC6H3<[g>NH, 

is  obtained  by  heating  ammonium  phthaloylphthalate  at  220°  and 
melts  at  240°. 

Phthaloyltoluoylbenzoic  acid , 

002H-C6H4-C0-C6H3(C02H)*C0-C6H4Me, 
prepared  by  heating  phthaloylphthalic  anhydride  with  toluene  and 
aluminium  chloride,  decomposes  at  86°,  with  previously  melting ;  the 
silver  and  barium  salts  are  anhydrous.  M.  0.  F. 

jo-Toluoyl  ^-propionic  Acid.  By  Heinrich  Limpricht  ( Annalen , 
1900,  312,  110 — 117). — />-Toluoyl-/3-propionic  acid, 

C6H4Me-C0-C2H4-C02H, 

prepared  from  succinic  anhydride  and  toluene  under  the  influence  of 
aluminium  chloride,  has  been  already  described  by  Claus  and  by 
Burker  ;  the  methyl  ester  forms  silky  needles  and  melts  at  43°,  whilst 
the  amide  crystallises  in  white  leaflets  having  a  bluish  glance,  and 
melts  at  160°. 

Tolylp>yridazinonei  C  6H4M e •  C C O,  prepared  by  heating 

the  sodium  salt  of  the  foregoing  acid  with  aqueous  hydrazine  (compare 
Gabriel  andColman,  Abstr.,  1899,  i,  390),  crystallises  from  alcohol  a*hd 
melts  at  147°. 

Propiophenonedicarboxylic  acid ,  C02H*  C2H4*  CO*CQH4‘  C02H,  ob¬ 
tained  on  oxidising  a  very  dilute,  aqueous  solution  of  toluyl-/?-pro- 
pionic  acid  with  potassium  permanganate,  crystallises  from  hot  water, 
and  sinters  at  246°  without  melting  definitely ;  the  barium  and  silver 
salts  are  anhydrous. 

Succitolyl  ketone  (ditolyl  ethylene  diketone),  C2H4(COC6H3Me)2,  one  of 
the  products  of  the  action  of  aluminium  chloride  on  succinic  chloride 
and  toluene,  crystallises  from  alcohol  in  colourless  needles  and  melts 
at  161°;  oxidation  converts  it  into  a  mixture  of  the  acids 
C6H4Me-COC2H4-  COC6H4-  C02H 
and  C2H4(C0-C6H4-C02H)2. 

C  JJ  w 

Ditolylsuccinide ,  CO<C_2q _£>C(C6H4Me)2,  produced  in  association 

with  succitolyl  ketone,  crystallises  from  dilute  alcohol  in  lustrous,  six- 
sided  leaflets  and  melts  at  156 — 157°;  the  sodium  and  barium  salts 
are  crystalline.  M.  O,  F. 

Thermal  Study  of  Protocateehuic  or  3  : 4-Dihydroxybenzoic 
Acid.  Influence  of  Phenolic  Hydroxyl.  By  Gustave  Massol  {Bull. 
Soc.  Chim.y  1900,  [iii],  23,  331 — 333.  Compare  Abstr.,  1899,  ii,  353). — 
Carefully  purified  protocateehuic  acid  crystallises  in  tufts  of  yellow, 
prismatic  needles  melting  at  199°.  It  is  neutralised  by  1*5  mols.  of 
alkali  when  phenolphthalein  is  used  as  the  indicator,  whilst  with 
litmus  2  mols.  are  required.  The  general  acidity  is  therefore  increased 
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by  the  presence  of  the  hydroxyl  groups,  but  nevertheless  the  heats  of 
neutralisation  for  the  first,  second,  and  third  equivalents  of  alkali 
(12*9,  7*6,  and  0*1  Cals,  respectively)  are  somewhat  less  than  the 
corresponding  values  for  m-  and  ^-hydroxybenzoic  acids  which  contain 
one  hydroxyl  group  less.  The  heat  of  dissolution  of  anhydrous  proto- 
cafechuic  acid  is  —5*82  Cal.  The  heat  of  formation  of  the  sodium 
salt  is  17*69  Cal.,  all  the  substances  concerned  being  in  the  solid  state, 
and  its  heat  of  dissolution  is  +0*64  Cal.  The  former  value  is  practi¬ 
cally  identical  with  the  heats  of  formation  of  the  sodium  salts  of 
benzoic,  m-hydroxybenzoic,  and  y>-hydroxybenzoic  acids,  thus  con¬ 
firming  the  conclusion  that  the  phenolic  hydroxyl  is  without  influence 
on  the  acidimetric  value  of  the  carboxyl  group,  except  when  in  the 
ortho-position  with  respect  to  the  latter.  N.  L. 


Orthocarboxylic  Acids  and  other  Derivatives  of  1:2-  and 
1  :  4- Dihydroxy  naphthalene.  By  Friedrich  Russro  (J.  pr.  Ckem ., 
1900,  [ii],  62,  30 — 60). —  1  :  k-Dihydroxynaphthalene-2-carboxylic  acid , 
prepared  by  heating  sodium  1  :  4-dihydroxy  naphthalene  with  carbon 
dioxide  under  pressure  at  170°,  crystallises  from  dilute  alcohol  in 
monoclinic  needles,  and  from  acetic  acid  in  monoclinic  tablets  or  prisms 
containing  1  mol.  of  acetic  acid,  and  melts  at  186°  with  evolution  of 
carbon  dioxide.  The  monoacetyl  derivative  forms  colourless,  rhombic 


plates,  and  melts  at  193°  with  evolution  of  gas.  The  monomethyl  ether , 
OH*  C10H5(OMe)*CO2H,  crystallises  from  acetic  acid,  melts  at  178°,  and 
is  converted  quantitatively  into  hydroxymethoxynaphthalene ;  its 
methyl  ester,  OH*  C10H5(OMe)*CO2Me,  crystallises  from  dilute  methyl 
alcohol  in  hexagonal  needles  and  melts  without  decomposition  at  134°; 
the  acetyl  derivative,  OAc*C10H5(OMe)*CO2H,  crystallises  from  alcohol 
in  felted  needles,  and  melts  with  decomposition  at  172°.  The  ethyl  ether , 
OH*C10H5(OEt)*CO2H,  crystallises  from  acetic  acid  in  stout  prisms, 
from  alcohol  in  needles,  and  melts  at  170°  with  formation  of  hydroxy  - 
ethoxynaphthalene ;  its  ethyl  ester  crystallises  in  hexagonal  prisms, 
and  melts  at  98°.  The  acid  is  converted  by  stannic  chloride  into 
/?-chloro-a-naphthaqui none,  and  its  constitution  is  thus  established; 
the  methyl  and  acetyl  groups  probably  enter  in  the  meta-position  to 
the  carboxyl. 

A  condensation  product ,  C22H10O6,  probably 

HO*C*CO*C:C(OHb 

o  pr<  m  i  v  tt 

^CO-C-CO-CiqOH)^^11^ 

in  which  one  naphthalene  group  has  been  oxidised  from  the  quinol  to 
the  quinone,  is  formed  in  the  preparation  of  the  acid  ;  it  crystallises 
from  aniline  in  yellow  needles,  melts  above  350°,  sublimes  without 
decomposition,  and  forms  an  orange-coloured  sodium  salt ;  the  diacetyl 
derivative  crystallises  from  nitrobenzene  or  xylene  in  yellow  needles, 
sublimes  at  about  260°,  and  melts  when  quickly  heated  above  300°. 
By  warming  the  acid  with  sulphuric  acid,  a  condensation  product , 
C22H806,  is  produced,  which  crystallises  from  aniline  or  nitrobenzene 


in  yellow  needles,  contains  no  hydroxyl  group,  and  is  regarded  as 

.oo*c*oo*c*co. 

C6H4<Cqq.{J.qq.{J.qq^>CgH4  ;  sulphonic  acids  are  also  produced.  By 
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distilling  with  zinc  dust,  the  condensation  product  is  reduced  to 
dinaphthanthracene ,  C22H14,  which  forms  yellowish  flakes  with  a  green 
fluorescence. 


1  -Hy  dr  oxy-i-methoxy  naphthalene  forms  long,  colourless  needles,  and 
melts  at  125°.  1  :  k-Dimethoxy naphthalene  crystallises  from  carbon 

disulphide  in  monosymmetric  needles,  and  melts  at  85°.  1  -Hydroxy- 

k-ethoxynaphthalene  crystallises  from  water  in  colourless  needles  and 
melts  at  90°.  Methoxynaphthol  readily  yields  an  oxidation  product , 
C22Hi604,  which  crystallises  from  pyridine  or  acetic  acid  in  blue 
prisms,  can  be  used  as  a  dye  in  the  same  way  as  indigo,  and  is  regarded 
JOK—O - C — CIL 

as  OMe*C<^j  pj  .(j.OOC'C  H  ^^'OMejthe  ethyl  ether  gives  a  similar 
compound. 

A  bye-product  in  the  preparation  of  the  acid,  which  crystallises  in 
minute,  colourless  needles  and  melts  at  about  280°,  is  regarded  as  the 
dicarboxylic  acid. 

1  :  2-Dihydroxynaphthalene-3-carboxylic  acid  separates  from  dilute 
alcohol  in  yellow  crystals,  and  melts  at  215°  with  evolution  of  carbon 
dioxide ;  the  diacetyl  derivative  crystallises  from  dilute  acetic  acid  in 
colourless  needles  and  begins  to  decompose  and  melt  at  185°.  The 
dicarboxylic  acid  is  produced  when  the  naphthol  is  heated  with  carbon 
dioxide  at  200°.  T.  M.  L. 


Double  Compounds  of  Aromatic  Aldehydes  and  Esters  with 
Orthophosphoric  Acid.  By  P.  N.  Raikow  (Chem.  Zeit>,  1900,  24, 
367 — 368). — Hlages  has  shown  (Abstr.,  1898,  i,  477  ;  1899,  i,  598) 
that  by  the  action  of  phosphoric  acid  on  certain  aromatic  ketones 
well-crystallised  double  compounds  are  produced.  The  author  has 
obtained  similar  substances  by  the  combination  of  phosphoric  acid 
with  aromatic  aldehydes  in  which  the  aldehyde  group  is  directly 
attached  to  the  benzene  nucleus ;  thus,  benzaldehyde  and  anisalde- 
hyde  readily  unite  with  phosphoric  acid,  whilst  formaldehyde,  acet¬ 
aldehyde,  valeraldehyde,  heptaldehyde,  cinnamaldehyde,  and  cumin- 
aldehyde  do  not  react  with  it. 

If  one  or  both  of  the  hydrogen  atoms  occupying  the  o-positions  in 
the  aldehyde  molecule  are  replaced  by  radicles,  the  aldehyde  loses  its 
power  of  combining  with  phosphoric  acid  ;  in  this  respect,  the  behaviour 
of  the  aldehydes  differs  from  that  of  the  ketones,  which  only  fail  to  react 
with  phosphoric  acid  when  both  the  hydrogen  atoms  in  the  o-  position  have 
undergone  substitution.  If,  on  the  other  hand,  the  hydrogen  atom 
in  the  ^-position  is  replaced,  the  activity  is  not  affected.  Anisalde- 
hyde,  for  example,  unites  very  readily  with  phosphoric  acid  to  form  a 
crystalline  compound,  whilst  salicylaldehyde  does  not  combine  with 
it  under  any  conditions. 

The  ability  of  aldehydes  to  react  with  phosphoric  acid  is  dependent, 
not  only  on  the  position,  but  also  on  the  chemical  nature  of  the  sub¬ 
stituting  radicles  ;  this  is  shown  by  the  fact  that  none  of  the  three 
isomeric  nitrobenzaldehydes  combines  with  this  acid,  whilst,  as  pre¬ 
viously  stated,  anisaldehyde  does  so  readily. 

Benzoyl  chloride  and  ethyl  benzoylacetate  do  not  react  with  phos- 
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phoric  acid  ;  methyl  benzoate  combines  with  it  readily  to  form  a 
colourless,  crystalline  substance,  but  the  higher  esters  of  benzoic 
acid  and  methyl  and  ethyl  salicylates  are  without  action. 

By  means  of  experiments  with  a  number  of  substances  which  do 
not  contain  a  carbonyl  group,  such  as  benzonitrile,  toluonitrile,  benzyl 
chloride  and  iodide,  and  benzyl  alcohol,  the  author  has  proved  that 
the  activity  of  the  aldehydes,  ketones,  and  esters  towards  phosphoric 
acid  is  entirely  dependent  on  the  carbonyl  group  which  is  directly 
attached  to  the  benzene  nucleus.  When  benzyl  alcohol  is  warmed 
with  phosphoric  acid,  a  stable  compound  separates  as  an  oil ;  this  is 
probably  a  benzyl  phosphate.  E.  G. 

Vanillin  in  Vinegar-essences.  By  Aug.  Ludwig  Frobenius 
(Chem.  Zeit.j  1900,  24,  369). — In  a  sample  of  a  vinegar-essence,  the 
author  has  found  traces  of  a  terpene,  and  also  a  substance  which 
yields  vanillin  on  oxidation  and  is  probably  coniferin  (compare 
Stocky,  this  vol.,  ii,  454).  E.  G. 

Synthesis  of  Benzene  by  the  Action  of  Zinc  Ethyl  on  Aceto¬ 
phenone.  By  Maurice  Delacre  {Chem.  Centr.,  1900,  ii,  255 ;  from  Bull. 
Acad .  roy .  Belg.y  1900,  [iii],  39,  64 — 68.  Compare  ibid.,  1896,  [iii],  32, 
446). — From  the  alcoholic  mother  liquors  of  a-homodypnopinacone,in  ad¬ 
dition  to  y-dypnopinacolin,  y-homodypnopinacone ,  C32H2g02,  has  also  been 
isolated.  It  crystallises  from  glacial  acetic  acid  in  lustrous,  heavy 
needles,  melts  at  205°,  is  not  attacked  by  prolonged  boiling  with 
glacial  acetic  acid,  but  when  boiled  with  acetyl  chloride  forms  nodules 
and  silky  needles  of  a  substance  which  melts  at  146°  (a-homodypnopin- 
acolin  ?).  A  diagram  is  given  showing  the  compounds  formed  in  the 
conversion  of  acetophenone  into  tripheny  l  benzene.  E.  W.  W. 

Gradual  Synthesis  of  the  Benzene  Ring.  By  Maurice  Delacre 
(Chem.  Cent7\y  1900,  ii,  255 — 256;  from  Bull.  Acad .  roy.  Belg.f  1900, 
[iii],  39,  68 — 87). — From  a  determination  of  the  quantity  of  zinc  ethyl 
which  is  required  to  convert  dypnone  into  dypnopinalcolene,  C32  tl26,  it 
is  evident  that  dypnone  is  first  polymerised  to  dypnopinacone  before 
forming  the  hydrocarbon,  and  that  in  the  first  change  the  zinc  ethyl 
does  not  act  as  a  reducing  agent.  Similarly,  in  the  synthetical  formation 
of  triphenylbenzene  from  acetophenone,  dypnone  undergoes  a  like 
polymerisation.  The  reverse  change  is  also  easily  effected,  for  by  dis¬ 
tilling  dypnopinacone  under  20  mm.  pressure  a  good  yield  of  almost 
pure  dypnone  boiling  at  270°  is  obtained.  Moreover,  Gesch6  has  found 
(compare  following  abstract)  that  by  the  action  of  alcoholic  potash  on 
dypnone,  dypnopinacone  is  formed,  and  that  this  is  then  easily  decom¬ 
posed  into  a-dypnopinacolin.  Polymerisation  is  also  brought  about  by 
heating  dypnone  with  potassium  cyanide  at  160°,  although  there  is  no 
action  at  110°. 

From  the  products  obtained  by  heating  dypnone  for  8  days  at 
225 — 230°,  not  only  ethylbenzene,  but  also  the  polymeride  of  allylbenz- 
ene  boiling  at  above  320°  has  been  isolated  (compare  Errera,  Gazzetta , 
1884,  14,  504).  When  dry  dypnopinalcolene,  C32H26,  is  distilled,  tri¬ 
phenylbenzene  and  a  hydrocarbon  boiling  at  about  340°  are  formed. 
The  latter  is  probably  identical  with  that  obtained  from  dypnone. 
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The  formation  of  reduction  products  such  as  dypnopinacolin  alcohol, 
^32^28^’  and  dypnopinalcolene,  C32H26,  in  the  distillation  of  dypnone  is 
accompanied  also  by  simultaneous  oxidation,  benzoic  acid  and  diphenyl- 
furfuraldehyde  being  formed.  E.  W.  W. 

Action  of  Potassium  Hydroxide  on  Dypnone.  By  Louis 
Gesche  (Chem.  Gentr .,  1900,  ii,  256 — 257  ;  from  Bull.  Acad.  roy.  Belg., 
1900,  293 — 313). — By  heating  dypnone  with  alcoholic  potash  in  a  sealed 
tube,  triphenylbenzene  is  formed,  but  this  is  really  the  result  of  second¬ 
ary  reactions,  for  if  the  mixture  be  heated  in  an  open  flask  at  180°, 
benzoic  acid  and  a  hydrocarbon,  C25H22,  are  the  final  products.  The 
action  takes  place  in  three  phases.  The  dypnopinacone  first  formed 
is  converted  into  a-zsodypnopinacolin,  C32H260,  by  elimination  of 
water,  and  this  is  finally  decomposed  by  the  action  of  the  alkali,  form¬ 
ing  benzoate  and  the  hydrocarbon.  The  hydrocarbon ,  C25H22,  crystal¬ 
lises  in  white  leaflets,  becomes  greenish  on  exposure  to  light,  melts  at  95°, 
is  soluble  in  alcohol,  and  when  reduced  with  sodium  amalgam  yields  the 
hydrocarbon  C25H24,  which  separates  in  large  crystals  and  melts  at 
144°.  a-woDypnopinacolin,  C32H260,  prepared  by  the  action  of  alcoholic 
potash  on  dypnone  at  the  ordinary  temperature,  crystallises  from 
glacial  acetic  acid  or  hot  alcohol,  and  melts  at  131*5 — 132°.  Since 
a-homodypnopinacolin,  melting  at  130°,  was  isolated,  homodypnopin- 
acone  is  probably  also  a  product  of  the  action  of  alcoholic  potash  at  the 
ordinary  temperature.  Dypnopinacone,  C32N2302,  obtained  by  the 
action  of  the  alkali  on  dypnone  for  3  hours,  crystallises  from  ether  and 
alcohol  in  white  needles  and  melts  at  162°;  when  dissolved  in  hot 
glacial  acetic  acid,  it  forms  isodypnopinacolin.  E.  W.  W. 

Isomerism  in  the  Menthol  Series.  III.  By  I  wan  L.  Kondakoff 
and  E.  Lutschinin  (J.  pr.  Chem.,  1900,  [ii],  62,  1 — 30.  Compare  this 
vol.  i,  104). — The  variations  in  the  physical  constants  of  fenchyl  alcohol 
are  probably  due  to  partial  racemisation,  and  this  view  has  been  con¬ 
firmed  by  the  isolation,  from  the  crude  reduction-product  of  d-fenchone, 
of  a  liquid  which  solidifies  on  cooling,  boils  at  199°  (fenchyl  alcohol 
boils  at  201°),  and  is  feebly  dextrorotatory.  The  action  of  phosphorus 
pentachloride  on  fenchyl  alcohol  gives  an  impure  chloride  containing 
fenchene  ;  a  much  purer  product  is  obtained  by  heating  the  alcohol  on 
a  water-bath  with  concentrated  hydrochloric  acid  ;  at  higher  tempera¬ 
tures,  a  dichloride  is  produced,  in  which  the  diagonal  bond  is  probably 
broken.  By  the  action  of  alcoholic  potash  on  the  chloride  at  100°, 
there  is  produced  along  with  the  fenchene  a  secondary  fenchyl  chloride , 
C10Hl7Cl,  which  crystallises  from  alcohol,  melts  at  79 — 80°,  has  [a]D 
+  16°33',  does  not  react  with  moist  silver  oxide,  and  resembles  bornyl 
chloride  in  its  odour  and  other  properties  ;  at  150°,  only  fenchene  is 
produced.  Crude  fenchyl  chloride  appears,  therefore,  to  be  a  mixture 
of  the  solid  secondary  chloride  with  a  much  larger  amount  of  a  tertiary 
chloride,  probably  liquid,  which  is  much  more  easily  decomposed  by 
alcoholic  potash,  and  is  formed  as  the  result  of  an  isomeric  change 
similar  to  that  which  takes  place  in  the  case  of  menthol  and  carvo- 
menthol  (Kondakoff  and  Lutschinin,  loc ,  cit.).  Fenchene  hydrochloride 
closely  resembles  fenchyl  chloride,  and  is  probably  almost  all  tertiary  ; 
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moist  silver  oxide  converts  it  into  Bertram  and  Helle’s  {sofenchyl 
alcohol  (this  vol.,  i,  398). 

Fenchyl  bromide ,  prepared  by  the  action  of  cold  hydrobromic  acid  on 
Z-fenchyl  alcohol  from  d-fenchone,  boils  at  92 — 96°  under  11  mm.  pres¬ 
sure,  has  a  sp.  gr.  1*2368  at  19*5°/19*5°,  nD  1*4988,  [a]D  -43°17'.  A 
small  amount  of  a  dibromide  is  also  produced,  which  crystallises  from 
alcohol  and  melts  at  49°.  Fenchene  hydrobromide  resembles  fenchene 
bromide,  but  gave  [a]D  -27°16'. 

By  the  action  of  alcoholic  potash  on  fenchyl  bromide,  and  to  a  less 
extent  on  the  chloride,  a  fenchene  of  low  boiling  point  is  produced,  and 
it  is  suggested  that  the  product  contains  at  least  two  isomerides. 

T.  M.  L. 

Sesquiterpene  of  Oil  of  G-inger.  By  Hugo  von  Soden  and 
Wilhelm  Bojahn  ( Chem .  Centr.,  1900,  ii,  97  ;  from  Pharm.  Zeit .,  45, 
414 — 415). — The  sesquiterpene,  zingiberene ,  C15H24,  which  is  the  main 
constituent  of  oil  of  ginger,  is  a  colourless,  almost  odourless  oil  easily 
soluble  in  ether,  light  petroleum,  benzene,  or  absolute  alcohol ;  it  boils 
at  269 — 270°,  or  at  134°  under  14  mm.  pressure,  has  a  sp.  gr. 
0*872  at  15°  and  a  rotatory  power  of  -69°  (100  mm.  tube).  The 
hydrogen  chloride  and  hydrogen  bromide  additive  compounds  and  the 
tetrabromide  are  liquids.  It  forms  neither  a  nitrosochloride  nor  a 
nitrosate. 

The  lower  fractions  of  oil  of  ginger  contain  small  quantities  of 
aldehyde-like  substances  (fatty  aldehydes  1).  E.  W.  W. 

Natural  Resins  [Ueberwallungsharze].  VI.  Dry  Distillation 
of  Lariciresinol.  By  Max  Bamberger  and  Emil  Vischner  (Monatsh., 
1900,  21,  564 — 570.  Compare  Abstr.,  1899,  i,  929). — Lariciresinol, 
when  subjected  to  dry  distillation,  yields  guaiacol,  pyroguaiacin,  and  an 
undetermined  compound  melting  at  140°,  together  with  carbon  dioxide 
and  gaseous  hydrocarbons.  R.  H.  P. 

Constitution  of  /2-^oCinchonine.  By  Zdenko  Hanns  Skraup 
[and  in  part  H.  Copony  and  G.  Medanich]  (. Monatsh .,  1900,  21, 
512 — 534.  Compare  Abstr.,  1899,  i,  960). — (3-is  oGinchonine,  when 
treated  with  hydrogen  bromide,  yields  hydrobromo cinchonine,  does 
not  react  with  phenylhydrazine,  and,  when  treated  with  methyl  iodide, 
yields  a  methiodide  which  melts  at  232*5°  (not  253°  as  given  by 
Jungfleisch  and  Leger,  Abstr.,  1888,  i,  380).  By  treatment  of  (3-iso - 
cinchonine  hydriodide  with  methyl  iodide,  an  isomeric  methiodide ,  which 
is  an  unstable  oil,  is  obtained,  thus  showing  that  /3-fcsoeinehonine,  like 
cinchonine,  is  a  double  tertiary  base.  /?-i$oCinchonine  acid  sulphate, 
which  crystallises  with  4^H20  (not  4H20,  compare  Hesse,  Abstr., 
1891,  i,  584),  when  heated  at  140°,  is  transformed  into  (3-iso -\p-cinchon- 
icinef  CigH22ON2,  which  is  not  of  ketonic  character  like  the  analogous 
cinchonicine  (cinchotoxine)  obtained  by  heating  cinchonine  acid  sulphate. 
When  oxidised  with  chromic  acid,  (3-isocinchonine  yields  carbon  dioxide, 
formic  and  cinchonic  acids,  and  (3-isomerochinene  \J3-isomeroquinenine\ 
C10H15O2N,  an  amorphous  optically  active  base  isomeric  with  mero- 
quinenine,  which  is  obtained  from  cinchonine  in  a  similar  manner 
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(Koenigs,  Abstr.,  1894,  i,  392).  These  reactions  show  that  the 
quinoline  portion  of  the  cinchonine  molecule  is  not  affected  when  it 
is  transformed  to  /fo’socinchonine. 

The  following  new  compounds  and  properties  are  described :  ^-iso- 
cinchonine  hydrochloride  dissolves  in  about  50  parts  of  water,  the 
hydriodide  crystallises  with  H20  in  needles,  and  melts  at  217°;  hydro- 
bromocinchonine  dissolves  in  250 — 270  parts  of  absolute  alcohol,  and 
its  dihydrobromide  in  about  60  parts  of  water ;  the  hydriodide , 
C19H22OK2,MeI,HI,  of  the  unstable,  oily  /2-isocinchonine  methiodide, 
which  crystallises  in  yellow  needles,  turns  dark  red  when  heated, 
sinters  at  190°,  and  melts  at  196°  ;  f3-iso-ij/-cinchonicine  hydrochloride , 
C]9H220N2,HC1,  which  forms  compact  crystals,  with  3H20,  and  is 
soluble  in  2  parts  of  water  ;  the  hydriodide ,  which  crystallises  in  prisms, 
with  2H20,  and  is  slightly  soluble  in  water ;  the  dihydriodide ,  which 
crystallises  in  yellow  prisms,  with  3H20,  melts  at  163*5 — 165°, 
and  is  easily  soluble  in  water ;  {3-isomeroquinenine  aurichloride , 
CqH^OoNjHAuCL,  which  crystallises  in  prisms,  melts  and  decomposes 
at  about  180°.  B.  H.  P. 


a-  and  /2-Isocinchonine.  By  Zdenko  H.  Skraup  and  Bud.  Zwerger 
(. Monatsh .,  1900,  21,  535 — 563.  Compare  preceding  abstract  and  Abstr., 
1899,  i,  960). — a-  and  /2-zsoCinchonine  resemble  cinchonine  in  that 
their  acid  sulphates  undergo  molecular  transformation  when  heated  ; 
thus  /2-^ocinchonine  sulphate  yields  j3-iso-\j/- cinchonicine  (loc.  cit.),  and 
a-fsocinchonine  sulphate  yields  two  isomeric  bases,  namely,  a-iso cin¬ 
chonicine,  which  is  of  a  ketonic  nature,  and  a-iso -\p-cinchonicine>  which 
is  an  amorphous  substance  melting  at  73 — 74°  and  does  not  react  with 
phenylhydrazine.  Neither  a-tsocinchonine  nor  /2-isocinchonine  react 
with  phosphorus  pentachloride,  acetic  anhydride,  benzoyl  chloride, 
phenylcarbimide,  or  phenylhydrazine.  a-tsoCinchonine,  like  /2-isocin¬ 
chonine  {loc.  cit.))  when  oxidised  with  chromic  acid,  yields  cinehonic 
acid  and  a  substance  (not  yet  investigated)  resembling  meroquinenine 
(Koenigs,  Abstr.,  1894,  i,  392). 

The  following  new  compounds  and  properties  are  described  :  a-iso- 
cinchonine  dissolves  in  70  parts  of  light  petroleum,  the  hydrochloride 
crystallises  with  3H20  (not  2H20  as  previously  described,  loc.  cit.\ 
and  the  acid  sulphate  crystallises  with  3  JH20  in  needles ;  hydriodo- 
cinchonine  dissolves  in  57  parts  of  absolute  alcohol,  and  its  dihydriodide 
in  about  11  parts  of  50  per  cent,  alcohol;  aZZocinchonine  sulphate 
dissolves  in  120  parts  of  water  at  21°;  cinchonine  chloride  crystallises 
with  2H20,  melts  at  82°,  but  when  anhydrous  at  72°,  and  has  a  specific 
rotation  [a]D  +  48*77°;  its  hydrochloride ,  C19H21N2C1,HC1,  crystallises  in 
white,  matted  needles,  which  melt  at  213 — 214°;  cinchonine  dissolves 
in  70  parts  of  toluene,  in  150  parts  of  a  mixture  of  equal  parts  of 
toluene  and  chloroform,  and  in  200  parts  of  a  similar  mixture  of 
benzene  and  chloroform  ;  cinchoninephenylurethane  crystallises  in  tablets 
and  melts  at  198°;  a-iso cmchonicinephenylhydrazone  melts  and  decom¬ 
poses  at  108 — 109° ;  a-iso -ty- cinchonicine  hydriodide ,  C19H220N2,HI,H20, 
crystallises  in  prismatic  tables,  and  when  anhydrous  melts  at  235 — 236° ; 
the  oxalate ,  (C19H220N2)2,H2C204,6H20,  crystallises  in  flakes. 


B.  H.  P. 
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Oxidation  Products  of  Cotarnine.  By  G.  F.  Wulff  {Bull. 
Acad.  St.  Petersb .,  1899,  [v],  11,  45 — 57). — When  cotarnine  is  oxidised 
in  alkaline  solution  with  potassium  permanganate,  the  principal  pro¬ 
ducts  are  oxycotarnine,  cotarnmethylimine,  and  carbon  dioxide,  small 
quantities  of  potassium  cotarnate  and  oxalate  being  also  formed. 

OC - C-CO-NMe 

Oxycotarnine,  CH2<0.jj.c(0Me);CH.  &CH2.CH2 ^ .crystallises from 

water  in  colourless  prisms  containing  1H20,  and  melting  at  69 — 70°  ; 
at  50 — 90°,  the  water  is  expelled,  the  anhydrous  compound  obtained 
having  a  melting  point  of  108°.  It  is  slightly  soluble  in  light  petr¬ 
oleum,  more  so  in  ether,  and  readily  in  alcohol,  chloroform,  benzene,  or 
water  ;  it  is  precipitated  from  its  aqueous  solution  by  strong  potassium 
hydroxide  solution,  and  is  not  changed  on  boiling  with  concentrated 
hydrochloric  acid.  It  dissolves  readily  in  concentrated  sulphuric  acid, 
and  on  warming  the  solution  assumes  a  purple  colour,  whilst  if  the 
cooled  liquid  is  mixed  with  a  few  drops  of  water,  it  becomes  violet.  It 
does  not  form  an  acetyl  compound,  but  yields  a  bromo  -derivative, 
Ci2Hi204NBr,  which  is  deposited  as  a  white,  crystalline  precipitate, 
gradually  changing  to  slender,  silvery  needles  which  are  soluble  in 
water  and  melt  at  125 — 126°.  The  aurichloride  forms  a  slightly 
soluble,  yellow,  crystalline  precipitate,  melting  and  decomposing  at  160°, 
and  the  platinichloride ,  (C12H1304N)2,H2PtCl6,  separates  in  rectangular, 
orange  plates,  which  darken  at  100°,  and  melt  and  decompose  at 
179—180°. 


Cotarnmethylimine ,  CH2<^Q^>C6H(OMe)  ^qq^NMg,  crystallises 

from  alcohol  or  a  mixture  of  alcohol  and  chloroform  in  slender,  white, 
fibrous  needles,  which  sublime  at  190—195°,  and  melt  and  decompose 
at  205 — 206° ;  it  is  only  slightly  soluble  in  water,  but  dissolves  readily 
in  concentrated  sulphuric  acid,  forming  a  yellowish-orange  liquid. 
When  heated  with  potassium  hydroxide  solution,  it  yields  methylamine 
and  cotarnic  acid.  T.  H.  P. 


Cytisine  and  its  Alkyl  Derivatives.  By  A.  Rauwerda  ( Chem . 
Centr .,  1900,  ii,  268 — 269;  from  Ned.  Tijd.  Fharm.y  12,  161 — 173). — 
Cytisine  distils  at  218°  under  a  pressure  of  2  mm.,  forming  a  colour¬ 
less  liquid,  which  afterwards  solidifies,  and  a  sublimate  consisting  of 
slender  needles.  It  separates  from  alcohol  in  rhombic  crystals,  and 
when  treated  with  nitrobenzene  containing  dinitrothiophen  it  gives 
a  rather  stable,  reddish-violet  coloration ;  with  coniine,  it  forms  a 
similar,  but  much  more  evanescent,  coloration.  Data  regarding  the 
solubility  of  cytisine  in  chloroform,  methyl  alcohol,  ethyl  alcohol, 
benzene,  acetone,  and  ethyl  acetate  at  various  temperatures  are  quoted. 
The  rotatory  power  of  cytisine  in  15  per  cent,  aqueous  solution  at 
12°  is  [a]D  -  127°40',  and  this  constant  increases  to  a  concentration 
of  20  per  cent,  and  then  again  decreases.  The  original  paper  contains 
copious  data  in  reference  to  the  rotatory  power  in  various  solvents. 
Methylcytisine ,  prepared  by  heating  cytisine  with  a  slight  excess  of 
methyl  iodide  at  100°,  crystallises  from  alcohol  in  long  columns,  and 
from  water  in  plates.  It  is  easily  soluble  in  water,  chloroform,  methyl 
alcohol,  ethyl  alcohol,  benzene,  or  acetone.  The  rotatory  power  in  10 
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per  cent,  aqueous  solution  is  [a]D  -  234°10',  and  attains  a  maximum  at  a 
concentration  of  about  25  per  cent.  Ethylcytisine  was  obtained  only 
as  a  syrup.  Cetylcytisine  crystallises  from  alcohol  in  slender,  white 
needles,  melts  at  55 — 56°,  is  readily  soluble  in  alcohol,  methyl  alcohol, 
or  chloroform,  aud  insoluble  in  water  ;  in  5  per  cent,  chloroform 
solution  at  8°,  the  rotatory  power  is  [a]D  -  112°.  E.  W.  W. 

Crystalline  Form  of  Histidine  Dichloride.  By  Arthur 
Schwantke  (Zeit.  'physiol.  Chem.,  1900,  29,  493). — Histidine  dichloride 
[orthorhombic, a  :b  :  c  =  0*76537  : 1  :  1*77516]  is  apparently isomorphous 
with  histidine  monochloride  [a  :  b  :  c  ~  0*76665  :  1  :  1*71104];  since  the 
latter  contains  1H20,  whilst  the  former  is  anhydrous,  the  second  mol. 
of  hydrogen  chloride  in  the  dichloride  appears  to  fulfil  the  same 
function  as  the  water  of  crystallisation  of  the  monochloride, 

W.  A.  D. 

Tetramethyldiaminodiphenylmethane  and  similar  Sub¬ 
stances.  By  Georg  Cohn  (Chem.  Zeit.,  1900,  24,  564.  Compare 
Abstr.,  1895,  i,  98). — Tetramethyldiaminodiphenylmethane  is  most 
readily  obtained  when  16  parts  of  dimethylaniline,  6  of  formaldehyde 
solution  (40  per  cent.),  and  20  of  hydrochloric  acid  (25  per  cent.)  are 
heated  for  several  hours  on  the  water-bath.  A  smaller  amount  of 
acid  may  be  employed  or  else  zinc  chloride.  Diphenylmethane  deriva¬ 
tives  cannot  be  obtained  from  dimethyl-o-toluidine.  Both  diethyl- 
aniline  and  methyldiphenylamine,  however,  readily  enter  into  con¬ 
densation  ;  in  the  latter  case,  the  reaction  is  violent,  and  it  is  necessary 
to  employ  acetic  in  place  of  hydrochloric  acid.  The  product  is  a 
yellowish-white  powder  insoluble  in  the  ordinary  solvents,  and  when 
oxidised  with  dichromate  in  the  presence  of  acetic  and  hydrochloric 
acid  yields  blue  or  green  dyes.  J.  J.  S. 

Direct  Synthesis  of  Ketodihydroquinazolines  from  Ortho¬ 
amino-acids.  By  Marston  Taylor  Bogert  and  August  Henry 
Gotthelf  (/.  Amer.  Chem.  Soc 1900,  22,  522 — 535.  Compare  this 
vol.,  i,  412). — When  anthranilic  acid  (1  mol.)  and  acetonitrile 
(2 — 3  mols.)  are  heated  together  in  a  sealed  tube  for  6  hours  at 
200 — 210°,  2-methyl-4  ketodihydroquinazoline  is  formed,  identical 
with  that  obtained  by  Weddige  (Abstr.,  1885,  661  ;  1887,  1044),  by 
Bischler  and  Burkart  (Abstr.,  1893,  i,  530),  and  by  Niementowski 
(Abstr.,  1895,  i,  571),  carbon  dioxide  and  acetanilide  being  also  pro¬ 
duced.  The  yield  of  the  quinazoline  is  increased  by  the  addition  of 
acetic  anhydride ;  neither  acetic  anhydride  nor  acetyl  chloride  react 
with  it  under  ordinary  conditions.  The  same  compound  also  results 
from  the  action  of  acetonitrile  on  acetylanthranilic  acid,  and  of  acetic 
anhydride  on  acetylanthranilic  nitrile. 

The  authors  have  repeated  the  method  of  preparation  described  by 
Niementowski  (loc.  cit.),  and,  in  addition  to  2-methyl-4 -ketodihydro¬ 
quinazoline,  have  obtained  acetanilide,  and  a  substance  which  crys¬ 
tallises  in  needles,  melts  at  194 — 195°,  and  yields  the  quinazoline 
when  boiled  with  hydrochloric  acid,  or  on  sublimation. 

A  number  of  salts  of  the  quinazoline  were  prepared  and  found  to 
possess  generally  the  characters  ascribed  to  them  by  Niementowski 
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(Abstr.,  1896,  i,  578).  The  methyl  ether  melts  at  72°,  or,  when 
anhydrous,  at  111°,  and  is  therefore  identical  with  the  /?y-dimethyl- 
Ai/r-oxyquinazoline  of  Weddige  (Abstr.,  1887,  1044). 

It  has  been  stated  by  Bedson  (Trans.,  1880,  37,  756)  that,  by  the 
action  of  acetic  anhydride  on  anthranilic  acid,  diacetylanthranilic  acid 
is  formed ;  the  present  authors,  however,  could  not  obtain  this  com¬ 
pound,  but  only  the  monoacetyl  derivative.  E.  G. 

Constitution  of  Hippuroflavin.  By  Leopold  Rugheimer 
( Annalen ,  1900,  312,  81 — 90). — A  discussion  of  the  respective  claims 
of  the  formulse  advocated  by  the  author  and  by  Erlenmeyer,  jun. 

M.  O.  E. 


Homologues  of  Hippuroflavin.  By  Leopold  Rugheimer  and 
F.  Fehlhaber  ( Annalen ,  1900,  312,  65 — 80.  Compare  Abstr.,  1896, 

i,  61). — Ethyl  p-tolurate ,  C6H4Me-C0-NH-CH2-C02Et,  dissolves  very 
readily  in  alcohol,  ether,  benzene,  or  chloroform,  but  more  sparingly 
in  petroleum,  from  which  it  crystallises  in  long  needles  melting  at  69°. 
\)-Toluro flavin  ( x)-dimethylhippuroftavin ), 

CO-C-N-CO*C6H4Me 

C6H4Me  •  CO  N — C  •  C  O 

obtained  by  the  action  of  phosphorus  pentachloride  on  ethyl  tolurate 
(compare  Abstr.,  1894,  i,  55),  is  insoluble  in  ether,  benzene,  chloro¬ 
form,  or  petroleum,  and  almost  insoluble  in  alcohol ;  it  crystallises 
from  hot  glacial  acetic  acid  in  aggregates  of  small,  yellow  needles,  and 
becomes  brown  when  heated,  but  does  not  melt  at  285°. 
p  -  Tolurodihydrojlavind  ianilide , 

06H4Me-C0-N<gg5ph)^0PH)>N‘C0,C<=H4Me> 

produced  when  y>-toluroflavin  is  heated  with  aniline  (2  mols.)  and 
glacial  acetic  acid,  is  insoluble  in  common  solvents ;  the  solution  in 
alcoholic  potash  is  yellow. 


C  O  *  C(NHPh)  •  N  •  CO-  C6H4Me 


C6H4Me-CO-N- 


-CH- 


-CO 


p-  Tolurofiavinanilide , 

formed  on  heating  tolurodihydroflavindianilide  with  nitrobenzene  in  a 
reflux  apparatus  during  30  minutes,  crystallises  from  alcohol  in  small, 
yellow,  silky  needles,  and  melts  at  255 — 257°,  when  it  decomposes. 
'p-Tolurodihydrojlavindi'])-toluididei 

prepared  from  ^-toluroflavin  and  ^-toluidine,  does  not  melt  at  270° ; 
boiling  nitrobenzene  converts  it  into  p- toluroflavin-^-toluidide , 

CO-C(ISrH-C6H4Me)-N-CO-C6H4Me 


C6H4Me-CO-N— CH- 


■CO 


v  T 

which  crystallises  from  alcohol  in  small,  golden,  lustrous  needles  which 
remain  unfused  at  270°. 

Ethyl  o-tolurate ,  C6H4Me-C0*RH-CH2-C02Et,  crystallises  from 
water  in  needles  and  melts  at  55°. 

o -Toluroflavin  (o-  dimethylhippuroflamn) ,  C20H14O4N2,  crystallises 
from  hot  alcohol  in  small,  yellow  needles  which  darken  when  heated  ; 
it  does  not  melt  at  285°. 
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Ethyl  cuminurate ,  06H4Pr/3*C0*NH*CFr2*C02Et,  crystallises  from 
ether  in  small  needles  and  melts  at  49°. 

C uminurqflavin  (d«-p  -i  s op'opylh ippurqfla vin), 

C0-C-N'C0*aH4Pr^ 

C6H4Pr^CO-N— C-CO 

crystallises  from  alcohol  and  from  acetic  acid  in  thin  plates  with 
golden  lustre  and  melts  at  230 — 235°,  when  it  decomposes. 

Dihydrocuminuroflavindianilide, 

^6^f4Pr^'CO-N<Q^g)p^^^^|>N,C0,C6H1Pr^) 

is  very  sparingly  soluble  in  common  solvents;  boiling  nitrobenzene 
converts  it  into  cuminuroflavinanilide , 

C  O  C(NHPh)  •  N  •  COC6H4Pr/3 

C6H4Pr^-CO-]ST— CH - CO 

which  crystallises  from  amyl  alcohol  in  pale  yellow,  silky  needles  and 
does  not  melt  at  290°. 

2:4:  b-Trimethylhippuric  ( duryluric )  acid, 

C6H2Me3-C0*NH-CH2-C02H, 

crystallises  from  water  in  large,  lustrous  plates  or  in  stellate  aggre¬ 
gates  of  needles  and  melts  at  167°  ;  the  calcium ,  barium ,  and  zinc 
salts  contain  3H20,  4H20,  and  2JH20  respectively.  The  ethyl  ester 
crystallises  in  small  needles  and  melts  at  96°.  M.  0.  E. 

Derivation  and  Rational  Nomenclature  of  the  Quinopyr- 
idines.  By  Conrad  Willgerodt  ( Chem .  Zeit.,  1900,  24,  437 — 439). — 
This  paper  consists  of  a  discussion  of  the  constitution  and  nomencla¬ 
ture  of  the  28  possible  isomeric  quinopyridines.  E.  G. 

Formation  of  Safranines.  By  D.  A.  Chardin  (J.  Russ .  Phys. 
Chem.  a She.,  1900,  32,  309 — '324). — The  formation  of  safranines  by  the 
oxidation  of  1  mol.  of  ajt;-diamine  with  2  mols.  of  a  primary  monoamine 
is  influenced  by  the  number  and  position  of  the  methyl  groups  of  the 
monoamine,  and  the  authors  experiments  in  this  direction  lead  to  the 
following  conclusions.  When  the  monoamine  has  only  one  methyl 
group  in  the  molecule,  the  relative  position  of  the  methyl  and  amino- 
groups  has  no  influence  on  the  formation  of  safranines,  which  can 
thus  be  obtained  with  o-,  m -,  or  jo-toluidine.  When  two  or  more 
methyl  groups  are  present  in  the  molecule  of  the  monoamine,  for  the 
formation  of  a  safranine,  it  is  necessary  that  one  of  them  should  be  in 
the  p-position  to  the  amino-group,  and  that  the  others  can  be  divided 
into  pairs  of  groups  in  the  ^-position  to  one  another ;  if  the  number  of 
methyl  groups  be  even,  the  remaining  one  may  occupy  any  position. 

The  preparation  of  safranines  by  the  oxidation  of  a  monoamine  in 
presence  of  nitrosodimethylaniline  hydrochloride  can  be  explained 
according  to  two  different  schemes  of  condensation,  between  which  the 
facts  are  insufficient  to  admit  of  a  decision  being  formed.  T.  H.  P. 

Reduction  of  Aromatic  Aldazines.  Synthesis  of  Benzyl- 
hydrazine.  By  Theodor  Curtius  [in  part  with  E.  Haager,  E. 
Harding,  A.  Propfe,  and  G.  Sprenger]  ( J .  pr.  Chem.,  1900,  [ii],  62, 
83 — 126). — The  substance  prepared  by  Curtius  and  Quedenfeldt 
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(Abstr.,  1899,  i,  276)  by  reducing  benzaldazine  with  sodium  amalgam 
is  benzylbenzylidenehydrazine ,  CH2Ph*NH*NICHPh,  and  not  dibenzyl- 
hydrazine,  as  was  previously  supposed ;  the  hydrochloride,  picrate , 
acetyl,  benzoyl,  and  m7roso-derivatives  are  also  hydrazones,  and  the 
oxidation  product  is  not  1  bis-azidiphenylmethane/  but  dibenzyldi- 
benzylidenehydrotetrazone,  N2(CH2Ph)2(NICHPh)2.  s-Dibenzylhydr- 
azine  is,  however,  also  formed  in  the  reduction  :  the  hydrochloride 
forms  glistening  flakes,  only  slightly  soluble  in  cold  water,  and  melts 
at  225°;  the  base  crystallises  from  dilute  alcohol,  melts  at  about  47°, 
and  readily  decomposes ;  the  diacetyl  derivative  crystallises  from 
alcohol  in  prisms  and  melts  at  117 — 118°;  the  dibenzoyl  derivative 
crystallises  from  alcohol  in  minute  needles  and  melts  at  164°; 
the  dimtfroso-derivative  forms  pale  yellow  crystals  and  melts  at 
35 — 40° ;  when  crystallised  from  alcohol  or  heated  at  30 — 40°,  it 
evolves  red  fumes  and  is  converted  into  the  nitrosohydrazone  referred 
to  above.  A  small  amount  of  benzylamine  is  also  produced  in  the 
reduction  of  benzaldazine. 

Benzylbenzylidenehydrazine  is  hydrolysed  by  hydrochloric  acid  to 
benzaldehyde  and  benzylhydrazine,  CH2Ph*NH*NH2 ;  the  hydrochloride 
of  the  latter  crystallises  from  alcohol  in  glistening  flakes,  dis¬ 
solves  very  readily  in  water,  and  melts  at  111°;  the  base  is  a 
colourless  oil,  which  boils  at  135°  under  29  mm.  pressure,  readily 
decomposes  with  loss  of  nitrogen,  and  condenses  like  phenylhydrazine 
with  aldehydes,  ketones,  and  ethyl  acetoacetate. 

Benzyl-o~hydroxybenzylidenehydrazine,  CH2Ph*NH#NICH*C6H4* OH, 
crytallises  from  dilute  alcohol  in  pale  yellow  flakes  and  melts  at  90°. 

Pyruvic  acid  benzylhydrazone,  CH2Ph*NH*NICMe*C02H,  crystal¬ 
lises  from  dilute  alcohol  in  stout,  white  prisms  and  melts  at  104°. 

Benzylsemicarbazule,  CH^h'NH'NH’CO’NH^  crystallises  from 
dilute  alcohol  and  melts  at  about  135°.  Phenylbenzylthiosemicarbazide , 
CH2Ph*NH*NH*CS’NHPh,  crystallises  from  alcohol  in  flakes  and 
melts  at  116°.  Dibenzoylbenzylhydrazine,  CH2Ph*N2HBz2,  crystallises 
from  dilute  alcohol  in  prisms  and  melts  at  148°.  Hydrochloric  acid 
slowly  hydrolyses  benzylhydrazine  to  benzyl  chloride  and  hydrazine. 

By  reduction  with  zinc  dust  and  acetic  acid,  benzaldazine  is  con¬ 
verted  into  ammonia  and  dibenzylamine.  jo-Methyl benzaldazine  is 
similarly  reduced  to  di-p-methylbenzylamine,  NH(CH2*C6H4Me)2 ; 
the  hydrochloride  crystallises  from  alcohol  in  glistening  flakes  and 
melts  at  272°;  the  base  forms  stout,  tabular  crystals,  melts  at  32*5°, 
and  boils  at  192 — 193°  under  13  mm.  pressure;  the  nitrate  forms 
white  tablets,  only  slightly  soluble  in  water,  and  melts  at  213°;  the 
picrate  crystallises  from  alcohol  or  light  petroleum  in  stout,  red  tablets 
and  melts  at  153°;  the  platinichlw'ide  forms  pale  yellow  flakes  and 
melts  at  188°;  the  mercurichloride  separates  from  dilute  alcohol  in 
large  crystals  and  melts  at  112°;  the  nitrite  melts  at  145°  and  can 
be  crystallised  from  alcohol ;  it  is,  however,  readily  converted  into 
the  mtfroso-derivative,  which  separates  from  alcohol  in  colourless 
needles  and  melts  at  52°. 

When  reduced  with  sodium  amalgam,  p-methylbenzaldazine  is  con¬ 
verted  into  Tp-methylbenzyl-^-methylbenzylidenehydrazine, 

C6H4Me-CH2- NH-N:CH-C6H4Me, 
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which  crystallises  from  alcohol  in  large  tablets,  melts  at  101°,  does 
not  reduce  Fehling’s  solution,  and  rapidly  decomposes  in  the  air  ;  the 
picrate  crystallises  from  alcohol  in  golden-yellow  needles  and  melts  at 
132°;  the  acetyl  derivative  crystallises  from  alcohol  in  thick  flakes 
and  melts  at  95° ;  the  benzoyl  derivative  crystallises  from  alcohol  in 
minute  needles  and  melts  at  130*5°  ;  the  mfroso-derivative  crystallises 
from  alcohol  in  yellow  needles,  melts  at  111°,  gives  Liebermann’s  re¬ 
action,  and  is  decomposed  by  dilute  hydrochloric  acid  with  formation 
of  jo-tolylaldehyde.  Di-ip-methylbenzyldi-p-methylbenzylidenehydrotetr =■ 
azone,  N2(CH2*C6H4Me)2(NICH*C6H4Me)2,  prepared  by  oxidising  the 
hydrazone  with  mercuric  oxide,  crystallises  from  alcohol  in  minute 
needles  and  melts  at  163°;  excess  of  the  oxide  gives  ^-methylbenz- 
aldazine  ;  hydrochloric  acid  gives  ^-methylbenzaldazine  and  />-tolu- 
aldehyde. 

The  hydrazone  is  further  reduced  by  sodium  amalgam  to  s-di-p-methyl- 
benzylhydrazinef  N2H2(CH2*C6H4Me)2 ;  the  hydrochloride  is  insoluble 
in  cold  water,  crystallises  from  dilute  alcohol  in  minute,  glistening 
needles,  and  melts  at  236° ;  the  base  separates  from  ether  in  pale 
yellow  crystals,  melts  at  67°,  and  rapidly  decomposes ;  the  diacetyl 
derivative  crystallises  from  alcohol  in  minute,  colourless  needles  and 
melts  at  112°  ;  nitrous  acid  converts  the  hydrazine  into  the  nitroso- 
derivative  of  the  hydrazone ;  picric  acid  also  yields  the  picrate  of  the 
hydrazone  ;  mercuric  oxide  oxidises  it  directly  to  methylbenzaldazine. 

p -Methylbenzylhydrazine  hydrochloride ,  Cg^Me'CHg’NH’NH^HCl, 
prepared  by  hydrolysing  the  hydrazone  with  hydrochloric  acid,  crystall¬ 
ises  from  alcohol  in  glistening  plates  and  melts  at  152°  ;  the  base  boils 
at  135°  under  18  mm.  pressure,  solidifies  to  a  crystalline  mass  which 
melts  at  40 — 41°,  and  reduces  Fehling’s  solution  and  ammoniacal  silver 
solutions  in  the  cold  ;  the  picrate  crystallises  from  water  in  yellow 
needles  and  melts  with  decomposition  at  144°.  p -Methylbenzyl- 
o-hydroxybenzylidenehydraziney  OH*  C6H4*  CHI  N  •  NH*  CH2*  C6H4Me, 
crystallises  from  alcohol  in  pale  yellow,  glistening  flakes  and  melts 
at  105°.  \i~Methoxybenzyl-\)-methylbenzylidenehydrazine  crystallises 
from  dilute  alcohol  in  microscopic  needles  and  melts  at  88°.  Pyruvic 
acid  \)-methylbenzylhydrazone ,  COgH’CMelNgH’CHg'Cg^Me,  crystal¬ 
lises  from  alcohol  in  glistening  plates  and  melts  at  77 — 78°.  p -Methyl- 
benzylsemicarbazidey  C6H4Me*CH2*NH#NH*CO*NH2,  crystallises  from 
dilute  alcohol  in  white  flakes  and  melts  at  about  142°  p -Methylbenzyl- 
phenylthiosemicarbazide  crystallises  from  dilute  alcohol  in  large, 
glistening  flakes  and  melts  at  132 — 133  .  l-\)-Methylbenzyl-S-methyl- 

h-pyrazolone ,  C6H4Me,CH2,N<C^  melts  at  154 — 155°.  Pi - 

CO  *  OjEi2 

benzoyt-'p-methylbenzylkydrazine,  C6H4Me*  CH2*N2HBz2,  crystallises 
from  alcohol  in  needles  and  melts  at  165°.  ^-Methylbenzylhydrazine 
is  hydrolysed  by  hydrochloric  acid  to  hydrazine  hydrochloride  and 
jp-methylbenzyl  chloride,  and  the  latter  was  characterised  by  converting 
it  by  Gabriel’s  method  (Abstr.,  1887,  1037)  into  p -methylbenzyl- 
phthalimide ,  which  crystallises  from  dilute  alcohol  in  long,  white 
neeldes  and  melts  at  116 — 117°. 

2  : 4 -Dimethylbenzaldazine,  N2(CH*  C6H3Me2)2,  separates  from  alcohol 
in  stout  crystals  and  melts  at  118°;  the  hydrochloride  crystallises  from 
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alcohol  in  small,  glistening,  yellow  needles  and  melts  at  178 — 179° 
with  evolution  of  gas.  It  is  reduced  by  zinc  dust  and  acetic  acid 
to  2 : 4-dimethylbenzylamine  (Hinrichsen,  Abstr.,  1889,  131)  and 
di- 2  :  k-dimethylbenzylamine ,  NH(CH2*  C6H3Me2)2,  which  boils  at 
217 — 218°  under  14  mm.  pressure,  and  solidifies  at  28*5°;  the  hydro - 
chiwide  crystallises  from  water  in  colourless  needles  and  melts  at 
226 — 227°  ;  the  nitrate  forms  large,  white  tablets,  melts  with  decom¬ 
position  at  211°,  and  is  only  very  slightly  soluble  in  hot  water  ;  the 
picrate  crystallises  from  alcohol  in  indistinct,  sulphur-yellow  crystals 
and  melts  at  142 — 143°;  the  platinichloride  separates  from  alcohol  in 
red-brown  crystals  and  melts  with  decomposition  at  188° ;  the  mercuri- 
chloride  separates  from  alcohol  in  well-formed  crystals  and  melts  at 
157°;  the  nitrite  crystallises  from  alcohol  in  small,  colourless  needles, 
melts  at  147°,  and  is  converted,  by  evaporating  with  alcohol,  into 
nitrosodi- 2  : i-dimethylbenzylamine,  which  separates  from  alcohol  in 
small,  pale  yellow  crystals  and  melts  at  73°. 

2  :  k-Dimethylbenzyl-2  :  ±-dimethylbenzylidenehydraziney 
C6H3Me2-  CH2-NH-N:CH-  C6H3Me2, 
prepared  by  reducing  the  aldazine  with  sodium  amalgam,  crystallises 
from  alcohol  in  glistening  needles,  melts  at  77 — 78°,  and  decomposes 
rapidly ;  the  picrate  crystallises  from  alcohol  in  bunches  of  yellow 
needles  and  melts  at  127 — 128°;  the  acetyl  derivative  crystallises  from 
alcohol  in  long,  hair-like  needles  and  melts  at  137*5°;  the  benzoyl 
derivative  crystallises  from  alcohol  in  felted  needles  and  melts  at  136°; 
the  nitroso- derivative  crystallises  from  alcohol  in  bundles  of  long, 
yellow  needles  and  melts  at  68°.  Di- 2  :  4:-dimethylbenzyldi~2  :  4- dimethyl - 
benzylidenehydrotetrazone ,  N2(CH2*  C0H3Me2)2(NICH,CGH3Me2)2,  sep 
arates  from  alcohol  in  pale  yellowish  granules  and  melts  at  137 — 138° 
with  evolution  of  gas. 

s -Di-2  :  4 -dimethylbenzylhydrazine,  N2H2(CH2‘  C6H3Me2)2,  preparedly 
further  reduction  of  the  hydrazone  with  sodium  amalgam,  crystallises 
from  alcohol  in  long,  white  needles,  melts  at  58*5°,  and  gradually  de¬ 
composes  in  the  air  ;  the  hydrochlwide  crystallises  from  alcohol  in 
glistening,  white  needles,  melts  at  200°,  and  is  almost  insoluble  in  boil¬ 
ing  water  ;  the  diacetyl  derivative  crystallises  from  alcohol  in  colourless 
flakes  and  melts  at  125°;  nitrous  acid  converts  the  hydrazine  into  the 
nitroso-derivative  of  the  hydrazone ;  mercuric  oxide  oxidises  it  to  the 
tetrazone  and  the  aldazine. 

2  : 4 -Dimethylbenzylhydrazme  hydrochloride , 

C6H3Me2-  CH2-NH-N  H2,HC1, 

crystallises  from  alcohol  in  long,  glistening  needles,  melts  at  170 — 171°, 
and  reduces  ammoniacal  silver  and  Fehling’s  solutions  in  the  cold. 
2  :  4 'Dimethylbenzylbenzylidenehydrazine,  C6H3Me2*CH2*NH*NICHPh, 
crystallises  from  alcohol  in  short,  stout  needles,  melts  at  92 — 93°,  and  is 
fairly  stable  in  the  air. 

2:4:  b-Trimethylbenzyl-2  :  4  :  5-lrimethylbenzylidenehydrazinef 
C6H2Me3*  CH2-NH-lSr:CH*C6H2Me3, 
crystallises  from  alcohol  in  unstable,  silky  needles  and  melts  at  134°  ; 
the  picrate  crystallises  from  ether  in  yellow  needles  and  melts  at  169° ; 
the  acetyl  derivative  crystallises  from  alcohol  in  long,  slender  needles 
and  melts  at  1 84° ;  the  benzoyl  derivative  crystallises  from  alcohol  in 
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long  needles  and  melts  at  187°,  and  the  mtfmso-derivative  melts  at 
118°. 

s-2^-2  :  4  :  ty-trimeihylbenzylkydrazine^  N2H2(OH2’ C6H2Me3)2,  crystal¬ 
lises  from  alcohol  in  unstable,  rhombic  crystals  and  melts  at  128°;  the 
hydrochloride  crystallises  from  alcohol  in  long,  hair-like  needles,  melts 
at  170 — 171°,  and  is  only  slightly  soluble  in  water;  nitrous  and  picric 
acids  yield  derivatives  of  the  hydrazone. 

2:4:  §-Trimethylbenzylhydrazinef  C6H2Me3*  CH2*NH*NH2,  solidifies 
to  a  mass  of  white  crystals  and  rapidly  decomposes  with  loss  of  nitrogen ; 
the  hydrochloride  crystallises  from  water  or  alcohol  in  needles  and  melts 
at  239 — 240° ;  the  picrate  crystallises  from  alcohol  in  yellow,  monoclinic 
needles  and  begins  to  decompose  at  163°.  2:4  \§-Trimethylbenzylbenz- 
ylidenehydrazine ,  OgHgMeg*  CH^NH’NlCHPb,  crystallises  from  alcohol 
in  unstable  tablets  and  melts  at  89—90°.  2:4: 5-Trimethylbenzylsemi- 

carbcizide ,  C6H2Me3#  CH2*NH*NH*  CO  *NH2,  crystallises  from  water  in 
white  needles  and  melts  at  174 — 175°.  Phenyl- 2  :  4  :  5-trimethylbenzyl- 
thiosemicarbazide ,  C6H2Me3*CH2*NH*NH*CS*NHPh,  crystallises  from 
alcohol  in  silky  needles  and  melts  at  167 — 168°.  Pyruvic  acid  2:4:5- 
trimethylbenzylhydrazone,  C6H2Me3*  CH2*NH*N!CMe*C02H,  crystallises 
from  alcohol  in  silky  needles  and  melts  at  91 — 92°.  T.  M.  L. 

Combination  of  Magenta  with  the  Sulpho-conjugated  Azo¬ 
colouring  Matters.  By  Alphonse  Seyewetz  ( Compt .  rend .,  1900, 
131,472 — 474). — Naphthylamine-brown,  crystallised  ponceau,  and  solid 
red  D,  which  contain  respectively  1,  2,  and  3  sulphonic  groups 
neutralised  by  an  alkali,  combine  respectively  with  1,  2,  and  3  mols. 
of  magenta.  In  presence  of  an  excess  of  alkali,  however,  naphthyl- 
amine-brown  will  combine  with  2  mols.  of  magenta ;  it  is  the  only  one 
of  the  three  that  contains  a  hydroxyl  group  in  a  nucleus  in  which  the 
sulphonic  group  has  not  been  substituted. 

Tropseolin  V,  chrysoin,  Orange  I  and  Orange  II,  which  contain  one 
sulphonic  group  and  various  hydroxyl  groups,  each  combine  with 
1  mol.  of  magenta  when  the  sulphonic  group  only  is  neutralised,  but 
in  presence  of  excess  of  alkali,  they  each  combine  with  2  mols.  of 
magenta.  In  all  of  them  there  is  at  least  one  hydroxyl  group  in  a 
nucleus  in  which  the  sulphonic  group  has  not  been  introduced. 

Crystallised  ponceau,  chromotrope  2R,  chrome-brown  HR,  solid 
yellow  A,  jaune  soleil,  brilliant  crocein  M,  Congo-red,  and  diamine- 
black  BO  ail  contain  two  sulphonic  groups,  together  with  various 
substituted  radicles,  and  all  combine  with  2  mols.  of  magenta,  but 
chrome-brown  RR,  which  is  the  only  one  containing  a  hydroxyl  group 
in  a  nucleus  that  does  not  contain  a  sulphonic  group,  combines  with 
3  mols.  of  magenta  in  presence  of  sufficient  alkali  to  neutralise  the 
hydroxyl  group. 

Ponceau  5R  and  diamine-blue  combine  with  as  many  mols.  of 
magenta  as  they  contain  sulphonic  groups  neutralised  by  an  alkali, 
but  benzo-orange  R  combines  with  2  mols.  magenta,  probably  owing 
to  the  presence  of  a  carboxyl  group.  It  contains  a  hydroxyl  group  in 
a  nucleus  which  does  not  also  contain  a  sulphonic  group,  and  conse¬ 
quently  in  presence  of  excess  of  alkali  it  combines  with  a  third  mol.  of 
magenta.  C.  H.  B. 
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Isomeric  Forms  of  Diazoaminobenzenedi-p-sulphonic 
Acid.  By  Wilhelm  Yaubel  (Zeit.  angew.  Che?n.f  1900,  31,  762 — 763). 
— Whereas  the  diazoamino-compound  prepared  from  sodium  sulph- 
anilate  at  0°  is  sparingly  soluble  in  water  and  crystallises  in  slender, 
yellow  needles,  that  obtained  at  10 — 14°  is  easily  soluble  and  is  only 
precipitated  by  saturating  the  solution  with  common  salt  and  adding 
a  large  quantity  of  glacial  acetic  acid.  The  yellowish-brown  powder 
thus  obtained  is  contaminated  with  sodium  chloride  and  sodium 
acetate,  but  a  determination  of  the  ratio  of  sulphur  to  nitrogen  shows 
it  to  have  the  same  composition  as  the  product  obtained  at  0°.  More 
over,  the  latter  on  heating  at  100°  yields  the  corresponding  amino- 
azo-compound,  yet  the  soluble  modification  remains  unchanged.  It  is 
suggestedthatthe  sparingly  soluble  modification  probably  has  the  formula 
SOgH'Cg^'N.’N’NH’CQ^’BOgH,  and  the  soluble  modification  either 
SO  H-C  H  ’N 

the  formula  goV-cV-lP^11  or  NH(:N-C(JH4-S03H)2. 

W.  A.  D. 

Influence  of  Nitrogenous  Substances  on  the  Heat-coagula- 
lation  of  Proteids.  By  Karl  Spiro  (Zeit.  physiol.  Ckem.,  1900,  30, 
182 — 199). — The  observations  were  made  on  various  proteids,  but 
mostly  on  egg-albumin.  Increase  in  the  concentration  of  the  solution 
lowers  the  coagulating  point  somewhat.  It  is  necessary  to  take  this 
factor  and  also  the  rate  of  heating  into  account.  Choline,  as 
Mauthner  (Med.  Jahrbucher ,  1874,  347)  originally  stated,  lowers  the 
coagulation  point,  and  ultimately  prevents  coagulation ;  and  its 
solutions  will  even  dissolve  fibrin  and  coagulated  albumin.  Other 
basic  substances,  such  as  piperidine,  pyridine,  aniline,  and  xylidine,  act 
similarly.  Beyond  a  certain  point,  pyridine  and  urethane  precipitate 
proteid  in  the  cold.  Formamide  in  small  quantities  raises  the 
coagulating  point ;  increase  in  its  amount  depresses  it ;  finally,  there 
is  precipitation  in  the  cold,  but  on  heating,  the  proteid  remains  in 
solution.  Urea  in  small  amount  raises  the  coagulation  point  con¬ 
siderably,  but  with  greater  concentration  prevents  coagulation 
entirely.  Considerable  importance  is  attached  to  these  experiments 
with  urea,  on  account  of  the  occurrence  of  proteids  in  urine.  The 
action  of  urea  resembles  that  of  alkalis,  and  a  substance  analogous  to 
alkali-albumin  is  believed  to  be  formed.  W.  D.  II. 

Bence-Jones  Albumin.  By  Adolf  Magnus-Levy  (Zeit.  physiol. 
Chem.y  1900,  30,  200 — 240). — A  case  of  Bence  Jones  albumin  occur¬ 
ring  in  the  urine  is  described,  and  the  characters  of  this  remarkable 
proteid  are  examined  in  full.  The  case  was  one  of  bone  disease,  ap¬ 
parently  similar  to  those  in  which  the  condition  has  been  previously 
described.  A  review  of  the  previous  cases  described  leads  to  the  con¬ 
clusion  that  the  same  proteid  occurred  in  all.  The  most  noteworthy 
difference  of  opinion  here  expressed  between  the  present  author  and 
those  who  preceded  him  is  that  the  proteid  is  not  an  albumose,  but  an 
albumin,  on  the  ground  of  elementary  analysis  and  its  reactions. 
Under  certain  conditions,  it  is  completely  coagulated  by  heat ;  here 
Spiro’s  observations  (see  preceding  abstract)  are  duly  taken  into 
account.  On  digestion  with  gastric  juice,  it  yields  the  usual  series  of 
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digestive  products,  with  the  exception  of  hetero-albumose.  By  slow 
concentration  of  a  solution  in  ammonium  sulphate,  the  proteid  was 
obtained  in  a  crystalline  form. 

It  is  believed  to  originate,  not  from  the  small  bony  tumours,  but 
from  the  liver.  The  same  opinion  was  expressed  by  Noel  Paton 
respecting  his  crystalline  globulin.  How  the  bone  disease  affects  the 
metabolism  in  the  liver  so  as  to  lead  to  the  discharge  of  this  proteid 
remains  an  open  question.  W.  D.  H. 

Proteids  of  the  Egg  Yolk.  By  Thomas  Burr  Osborne  and 
George  F.  Campbell  (J.  Amer.  Chem.  Soc.,  1900,  22,  413 — 422). — 
Sodium  chloride  solutions  dissolve  from  egg  yolk  a  large  amount  of 
substance  which  is  precipitated  on  diluting  or  dialysing  the  solution. 
This  globulin  contains  15 — 30  per  cent,  of  lecithin,  and  of  the  frac- 
tions  that  are  obtained  by  fractional  precipitation,  those  which  are  the 
more  soluble  contain  the  more  lecithin ;  these  compounds  might  well 
be  called  lecithin-nucleovitellin .  The  lecithin  is  removed  readily  by 
alcohol,  but  not  by  ether. 

The  insoluble  proteid  free  from  lecithin,  nucleovitellin ,  has  a  con¬ 
stant  composition  when  prepared  from  different  fractions  of  the 
lecithin  compound ;  when  digested  with  pepsin,  it  yields  paranuclein 
of  varying  composition.  If  all  the  phosphorus  in  these  two  substances 
is  assumed  to  be  present  as  H3P04  or  H8P2Og  (or  some  very  simple 
organo-phosphorie  acid),  and  the  amounts  of  hydrogen,  oxygen,  and 
phosphorus  in  this  are  subtracted  from  those  found  in  the  original 
substances,  the  composition  of  the  remainder  is  the  same  whether  the 
substance  under  consideration  is  the  paranuclein  or  the  paranucleo- 
proteid  from  which  it  is  derived.  Probably,  therefore,  both  substances 
are  compounds,  in  different  proportions,  of  the  same  proteid,  vitellin , 
with  some  derivative  of  phosphoric  acid.  The  composition  of  the  two 
substances  named  is  : 


C. 

H. 

O  (diff.). 

N. 

S. 

P. 

Nucleovitellin... 

51*24 

7*16 

23*24 

16*38 

1*04 

0*94 

Vitellin  . 

52-71 

7*46 

22*14 

16*64 

1*05 

— 

0.  F.  B. 


Influence  of  Phosphates  and  other  Inorganic  Compounds 
on  the  Proteolytic  Diastase  of  Malt.  By  Aug.  Fernbach  and 
L.  Hubert  ( Compt .  rend,,  1900,  131,  293 — 295.  Compare  this  vol., 
i,  576). — The  activity  of  the  proteolytic  diastase  of  malt  is  greatly 
increased  by  the  addition  of  acid  just  up  to  the  point  at  which  the 
alkalinity  to  methyl-orange  is  neutralised,  but  if  this  limit  is  exceeded 
in  the  smallest  degree  the  activity  of  the  diastase  is  markedly  reduced. 
Alkali  phosphates  have  a  retarding  effect  due  to  their  alkalinity.  Salts 
of  calcium,  magnesium,  and  aluminium,  which  precipitate  part  of  the 
phosphates,  accelerate  the  action  of  the  diastase,  but  when  added  in 
excess  may  exert  a  distinctly  retarding  action.  The  different  results 
obtained  with  diastases  partially  purified  by  precipitation  with  alcohol, 
&c.,  are  probably  due  to  the  more  or  less  complete  removal  of  some  of 
the  phosphates.  C.  H.  B. 
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Composition  of  Roumanian  Petroleum.  By  Petru  Poni  ( Chem . 
Centr .,  1900,  ii,  452  ;  from  Anal.  Acad.  romaney  23). — The  composition 
of  petroleum  from  Colibasi  has  been  determined  by  fractionally  distil¬ 
ling  from  0 — 100°.  The  petroleum  does  not  contain  acetylene  or 
ethylene  hydrocarbons,  but  in  the  fraction  boiling  below  10°  small 
quantities  of  ethane,  propane,  butane,  n-pentane,  and  tertf.pentane  were 
found.  From  the  portion  boiling  at  26 — 36°,  isopentane  was  isolated  ; 
this,  when  oxidised  by  fuming  nitric  acid,  forms  carbon  dioxide,  acetic 
acid,  and  two  solid  substances  which  have  not  yet  been  examined.  The 
fraction  distilling  at  50 — 52°  has  a  maximum  sp.  gr.  0*6963  at 
0°/0°,  and,  therefore,  probably  contains  cyc/opentane  and  tert. hexane. 
Several  isomeric  hexanes  also  appeared  to  be  present  in  the  fraction 
boiling  at  58 — 70°.  The  portion  boiling  at  64 — 66°  to  74 — 76°  con¬ 
tained  small  quantities  of  benzene  which  passed  over  with  the  hexane 
and  methylcycfopentane  vapours.  Methylcycfopentane  boils  at  70 — 72°, 
and,  on  oxidation  by  fuming  nitric  acid,  not  only  yields  carbon 
dioxide  and  acetic  acid,  but  also  oxalic,  succinic,  and  glutaric  acids. 
The  fraction  boiling  at  80 — 82°  has  a  sp.  gr.  0*7664  at  0°/0°,  and  con¬ 
tained  cyclohexane,  whilst  that  at  90 — 100°  consisted  largely  of  heptane 
mixed  with  toluene.  The  fraction  obtained  at  90 — 92°  showed  a 
minimum  sp.  gr.  These  fractions  probably  also  contained  methylcycfo- 
hexane  which  boils  at  102°,  for  after  removing  toluene  and  rectifying 
eight  times,  the  sp.  gr.  was  still' 0*7345 — 0*7515.  E.  W.  W. 

Decomposition  of  Viscous  Substances  (Lubricating  Oils)  by 
Distillation  under  Pressure.  By  Gustav  Kraemer  and  Ajdolf 
Spilker  ( Ber .,  1900,  33,  2265 — 2270), — When  phenylxylylethane,  boil¬ 
ing  at  270 — 310°,  obtained  from  crude  xylene  by  treatment  with  sul¬ 
phuric  acid,  is  distilled  under  a  pressure  of  10  atmospheres,  methylanthr- 
acene,  anthracene,  toluene,  and  ^-cumene  are  produced,  together  with 
a  gas  consisting  chiefly  of  hydrogen  and  methane.  Dicumyldimethyl- 
methane  behaves  similarly  when  distilled  under  pressure,  yielding 
dimethylanthracene,  te trame thy  1  benzene,  xylene,  and  toluene. 

When  resin  oil,  90  per  cent,  of  which  boils  at  330 — 355°  and  has 
the  composition  C18H28,  is  distilled  under  a  pressure  of  25  atmospheres, 
phenanthrene,  methylphenanthrene,  cymene,  methylcymene,  and  hydro¬ 
carbons  richer  in  hydrogen  are  obtained,  together  with  methane,  hydro¬ 
gen,  and  small  quantities  of  olefines. 

If  4  bakunin  ’  (lubricating  oil  prepared  from  Baku  naphtha),  boiling 
at  360 — 420°,  is  distilled  under  25  atmospheres  pressure,  the  products 
consist  of  naphthalene,  paraffins,  a  considerable  quantity  of  olefines, 
and  a  gas  composed  of  methane  and  unsaturated  hydrocarbons. 

The  authors  conclude  that  the  lubricating  oils  are  not  composed  of 
polymeric  olefines,  but  consist  of  cyclic  compounds  formed  by  the  con¬ 
densation  of  two  or  more  molecules  of  hydrocarbons  of  the  olefine  or 
acetylene  series.  E.  G. 
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Products  of  the  Explosion  of  Acetylene  and  of  Mixtures  of 
Acetylene  and  Nitrogen,  By  William  G-.  Mixter  ( Amer .  J.  Sci., 
1900,  [iv],  10,  299 — 309.  Compare  this  vol.,  i,  197). — The  amounts 
of  acetylene  and  hydrogen  cyanide  left  after  exploding  mixtures  of 
acetylene  and  nitrogen  have  been  determined  under  a  large  variety  of 
conditions.  As  a  rule  these  amounts  tend  to  increase  as  the  proportion 
of  nitrogen  in  the  mixture  increases,  but  the  results  are  not  regular ; 
ammonia  was  detected  in  some  cases,  but  not  cyanogen.  No  hydrogen 
cyanide  was  formed  when  the  gas  was  exploded  in  an  iron  U-tube 
cooled  with  water,  but  mixtures  of  acetylene  and  ammonia  gave  hydro¬ 
gen  cyanide  when  the  gas  was  merely  fired  in  an  open  jar  at  a  com¬ 
paratively  low  temperature.  The  relationship  between  the  initial 
pressure  and  the  amount  of  acetylene  found  after  explosion  has  not 
been  fully  determined,  but  the  quantity  of  acetylene  increases  up  to 
4  per  cent,  at  3  atmospheres  pressure,  and  diminishes  again  at  5  atmo¬ 
spheres  ;  the  rapid  cooling  on  exploding  the  gas  in  an  iron  U-tube 
causes  no  increase  in  the  amount  of  acetylene,  thus  confirming  the 
view  that  the  acetylene  found  after  the  explosion  is  not  an  undecom¬ 
posed  residue,  but  is  produced  by  a  partial  recombination  of  carbon 
and  hydrogen.  T.  M.  L. 

History  of  the  Isonitro-compounds.  By  Arthur  Hantzsch 
( Ber.y  1900,  33,  2542 — 2543). — A  controversial  paper  and  claim  for 
priority.  W.  A.  D. 

Compounds  of  Ethylene  and  Allyl  Alcohol  with  Mercuric 
Salts.  By  Karl  A.  Hofmann  and  Julius  Sand  (Ber.,  1900,  33, 
2692 — 2700). — The  authors  have  confirmed  experimentally  all  the 
facts  dealt  with  in  their  former  papers  (this  vol.,  i,  384  and  386) 
which  have  been  called  into  question  by  Biilmann  (this  vol.,  i,  431). 
Ethyl  ether  mercury  bromide,  which  Biilmann  failed  to  obtain,  dis¬ 
solves  in  6595  parts  of  absolute  alcohol  at  24°.  Whereas  ethanol 
mercury  salts  in  alkaline  solution  yield  no  precipitate  with  potassium 
iodide,  and  a  white  precipitate,  soluble  in  hot  alkalis,  with  potassium 
sulphide,  the  ethyl  ether  mercury  salts  give  rise  in  the  first  case  to  a 
white  precipitate  which  changes  to  the  iodide  (C2H3IHg)n  on  heating, 
and  in  the  second,  to  a  white  precipitate  insoluble  in  hot  alkalis. 
Moreover,  the  halogen-free,  alkaline  solution  of  an  ether  salt,  unlike 
that  of  an  ethanol  salt,  gives  an  insoluble  carbonate  when  saturated 
with  carbon  dioxide.  Biilmann’s  supposed  ethanol  mercuric  sulphate 
is  shown  to  have  the  composition  C6H10O12S2Hg4.  Details  are  given 
for  preparing  the  allene  compounds  of  which  Biilmann  doubted  the 
existence ;  since  allenemercury  nitrate,  C3H3*HgN03,  is  much  more 
stable  towards  acids  and  oxidising  agents  (potassium  permanganate 
and  iodine)  than  allyl  oxide  mercuric  nitrate,  it  appears  probable  that  it 
is  a  mesitylene  derivative,  (03H3,HgN03)3,  formed  by  polymerisation. 

Under  special  conditions  allyl  alcohol  interacts  with  mercuric  salts 
in  alkaline  solution  to  yield  propylene  glycol  mercuric  salts  of  the  type 
C3H^02’HgX,  which  differ  strikingly  from  the  allene  and  allyl  oxide  salts 
previously  described.  Propylene  glycol  mercuric  bromide ,  C3H^02*HgBr, 
melts  at  84 — 86°,  decomposes  at  110°,  is  easily  soluble  in  alcohol  and 
acetone,  and  is  rapidly  decomposed  by  hydrochloric  acid ;  the  alkaline 
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solution  gives  no  precipitate  with  potassium  iodide  or  cyanide  or  with 
hydrogen  sulphide.  Propenolmercuric  bromide,  on  the  other  hand, 
melts  at  251°,  is  insoluble  in  organic  solvents,  and  is  not  attacked  by 
dilute  hydrochloric  acid ;  with  potassium  iodide  or  cyanide  or  with 
hydrogen  sulphide,  the  alkaline  solution  yields  a  white,  insoluble  iodide, 
cyanide,  or  sulphide.  The  glycol  iodide ,  C3H702*HgI,  melts  at  about 
80°,  and  closely  resembles  the  bromide  ;  it  is  decomposed  by  acetic  acid 
with  separation  of  mercuric  iodide.  Propenolmercuric  iodide  melts  at 
271°,  and  is  not  changed  by  20  per  cent,  hydrochloric  acid  at  the 
ordinary  temperature.  W.  A.  D. 

Some  New  Derivatives  belonging  to  the  Sugar  Group. 
By  William  Alberda  van  Ekenstein  and  Cornelis  A.  Lobry  de 
Bruyn  (Ree.  Trav.  Chim.,  1900,  19,  178 — 182). — Tribenzylidene-d- 
sorbitol ,  obtained  by  the  condensation  of  sorbitol  with  benzaldehyde  in 
presence  of  hydrochloric  acid,  melts  at  185°  and  has  a  rotatory  power 
[a]D  +30°  in  0'4  per  cent,  chloroform  solution.  <£-Mannitol  condenses 
with  o-,  m-,  and  yj-nitrobenzaldehyde  to  form  crystalline  compounds 
which  melt  at  214°,  247°,  and  162°  respectively  and  have  rotatory 
powers  [a]D  -59°,  -30°,  and  —16°  in  0*4  per  cent,  chloroform  solu¬ 
tion,  d  Sorbitol  reacts  with  jo-nitrobenzaldehyde  to  form  a  compound 
which  melts  at  150°  and  has  a  rotatory  power  [a]D  -58°.  Experi¬ 
ments  with  dulcitol  yielded  negative  results.  ^-Gulonic  acid  yields  a 
monobenzaldehyde  derivative  which  forms  crystalline  sodium  and 
potassium  salts,  melts  at  174°,  and  has  a  rotatory  power  [a]D  -  67°  in 
1  per  cent,  methyl  alcoholic  solution.  Mdosaccharic  acid  reacts  with  2 
mols.  of  benzaldehyde  to  form  a  compound  which  melts  at  211°  and  has 
a  rotatory  power  [a]D  —  27°  in  0*4  per  cent,  methyl  alcoholic  solution  ; 
the  sodium  and  potassium  salts  are  syrupy.  In  the  compounds  formed 
by  the  condensation  of  d-  and  Z-iditol  with  formaldehyde,  three  mols. 
of  the  latter  are  concerned,  and  not  two  as  formerly  stated.  i-Tri- 
hydroxyglutaric  acid  (xylotrihydroxyglutaric  acid)  reacts  with  1 
mol.  of  formaldehyde  to  form  a  well  crystallised  compound  which 
melts  at  242°  and  is  inactive.  /-Gulonic  acid  reacts  with  two  mols.  of 
formaldehyde  to  form  a  compound  which  melts  at  177°  and  has  a 
rotatory  power  [  a ]D  -  88°  in  1  per  cent,  alcoholic  solution.  £-Idonic 
acid  yields  a  similar  compound  which  melts  at  226°  and  has  a  rotatory 
power  [a]D  -54°  in  0*4  per  cent,  methyl  alcoholic  solution.  £-Gulose 
forms  a  crystalline,  yellowish  phenylbenzylhydrazone  which  melts  at 
124°  and  has  a  rotatory  power  [a]D  —  24°  in  0*5  per  cent,  methyl 
alcoholic  solution.  N.  L. 

Dimethyl  Sulphate  as  an  Alkylating  Agent.  By  Fritz 
Ullmann  and  P.  Wenner  (Ber.,  1900,  33,  2476—2477). — Dimethyl 
sulphate  can  replace  methyl  iodide  in  all  cases,  and  in  general  acts 
more  rapidly  and  better;  as  it  boils  at  188°,  open  vessels  may  be  used 
and  the  necessity  for  sealed  tubes  obviated.  Aniline  (2  mols.)  with  di¬ 
methyl  sulphate  (1  mol.)  forms  methylaniline  and  aniline  methyl 
sulphate ;  ra-nitraniline  is  converted  into  m-nitrodimethylaniline. 
Phenols  can  be  methylated  in  a  manner  similar  to  the  Schotten- 
Baumann  method  of  benzoylation.  The  sodium  salts  of  aromatic 
sulphonic  acids  are  converted  into  methyl  salts.  Quinolines  are  con- 
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verted  into  quinolinium  compounds,  “  aminonaphthacridines,”  phenyl- 
acridines,  diaminoacridines,  &c.,  into  acridinium  compounds,  and 
aminophenazines  into  phenazonium  compounds.  Only  the  ring  nitro¬ 
gen  is  methylated  in  the  latter  cases ;  the  amino-groups  are  not 
attacked,  probably  because  the  insoluble  methyl-sulphate  is  precipitated 
before  there  has  been  time  for  a  further  action  of  the  dimethyl  sul¬ 
phate  to  take  place.  C.  F.  B. 

Decomposition  of  Alkyl  Nitrates  and  Nitroglycerol  by 
Alkalis,  and  the  Relative  Stability  of  Explosives.  By 
Marcellin  P.  E.  Berthelot  (Compt.  rend .,  1900,  131,  519 — 521). 
— When  potassium  hydroxide  acts  on  nitroglycerol  even  in  dilute 
solution,  some  potassium  nitrite  is  formed,  and  hence  it  would 
seem  that  either  some  glyceraldehyde  is  produced  during  the  reaction, 
which  would  then  be  analogous  to  the  action  of  the  alkali  on  ethyl 
nitrate,  or  the  formation  of  aldehyde,  and  partial  reduction  of  the 
nitric  acid  take  place  during  the  first  action  of  the  latter  on  the 
glycerol.  In  the  latter  case,  the  product,  instead  of  being  pure  nitro¬ 
glycerol,  will  be  a  nitroso-nitro-compound,  and  the  presence  of  the 
nitrous  acid  derivative  may  exert  an  important  influence  on  the 
stability  of  the  compound.  The  presence  of  the  nitroso-compound 
would  not  be  detected  by  the  ordinary  method  of  analysis.  C.  H.  B. 

Reaction  of  Nitrous  Esters  with  Alcohols  and  Ketones 
in  Presence  of  Excess  of  Hydrogen  Chloride  [in  Alcoholic 
Solutions].  By  J.  Kissel  ( J '.  Russ.  Phys.  Chem.  Soc.,  1900,  32, 
390 — 419). — By  the  action  of  hydrogen  chloride  and  ethyl  alcohol  on 
zsoamyl  nitrite,  an  ether  of  the  composition  C15H30O3  is  obtained  (J. 
Russ.  Phys.  Chem .  Soc.,  1896,  28,  882),  and  on  heating  with  hydriodic 
acid  in  sealed  tubes,  this  yields  isoamyl  iodide  and  a  small  proportion 
of  ethyl  iodide ;  the  presence  of  the  latter  shows  that  the  ethyl 
alcohol  takes  part  in  the  formation  of  the  ether. 

When  isoamyl  nitrite,  isoamyl  alcohol,  and  hydrogen  chloride  react 
together,  a  colourless,  oily  compound ,  C10H22O2,  is  obtained,  which  is 
volatile  in  a  current  of  steam,  boils  at  170  —  173°,  and  is  probably  the 
isoamyl  ether  of  ethylene  glycol ;  it  could  not  be  obtained  quite  free 
from  chlorine.  On  oxidation  with  alkaline  permanganate,  it  yields  (1) 
a- ethoxy -y-amyloxyi&ovaleric  acid ,  C5H11*0,CMe2#CH(0Et)*G02H,  a  faint 
yellow,  viscous  liquid,  slightly  soluble  in  water,  but  readily  so  in  aqueous 
ammonia  or  caustic  alkalis,  of  which  the  silver  and  calcium  salts  were 
prepared ;  (2)  oxalic  acid,  and  (3)  another  acid,  not  yet  identified,  the 
silver  salt  of  which  forms  pale  yellow,  granular  crystals,  and  contains 
38'41  per  cent,  of  metal.  If  the  oxidation  is  carried  further,  the  last- 
named  acid  is  found  among  the  products,  together  with  isovaleric  acid 
and  an  ether-like  substance  boiling  at  123 — 125°  under  40  mm. 
pressure. 

In  the  reaction  yielding  the  ether,  C35H30O3,  various  nitrogenous 
compounds  are  formed  which  are  soluble  in  sodium  hydroxide  solution, 
and  on  adding  a  solution  of  a  copper  or  mercury  salt  to  the  alkaline 
liquid  a  precipitate  is  at  first  formed,  but  afterwards  dissolves ;  the 
action  of  hydrogen  sulphide  precipitates  the  metal,  and  yields  a 
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compound,,  C10H19O3N,  to  which  is  ascribed  the  constitution 

o— ch-c2h4-o-ch2 

]  >C  II  ,  I  ;  it  is  a  thick,  brown  syrup,  which  has  a  faint 
0H2-N-0-C2H4-CHMe 

narcotic  smell,  is  almost  insoluble  in  water,  and  is  not  acted  on  by 
acids  or  alkalis,  whilst  with  concentrated  hydriodic  acid  it  yields  a 
basic  compound. 

The  action  of  alcoholic  hydrochloric  acid  on  laobutyl  nitrite  in 
presence  of  alcohol  gives  rise  to  four  compounds :  (1)  a  liquid  boiling 
at  175 — 178°  under  18  mm.  pressure,  and  having  the  constitution 
C4H9-0-CMe2-CH(0Et)-0H;  (2)  a  liquid  boiling  at  180—188°  under 
18  mm.  pressure,  and  having  the  constitution 

0<^2>C(0-C4H9)-CH(0-C4H9)-0H  j 

(3)  oxalic  acid,  and  (4)  a  brown,  syrupy  acid  yielding  a  calcium  salt, 
which,  on  analysis,  gives  results  agreeing  with  those  required  for  the 
formula  (C4H9*0*CMe2*C02)2Ca.  Oxidation  of  compound  (1)  by  means 
of  an  alkaline  solution  of  potassium  permanganate  gives  an  acidy  the 
silver  salt  of  which  has  the  composition  C10H19O4Ag  or  C10H19O5Ag. 

The  action  of  alcoholic  hydrogen  chloride  on  a  mixture  of  acetone 
and  tsoamyl  nitrite  in  molecular  proportion  yields  (1)  iso amyloxy- 
acetone ,  C0Me*CH2*0*C5Hn,  which  is  a  colourless  liquid  with  a 
pleasant  smell,  and  boils  at  140 — 142°  under  25  mm.  pressure.  With 
phenylhydrazine,  it  gives  the  compound  N2HPh(CMeICH#NH*NHPh)2, 
which  separates  from  alcohol  in  pale  yellow  plates,  darkens  in  the 
air,  and  melts  at  147°;  on  adding  a  little  of  this  substance  to  con¬ 
centrated  sulphuric  acid,  a  dirty-green  coloration  is  formed,  changing 
to  yellow;  (2)  s-dnsoamyloxyacetone,  C0(CH2*005Hn)2 ;  (3)  a  hard, 
brown,  hygroscopic  resin ,  having  a  faint  narcotic  smell  and  the  probable 

.  .  •  n  tt  rk  xr^OHo-CO-OHIN^ 

constitution  0r 

C5Hn-0*N(0H)-CH2-C0*CH:N-N:CHAc. 

It  gives  a  mercury  salt,  CnH1904N3,HgCl2,2HgCl,  and  with  nitrous 
acid  yields  the  compound , 

no*c5h10-o-n(ch2-co-ch:n-n:ch-co-ch2-no)2(i). 

The  products  of  the  interaction  of  methyl  propyl  ketone,  isoamyl 
nitrite,  and  hydrochloric  acid  in  alcoholic  solution  are  (1)  the  com - 
pound ,  0H'CH2*C0,[CH2]2*CH‘N*0*05H11,  boiling  at  165 — 170°  under 
15  mm.  pressure ;  (2)  a  compound ,  G15H25ON3,  which  boils  at  204 — 214°, 
under  25  mm.  pressure,  and  gives  with  mercuric  chloride  a  white, 
amorphous  precipitate  of  the  composition  C15H25ON3,HgCl2,HgCl ;  (3) 
an  amorphous,  brown,  hygroscopic  compound ,  G20H33O9N5,  which  has 
a  slightly  narcotic  odour,  and  forms  a  mercury  derivative, 
C20H33O9N5,HgCl2,2HgCl.  T.  H.  P. 

Preparation  of  Lecithin.  By  Peter  Bergell  (Ber.y  1900,  33, 
2584 — 2586). — Lecithin  is  best  prepared  by  extracting  egg  yolk  with 
96  per  cent,  alcohol  and  precipitating  with  cadmium  chloride  at  0°  ; 
the  precipitate  is  then  extracted  with  ether,  and  decomposed  by  boil¬ 
ing  with  alcohol  and  ammonium  carbonate.  The  lecithin  separates 
from  the  alcoholic  solution  at  -  10°,  and  may  be  purified  by  being 


622 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


dissolved  in  chloroform  and  precipitated  with  acetone.  A  further 
quantity  may  be  obtained  from  the  alcoholic  mother  liquor.  The  yield 
is  about  4  per  cent,  of  the  yolk.  The  sample  obtained  yielded  palmitic, 
stearic,  and  oleic  acids,  and  an  attempt  to  prepare  a  sample  by  frac¬ 
tional  precipitation  which  would  only  yield  one  acid  proved  unsuccess¬ 
ful.  The  platinichloride  when  quite  dry  is  insoluble  in  ether,  but 
dissolves  readily  after  having  been  moistened  with  water. 

Lecithin,  contrary  to  the  statement  of  Diaconoff  ( Annalen ,  1868, 
148,  77),  can  be  powdered  and  preserved  in  an  exhausted  vessel. 

A.  H. 

Constituents  of  Cascarilla  Oil  and  Undecenoic  Acid.  By 
Hermann  Thoms  ( Chem .  Centr.,  1900.  ii,  574 — 575  ,*  from  Verh.  Vers . 
Deutsch.  Naturf.  Aerzte,  1899,  ii,  648 — 652). — In  cascarilla  oil,  G-. 
Fendler  has  found  2T0  per  cent,  of  free  acid,  0*30  of  eugenol, 
10  of  a  terpene,  C10H16,  boiling  at  155 — 157°,  8*8  of  Mimonene,  13*2 
of  jtf-cymene,  10  5  of  a  sesquiterpene,  C15H24,  boiling  at  255 — 257°, 
33  of  a  sesquiterpene  boiling  at  260 — 265°,  11  of  an  alcohol,  C15H23*OH, 
boiling  at  280 — 290°,  10  of  compounds  of  higher  boiling  point  containing 
oxygen,  and  1*1  of  resin.  The  terpene ,  which  boils  at  155 — 157°,  forms 
oily  additive  compounds  with  1HC1  and  2Br,  and  is  not  identical  with 
pinene  ;  the  nitrosochloride ,  C10H16ONC1,  melts  at  91 — 92°,  and  the 
nitrolpiperidide,  NO*C10H16*C6NH10,  at  112°.  In  addition  to  palmitic 
and  stearic  acids,  the  oil  contains  cascarillic  acid ,  C1]LH20O2,  which  dis¬ 
tils  as  an  oil ;  it  boils  at  268 — 270°,  solidifies  at  about  -18°,  has 
a  sp.  gr.  0*9324  at  20°,  and  is  scarcely  attacked  by  potassium  perman¬ 
ganate.  The  amide ,  C10H19,CO*NH2,  melts  at  78°.  By  the  action  of 
fuming  nitric  acid  on  cascarillic  acid,  a  small  quantity  of  an  unsatur¬ 
ated  acid,  CuH1804,  is  formed  \  it  crystallises  in  lustrous  leaflets  and 
melts  at  111°. 

Undecenoic  acid,  CH2!CH-[CH9]8*C02H,  is  oxidised  by  fuming  nitric 
acid  at  60°,  forming  sebacic  acid,  C02H-[CH2]8-C02H,  whilst  by  the 
action  of  potassium  permanganate  at  the  ordinary  temperature  it 
yields  a  small  quantity  of  Ki-dihydroxyundecenoic  acid, 

OH-  CH2-CH(OH)  •  [CH2]8-  co2h, 

and  at  0°  it  forms  a  hydroxyketonic  acid,  OH-OH^CO-fCH^g-COgH. 
The  last-named  acid  reduces  Fehling’s  solution  and  ammoniacal  silver 
solutions  and  also  forms  a  semicarbazone  which  melts  at  145°  ;  by  oxi¬ 
dation,  or  by  hydrolysing  the  hydroxy  nitrile  obtained  by  means  of 
hydrogen  cyanide,  sebacic  acid  is  formed.  E.  W.  W. 

Camphoric  Acid.  IX.  Structure  and  Configuration  of 
cis-trans-Campholytic  Acid.  By  William  A.  Noyes  and  Edward 
F.  Phillips  (Amer.  Chem.  J .,  1900,  24,  285 — 291). — Aminodihydro- 
campholytic  acid  (Abstr.,  1895,  i,  187,  295,  552)  in  aqueous  solution 
has  [a]D  +53*7°;  7*6  parts  dissolve  in  100  parts  of  water  at  20°. 
The  hydroxydihydrocampholytic  acid  obtained  by  its  decomposition 
with  nitrous  acid  has  a  solubility  of  2*05  parts  in  100  parts  of  water 
at  20°,  and  [a]D  +  71*85°  ;  the  cfs-Jraws-campholytic  acid  formed  simul¬ 
taneously  has  a  sp.  gr.  10166  at  13*2°,  1*0145  at  18°,  and  1*0107 
at  27*5°,  [a]D  being  -60*4°,  59*6°,  and  58*0°  at  the  same  tem¬ 
peratures.  fi'Bromodihydrocampholyiic  acid ,  C8H14Br*C02H,  obtained 
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from  c?Vtfraw$-campholytic  acid  and  hydrogen  bromide,  has  [a]D  +  90*5° 
in  10  per  cent,  benzene  solution,  and  is  apparently  identical  with 
the  acid  formed  from  hydroxydihydrocampholytic  acid  and  hydrogen 
bromide  ([a]D  +  93*5°). 

The  bearing  of  these  facts  on  the  question  of  the  configuration  of 
campholytic  acid  is  dealt  with  at  some  length.  W.  A.  D. 


Condensations  with  Ethyl  Acetoacetate  and  their  Reversal. 
By  Wilhelm  Dieckmann  ( Ber .,  1900,  33,  2670 — 2684). — Although 
ethyl  acetoacetate  is  only  slightly  changed  by  boiling  with  alcoholic 
sodium  ethoxide  (1  mol.)  for  2  hours,  ethyl  ethylacetoacetate  methvl- 
acetoacetate,  and  benzylacetoacetate  are,  under  similar  conditions, 
completely  resolved  into  acetic  acid  and  the  corresponding  alkyl- 
acetic  ester,  CH2R*C02Et  (R  =  Me,  Et,  CH2Ph)  j  using  a  smaller  pro¬ 
portion  of  sodium  ethoxide  (about  15 — 20  per  cent,  of  that  calculated), 
the  hydrolysis  is  only  very  partial  after  2  hours,  although  under  the 
same  conditions  with  dialkylacetoacetic  esters  (CR2Ac*C02Et,  R2  = 
Me2,  Et2,  Et,  CH2Ph)  it  is  complete,  acetic  acid  and  a  dialkylacetic 
ester  being  obtained.  These  facts  are  explained  by  assuming  that 
the  ease  of  decomposition  of  /3-ketonic  esters  depends  on  their 
“  acidity,”  being  greatest  when  this  is  least.  Thus,  the  “  strongly 

CH2-C(A 

acid  ”  /2-ketopentamethylenecarboxylic  ester,  ^>CH*C02Et, 

is  much  more  stable  towards  sodium  ethoxide  than  the  closely  related 
“  feebly  acid  ”  open-chain  compound,  CH3*C0*CHEt*C02Et,  whilst  the 
“  neutral  ”  ethyl  a-methyl-^-ketopentamethylenecarboxylate, 

_ go 

CH^-  CH2'>CMe’  ^ C02Et, 

is  as  easily  resolved  as  the  “  neutral  ”  dialkylacetoacetic  esters, 
CH3-C0-CREt-C02Et. 

The  ethyl  acetoacetate  condensations  in  presence  of  sodium  ethoxide 
are  thus  reversible,  in  two  phases  : — 

I.  0Na-CMe(0Et)2  +  CH3-C02Et  ^  0Na-CMe(0Et)-CH2*C02Et  + 

EtOH. 


II.  0hTa*CMe(0Et)UH2*C02Et  ^  ONa*CMeICH>C02Et  +  EtOH. 

The  more  “  acid  ”  in  nature  the  final  /3-ketonic  ester  is,  the  more 
stable  is  its  sodium  derivative  towards  alcohol,  and  hence  the  less  ten¬ 
dency  is  there  to  reversal  \  thus  the  formation  of  ethyl  acetoacetate 
from  ethyl  acetate  in  presence  of  sodium  ethoxide  is  much  more  rapid 
and  complete  than  that  of  ethyl  dimethylacetoacetate  from  ethyl 
acetate  and  ethyl  dimethylacetate,  because  in  the  latter  case  the  deri¬ 
vative,  ONa*CMe(OEt)'0Me2*CO2Et,  initially  formed,  is  very  sus¬ 
ceptible  to  decomposition  by  alcohol.  The  ease  of  formation,  on  the 
other  hand,  of,  for  example,  strongly  acid  diphenylacetoacetic  esters 
from  phenylacetoacetic  esters  (Volhard,  Abstr.,  1897,  i,  422),  and  of 
strongly  acid,  cyclic,  ^3-ketonic-carboxylic  esters  from  adipic  and 
pimelic  esters  (Abstr.,  1894,  i,  173)  is  due  to  the  slight  tendency  to 
reversal  that  exists  in  these  cases. 

By  the  foregoing  views,  the  fact  that  the  decomposition  of 
ethyl  dialkylacetoaeetates  by  alcoholic  sodium  ethoxide  is  prevented 
by  the  presence,  in  excess  compared  with  the  sodium  ethoxide 
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employed,  of  ethyl  acetoacetate  or  of  an  ethyl  monoalkylacetate,  is 
capable  of  ready  explanation,  whilst  the  need  of  care  to  avoid  an 
excess  of  sodium  ethoxide  in  the  Conrad-Limpach  method  is  empha¬ 
sised.  The  easy  decomposition  of  dialkylacetoacetic  esters  by  alco¬ 
holic  sodium  ethoxide  furnishes,  moreover,  a  means  of  obtaining 
dialkylacetic  acids  which  is  preferable  in  many  cases  to  using 
alkali,  because,  with  the  latter,  ketonic  hydrolysis  always  occurs. 

When  ethyl  diethylacetoacetate  (2  mols.)  is  heated  in  absolute 
ethereal  solution  for  6  hours  with  sodium  ethoxide  (1  mol.)  con¬ 
taining  only  traces  of  alcohol,  ethyl  diethylacetate  is  formed  along 
with  ethyl  y-acety  l- ^-diethylacetoacetate ,  CH2Ac*C0*CEt2*C02Et,  which 
boils  at  255 — 260°,  and  yields  a  crystalline  copper  salt  melting  at 
85° ;  it  is  probable  that  condensation  here  occurs  between  the  com¬ 
pound  ONa,CMe(OEt)2,  formed  by  the  initial  decomposition,  and 
unchanged  ethyl  diethylacetoacetate  (compare  Conrad  and  Gast, 
Abstr.,  1898,  i,  512). 

The  following  compounds  are  new  :  Ethyl  fi-phenyl-a-ethylpropionate , 
CH2Ph*CH2Et*C02Et,  obtained  by  boiling  ethyl  ethylbenzylaceto- 
acetate  with  alcohol  containing  a  small  quantity  of  sodium,  boils 
at  251 — 253°  (uncorr.).  Ethyl  \-methyl-2-ketohexamethylenecarhoxylate , 
obtained  from  ethyl  2-ketohexamethylenecarboxylate  and  methyl 
iodide  by  the  Conrad-Limpach  method,  boils  at  110 — 111°  under 
12  mm.  pressure,  and,  with  boiling  alcoholic  sodium  ethoxide  yields 
ethyl  a-methylpimelate,  which  boils  at  140°  under  the  same  pressure. 

W.  A.  D. 

New  Product  of  the  Destructive  Distillation  of  Tartaric  Acid. 
By  L.  J.  Simon  ( Compt .  rend.,  1900,  131,  586 — 588). — The  destructive 
distillation  of  tartaric  acid  in  presence  of  potassium  hydrogen  sulphate 
yields  about  O' 1  per  cent,  of  an  acid,  C7H803,  which  is  isomeric,  but  not 
identical  with  the  pyrotritaric  acid  (dimethylfurfurancar  boxy  lie  acid)  of 
Wislicenus  and  Stadnicki  {Bull.  jSoc .  Chim.y  1868, 10,  489).  It  softens 
at  about  158°,  melts  at  164°,  and  resolidifies  at  156°,  sublimes  readily 
in  white  needles  or  lamella,  and  crystallises  from  alcohol  in  prisms, 
and  from  water  in  needles  which,  after  drying  at  100°,  melt  at  164°. 
It  is  neutral  to  helianthin,  but  acid  to  phenolphthalein  and  to  litmus  ; 
its  potassium  salt,  C7H703K,2H20,  is  alkaline  to  all  indicators  except 
blue,  C4B.  The  acid  and  its  potassium  salt  combine  readily  with 
bromine  and  reduce  potassium  permanganate  and  silver  nitrate  in  the 
cold,  but  do  not  reduce  Eehling’s  solution.  C.  H.  B. 

isoPyrotritaric  Acid;  a  New  Pyrogenic  Product  from  Tartaric 
Acid.  By  L.  J.  Simon  {Compt.  rend .,  1900,  131,  618 — 620.  Compare 
this  vol.,  i,  198). — iso  Pyrotritaric  acid ,  C7H803,  obtained  as  a  bye- 
product  in  the  dry  distillation  of  tartaric  acid,  is  isomeric  with  the 
pyrotritaric  acid  described  by  Wislicenus  and  Stadnicki.  It  develops  a 
violet  coloration  with  ferric  salts  closely  resembling  that  obtained 
from  salicylic  acid ;  this  colour  is  changed  to  orange-red  by  alkalis  ;  it 
is  not  affected  by  heat,  but  is  removed  by  concentrated  acids  and 
reappears  on  dilution. 

The  ferric  salt,  Fe(C7H703)3,2II20,  produced  by  digesting  precipi¬ 
tated  ferric  hydroxide  with  a  saturated  aqueous  solution  of  the  acid,  forms 
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deep  red  crystals  giving  a  red  solution.  Like  ferric  salicylate,  it  may 
be  employed  as  an  indicator  in  acidimetry.  The  colour  of  the  solution 
is  not  altered  by  the  addition  of  «^pyrotritaric  acid,  whereas  salicylic 
acid  turns  it  violet ;  the  ferric  isopyrotritarate  may  therefore  be  used 
in  estimating  salicylic  acid  ;  it  also  serves  as  a  reagent  for  ferric  salts, 
giving  a  colour  reaction  in  dilutions  of  1/100,000.  The  potassium 
salt  of  isopyrotritaric  acid  gives  the  same  colour  reaction  as  the  acid ; 
the  oxidation  product  and  the  additive  compound  with  bromine  ob¬ 
tained  from  the  latter  are,  however,  devoid  of  this  property. 

Pyrotartaric  acid,  the  acids  of  the  furfuran  series,  and  pyruvic  acid 
do  not  give  colorations  with  ferric  salts,  but  the  diethyl  pyrotartrate 
obtained  from  the  residues  of  the  distillation  of  tartaric  acid  and  the 
last  fractions  obtained  by  distilling  pyruvic  acid  under  ordinary  pres¬ 
sure  both  exhibit  this  colour  reaction,  and  contain  «sopyrotritaric  acid. 

There  is  some  reason  for  supposing  that  the  new  acid  is  a  hydroxy- 
dihydrobenzoic  acid.  G.  T.  M. 


Pinolic  Acid.  By  Ferdinand  Tiemann  [and  Max  Kerschbaum] 
(Ber.y  1900,  33,  2661 — 2670). — A  method  is  given  for  the  preparation 
of  ^-pinonic  acid  in  quantity. 

.CMe.-CHMe 


i  -Pinolic  acid , 


co2h-ch2 


2 


CIL-CH-OH’ 


is  formed  when 


i-pinonic  acid  is  heated  with  alcoholic  potash  for  6 — 7  hours  at 
185 — 200°;  it  crystallises  in  felted  needles  melting  at  99 — 100°,  boils 
at  195 — 205°  under  20  mm.  pressure,  is  equally  sparingly  soluble  in 
hot  or  cold  water,  dissolves  readily  in  alcohol,  ethyl  acetate,  or  ether. 
On  oxidation  with  potassium  permanganate,  it  affords  ^-pinonic  acid. 

1  -Pinolic  acid ,  prepared  from  d-pinonic  acid,  crystallises  in  well- 
formed  needles  melting  at  114 — 115°.  In  33  per  cent,  alcoholic 
solution  it  has  a  rotation  -  7°  in  a  100  mm.  tube. 

.CMe2-CMe 

i -Pinocampholenic  acid ,  C02H*CH2*CH<v^£[ _ jjjq  >  is  obtained 

#  2 

when  crude  pinolic  acid  which  has  not  been  subjected  to  treatment 
with  a  current  of  steam  is  distilled  under  reduced  pressure;  the  distillate 
also  contains  pinodihydrocampholenolactone.  It  is  a  transparent,  oily 
liquid  having  a  faint  odour,  boils  at  140 — 141°  under  13  mm.  pressure, 
has  a  sp.  gr.  0*9925  at  17°,  and  n D  1*46702,  its  molecular  refraction 
being  46*97,  and  the  calculated  number  47*34.  It  yields  pinodihydro¬ 
campholenolactone  when  treated  with  hydriodic  acid,  and  when  oxidised 
with  permanganate  yields  the  same  products  as  a-campholenie  acid. 
Active  pinocampholenic  acid,  from  d-pinonic  acid,  boils  at  136 — 138° 
under  10  mm.,  and  at  248 — 252°  under  atmospheric  pressure.  It  has 
a  sp.  gr.  0*9897  at  20°,  nD  1*47096,  and  molecular  refraction  47*45. 

Pinodihydrocampholenolactone ,  obtained  both  from  pinolic  acid  and 
pinocampholenic  acid,  is  a  colourless  oil  with  an  odour  exactly  resem¬ 
bling  that  of  dehydrocampholenolactone.  It  boils  at  128 — 130°  under 
12  mm.,  and  at  254 — 257°  under  atmospheric  pressure,  has  a  sp.  gr. 
1*014  at  18°,  n D  1*4640,  and  the  molecular  refraction  45*72,  the  calcu¬ 
lated  number  being  45*79.  When  hydrolysed,  it  yields  a  hydroxy-acid 
which  does  not  crystallise,  but  on  distillation  yields  crystalline  pinolic 
acid, 
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The  foregoing  facts  are  in  accordance  with  Tiemann’s  formula  for 
pinonic  acid,  but  are  scarcely  explicable  by  means  of  Baeyer’ s  formula. 
The  production  of  pinic  acid,  which  certainly  has  the  constitution 
assigned  to  it  by  Baeyer  (Abstr.,  1896,  i,  247),  is  attributed  to  pro¬ 
found  internal  change.  A.  L. 

Condensation  of  Acetaldehyde  with  Propaldehyde.  By 
F.  X.  Schmalzhofer  {Monatsh.,  1900,  21,  671 — 692.  Compare  Lieben 
and  Zeisel,  Abstr.,  1886,  783).— The  aldol,  OH-CHMe-CHMe-CHO, 
obtained  when  a  mixture  of  acetaldehyde  and  propaldehyde  is  heated 
in  a  sealed  vessel  with  potassium  hydrogen  carbonate  solution,  forms  a 
colourless  liquid  distilling  at  92°  under  20  mm.  pressure ;  it  is  ap¬ 
preciably  soluble  in  water  and  readily  in  alcohol  or  ether ;  when  kept 
for  some  time,  it  polymerises  to  (C5H10O2)2,  and  on  continued  boiling 
in  a  reflux  apparatus  it  loses  the  elements  of  water  and  yields 
tiglic  aldehyde.  The  aldol  yields  an  acetyl  derivative, 

OAc-CHMe-CHMe-CHO, 

which  distils  at  105 — 110°  under  reduced  pressure,  and  on  reduction 
yields  1  :  2~dimethylpropan~l  :  3  diol,  OH*  CH2*  CHMe*CHMe*OH,  which 
distils  at  200°  under  atmospheric  pressure  or  at  112 — 115°  under 
20  mm.  pressure  ;  its  diacetyl  derivative,  OAc*CH2*CHMe*CHMe*OAc, 
distils  at  107 — 108°  under  18  mm.  pressure.  When  heated  with 
dilute  sulphuric  acid,  the  glycol  is  converted  into  methylethylacet- 
aldehyde  and  the  anhydride  (C5H10O)2,  distilling  at  180 — 185°  under 
atmospheric  pressure.  On  oxidation  with  1  per  cent,  permanganate, 
the  glycol  yields  /2-hydroxy-a~methylbutyric  acid  (compare  Biicker, 
Ber.,  1877,  10,  1754),  and  the  aldol  when  oxidised  in  a  similar  manner 
yields  methyl  ethyl  ketone.  Attempts  to  obtain  the  oxime  of  the 
aldol  gave  the  oxime  of  tiglic  aldehyde  as  an  oil  distilling  at  150 — 154° 
under  20  mm.  pressure.  J.  J,  S. 

Boiling  Points  of  Mixtures  of  Chloral  and  Water.  By 

Joseph  C.  Christensen  (J.  Physical  Chem .,  1900,  4,  585 — 597). — 
Tables  and  curves  are  given  for  the  boiling  points  of  mixtures  of 
chloral  and  water,  several  sets  of  experiments  being  recorded.  The 
boiling  point  of  the  chloral  falls  rapidly  on  addition  of  water,  attaining 
a  minimum  for  about  4  per  cent,  of  water,  it  then  rises  at  first  very 
rapidly,  but  slowly  after  about  20  per  cent,  of  water  has  been  reached. 
The  readings  are,  however,  only  given  for  the  Beckmann  thermometer, 
the  actual  temperatures  not  being  recorded,  whilst  no  determinations 
appear  to  have  been  made  in  the  neighbourhood  of  the  minimum. 

L.  M.  J. 

Nomenclature  of  the  Peroxides :  Aldehydic  Peroxides.  By 
Adolf  von  Baeyer  and  Victor  Villiger  ( Ber.}  1900,  33,  2479—2487). 
— The  authors  suggest  that  hydrogen  peroxide,  its  acyl  derivatives,  and 
their  peroxides  should  be  called  “  hydroperoxide,”  “  peraeids,”  and 
“  peroxides  ”  respectively.  Accordingly,  the  compound  Ph*CO*02H 
is  “  benzoicperacid,”  and  its  anhydride  “  benzoicperoxide.”  The  term 
“  persulphuric  acid ”  is  retained  for  the  substance  (HS04)2  and  Caro’s 
acid,  HS03*OgH,  is  called  monosulphoperacid,  The  paper  contains  a 
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list  of  the  peroxides  with  their  designations  according  to  the  proposed 
nomenclature. 

Dichloral  peroxide  hydrate ,  02[CH(0H),CC13]2,  obtained  by  treating 
chloral  either  with  an  ethereal  solution  of  hydrogen  peroxide  or  with 
Caro’s  reagent,  crystallises  from  benzene  or  chloroform  in  hexagonal 
leaflets  or  plates  and  melts  at  122°;  it  is  freely  soluble  in  ether,  form¬ 
ing  a  compound  containing  1  mol.  of  the  solvent,  which  crystallises  in 
long  prisms.  The  dry  substance,  when  mixed  with  potassium  iodide, 
evolves  oxygen,  a  small  amount  of  iodine  being  simultaneously 
liberated  ;  it  is  decomposed  by  a  solution  of  sodium  hydrogen  carbonate 
into  chloral  and  hydrogen  peroxide. 

The  pungent  explosive  substances  produced  either  by  treating  diethyl 
or  dipropyl  ketone  with  Caro’s  reagent,  or  by  decomposing  diacetone 
diperoxide  with  concentrated  sulphuric  acid,  are  not  simple  ketone 
peroxides  as  previously  stated  (this  vol.,  i,  206,  328) ;  they  are  ‘  per- 
acids  ’  produced  by  oxidation  either  from  the  ketones  or  from  the 
acetic  acid  employed  as  solvent. 

Acetaldehyde  becomes  peroxidised  when  treated  with  a  sulphuric 
acid  solution  of  hydrogen  peroxide,  and  yields  an  oily  product  which 
subsequently  solidifies ;  the  oil  is  probably  a  diacetaldehyde  peroxide 
hydrate  and  the  solid  a  diacetaldehyde  peroxide ;  this  point  has  not, 
however,  been  definitely  settled,  owing  to  the  explosive  nature  of  the 
compounds. 

Dibenzaldehydediperoxide ,  C14H1204,  produced  by  adding  benzalde- 
hyde  to  a  dilute  alcoholic  solution  of  hydrogen  peroxide  and  sulphuric 
acid,  crystallises  in  prisms  or  needles  and  decomposes  at  202°;  it  dis¬ 
solves  in  the  ordinary  organic  solvents  but  is  insoluble  in  water.  This 

substance  is  the  inner  anhydride,  CHPh<^Q#Q^>CHPh,  of  the  com¬ 
pound,  02(CHPh*0H)2,  obtained  by  Nef  by  the  action  of  hydrogen 
peroxide  alone  on  benzaldehyde  (Abstr.,  1898,  i,  109).  Hexamethylene- 
triperoxidediamine  (hexahydroxymethylenediamine,  Legler,  Abstr., 
1886,  327)  is  conveniently  prepared  by  adding  40  per  cent,  aldehyde  to 
a  solution  of  ammonium  sulphate  in  commercial  hydrogen  peroxide  at 
55° ;  this  substance  results  from  the  action  of  ammonia  on  diform¬ 
aldehyde  peroxide  hydrate,  OH*CH2‘  OOCH2*  OH,  the  constitutional 
formula,  N^CH^O'O'CH^fN,  indicating  its  mode  of  formation. 

G.  T.  M. 

Semi- Aldehyde  of  Malonic  Acid.  By  Alfred  Wohl  and  W. 
Emmerich  ( Ber .,  1900,  33,  2760 — 2764). — When  digested  with  very 
dilute  alkali  hydroxide  solution,  /3-chloropropaldehydediethylacetal 
gives  rise  to  /3-hydroxypropaldehydediethylacetal,  which,  on  oxida¬ 
tion  with  potassium  permanganate,  yields  /2- diethoxy  propionic  acid. 
When  the  concentrated  aqueous  solution  of  the  potassium  salt  of  this 
acid  is  gently  warmed  with  excess  of  sulphuric  acid,  the  two  ethoxy- 
groups  are  replaced  by  an  oxygen  atom,  the  resulting  compound  being 
the  semi-aldehyde  of  malonic  acid  (aldehydopropionic  acid),  which  was 
not  obtained  in  sufficient  quantity  to  allow  of  its  boiling  point  being 
determined. 

/ %-Hydroxypropaldehydediethylacetal ,  OH*CH2*  OH2*  CH(OEt)2,  is  a 
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colourless  oil  boiling  at  98°  under  20  mm.,  and  at  118°  under  36  mm. 
pressure. 

Methyl  /3-diethoxyp'opionate ,  CHfOEtJg'CHg'COgMe,  is  a  colourless 
oil  which  boils  undecomposed  at  193°  and  dissolves  slightly  in  water. 

T.  H.  P. 

Fermentation  of  Pentoses.  By  Ernst  L.  Salkowski  ( Zeit .  phy¬ 
siol .  Chem.,  1990,  30,  478 — 494). — On  subjecting  xylose  and  arabinose 
to  putrefactive  decomposition,  the  main  products  are  volatile  fatty 
acids.  In  the  case  of  arabinose,  alcohol  is  formed  as  well ;  in  the 
case  of  xylose,  this  does  not  occur.  W.  D.  H. 

Nature  of  Inactive  Sorbose.  By  J.  H.  Adriani  ( Rec .  Trav . 
Chim .,  1900,  19,  183 — 185). — cZ-Sorbose  has  a  rotatory  power  [a]D 
+  41*8°  in  a  saturated  85  per  cent,  alcoholic  solution,  and  lOc.c.  of  the 
solution  contains  0*1713  gram  of  the  compound.  A  saturated  solution 
of  ^-sorbose  in  85  per  cent,  alcohol  contains  0*1223  gram  of  substance 
per  10  c.c.  When  two  mixtures  of  0'4  gram  of  ^-sorbose  with  0*5 
gram  and  0*8  gram  respectively  of  c?-sorbose  are  separately  treated 
with  30  c.c.  of  85  per  cent,  alcohol,  the  two  saturated  solutions 
obtained  have  practically  identical  rotatory  powers  and  concentra¬ 
tions.  From  these  results,  it  is  concluded  that  a-sorbose  is  a  racemic 
compound  and  does  not  consist  of  inactive  mixed  crystals.  N.  L. 

Solubility  of  Lime  in  Saccharine  Solutions.  By  Julius 
Weisberg  {Bull.  Soc.  Chim.,  1900,  [iii],  23,  740 — 745.  Compare 
Abstr.,  1899,  ii,  748). — The  solubility  in  sugar  solutions  of  different 
strengths  of  lime  in  the  three  forms  of  calcium  oxide,  calcium  hydr¬ 
oxide,  and  milk  of  lime  was  determined  at  15 — 16°,  and  the  results 
are  given  in  tabular  form.  The  solubilities  are  in  each  case  sensibly 
greater  than  has  been  found  by  previous  observers.  Of  the  three 
forms  of  lime,  calcium  oxide  is  the  most,  and  milk  of  lime  the  least, 
soluble;  solutions  of  the  former  contain  about  28  parts  of  calcium 
oxide  per  100  parts  of  sugar,  but  it  is  possible  to  obtain  somewhat 
more  concentrated,  although  unstable,  solutions.  All  the  solutions 
become  gelatinous,  or  deposit  lime,  on  heating,  and  again  become  clear 
on  cooling.  The  results  of  some  preliminary  experiments  on  the 
solubility  of  lime  in  sugar  solutions  at  80°  and  90°  are  also  recorded 
and  compared  with  Lamy’s  figures.  N.  L. 

Trehalose.  By  Iwan  Schukoff  {Zeit.  Ver.  deut .  Zuckerind .,  1900, 
818 — 823). — When  crystallised  from  water,  trehalose  (  +  H20)  begins 
to  soften  at  94°  and  melts  completely  at  96*5—97*5°.  It  forms  com 
pounds  with  lime,  2C12H22On,3CaO,  and  strontia ,  2C12H22011,3Sr0 
Oxidation  with  nitric  acid  of  sp.  gr.  1*15  yields  saccharic  acid.  Bau¬ 
mann's  method  of  benzoylation  yields  a  mixture  of  tri-  and  tetra- 
benzoyltrehalose ,  whilst  by  PanormoiFs  modification  of  this  method, 
hepta-  and  octo-benzoyltrehalose  are  obtained ;  all  these  compounds  are 
readily  hydrolysed  by  normal  alcoholic  potash.  T.  H.  P. 

Oxycelluloses  of  Cotton,  Flax,  Hemp,  and  Rhea.  By  Leo 
Vignon  (Compt.  rend.,  1900,  131,  558 — 560). — Purified  cotton,  fiax, 
hemp,  and  rhea-fibre,  when  treated  with  potassium  chlorate  and  hydro- 
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chloric  acid,  yield  almost  the  same  proportion  (70  per  cent.)  of  oxy- 
cellulose,  and  the  four  oxycelluloses  thus  obtained  are  practically 
identical  in  reducing  power  and  acidic  properties  with  respect  to 
colouring  matters  such  as  safranine  and  methylene-blue,  and  seem 
to  yield  the  same  osazone.  The  comparatively  small  differences  ob¬ 
served  may  be  attributed  to  different  degrees  of  condensation  of  the 
(O6Hi0O6)n  molecule,  but  in  other  respects  the  four  celluloses  seem  to 
be  identical.  C.  H.  B. 

Acetyl  Derivatives  of  Cellulose  and  Oxycellulose.  By  L^o 
Vignon  and  F.  Gerin  ( Compt .  rend.,  1900,  131,  588 — 590). — The 
action  of  acetic  anhydride  in  presence  of  zinc  chloride  on  purified 
cotton,  and  on  the  oxycellulose  prepared  from  it,  yields  a  tetracetyl 
derivative  which  seems  to  be  mixed  with  some  triacetyl  derivative.  A 
large  quantity  of  tarry  products  is,  however,  formed  at  the  same  time, 
and  hence  the  evidence  as  to  the  existence  of  four  hydroxyl  groups 
in  cellulose  and  oxycellulose  is  not  conclusive.  C.  H.  B. 

Reduction  of  Nitrocelluloses.  By  Lrio  Vignon  (Compt.  rend., 
1900,  131,  530 — 532). — When  nitrocelluloses  and  nitro-oxycelluloses 
are  reduced  by  ferrous  chloride,  the  nitro-group  is  eliminated,  but 
the  aldehyde  group  is  not  affected.  The  nitrocelluloses  yield  oxy¬ 
cellulose,  and  this  affords  further  proof  that  they  are  really  nitro- 
oxycelluloses  (this  vol.,  i,  589).  On  the  other  hand,  when  nitrocelluloses 
and  nitro-oxycelluloses  are  reduced  with  ammonium  sulphide,  the 
aldehyde  group  is  reduced  as  well  as  the  nitro-group.  The  difference 
between  the  two  reductions  is  probably  due  to  the  fact  that  the  first 
takes  place  in  presence  of  an  acid  and  the  second  in  presence  of  an 
alkali.  C.  H.  B. 

Action  of  Silver  Oxide  on  Bromoamines  with  Tertiary 
Amino-Groups.  By  Nic.  M.  Kijner  (J.  Russ.  Phys.  Chem.  Soc 
1900,  32,  381 — 385). — The  action  of  silver  oxide  on  aa£-trimethylheptyl- 
dibromoamine  (di-isoamyldibromoamine),  CHMe2*[CH2]4*CMe2*NBr2, 
yields  acetic  acid  and  an  unsaturated  hydrocarbon  probably  having 
the  formula  CHMe2*[CH2]3*CH!CMe2.  Under  similar  conditions,  the 
dibromo-derivative  of  the  amine  obtained  by  reducing  nitrohexa- 
naphthene  (see  Markownikoff,  Abstr.,  1899,  i,  22)  yields  an  un¬ 
saturated  hydrocarbon  and  a  bromo-com pound  boiling  at  160 — 170°. 

T.  H.  P. 

Action  of  Zinc  Alkyls  on  Nitrous  Esters  and  Nitroparaffins. 
By  Iwan  I.  Bewad  (J.  Russ.  Phys.  Chem.  Soc.,  1900,  32,  420 — 454  ; 
455 — 542). — The  action  of  zinc  alkyls  on  alkyl  nitrites  and  nitro- 
parafiins  has  been  investigated,  the  conditions  of  working  being  as 
follows  :  The  zinc  alkyl  (rather  more  than  2  mols.)  was  placed  in  a 
flask  filled  with  carbon  dioxide,  ether  added,  and  to  the  cool  solution 
an  ethereal  solution  of  the  nitrite  or  nitro-compound  (1  mol.)  was 
added  gradually  and  with  continuous  shaking.  After  being  left  for 
some  time,  in  some  cases  several  months,  during  the  first  portion  of 
which  the  liquid  was  kept  cool,  water  was  added  and  the  decom¬ 
position  products  studied.  For  the  alkyl  nitrites,  these  products  are  : 
Zinc  hydroxide ;  the  paraffin  corresponding  with  the  radicle  of  the 
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zinc  alkyl ;  two  alcohols  corresponding  with  the  two  radicles  of  the 
zinc  alkyl  and  of  the  nitrite  ;  and  a  /?-d  substituted  hydroxylamine 
containing  as  substituent  groups  the  two  alkyl  radicles  of  the  zinc 
alkyl. 

The  action  of  zinc  ethyl  on  tsopropyl  nitrite  yields  ethane,  ethyl  and 
isopropyl  alcohols,  together  with  /3-diethylhydroxylamine,  NEt2*OH, 
which  is  a  colourless  liquid  with  a  characteristic  smell  and  a  caustic 
taste,  and  boils  at  132 — 132*5°  under  757  mm.  and  at  40'5 — 41° 
under  10  mm.  pressure;  it  is  slightly  soluble  in  water,  but  mixes  in 
all  proportions  with  the  organic  solvents,  and  has  the  sp.  gr.  0'8853  at 
0°/0°  and  0*867  at  20°/0°;  it  has  the  normal  molecular  weight  in  very 
dilute  benzene  solution,  and  on  cooling  it  solidifies  to  a  crystalline 
mass  which  melts  at  -  3°.  The  hydrochlw'ide ,  C4HnON,HCl,  melts  at 
72 — 73°,  whilst  the  hydrobromide  forms  hygroscopic  crystals  melting 
at  55 — 56*5°,  and  the  hydriodide  crystallises  in  dendritic  growths  of 
prisms  melting  at  165 — 167°;  the  oxalate  melts  at  134 — 138°.  On 
reduction,  the  base  yields  diethylamine,  whilst  it  is  oxidised  and  turned 
brown  in  the  air ;  it  reduces  solutions  of  the  heavy  metals  in  the  cold 
and  itself  suffers  oxidation,  yielding,  when  copper  sulphate  is  employed, 
acetaldehyde,  ammonia,  ethylamine,  and  diethylamine. 

The  action  of  water  on  the  product  of  the  interaction  of  zinc  ethyl 
and  isoamyl  nitrite  yields  compounds  analogous  to  the  above  reaction, 
and,  in  addition  ethyl  isoamyl  ether  and  /3-ethyl hydroxylamine  (1). 

fi-Dipropylhydroxylamine ,  NPra2*  OH,  obtained  from  zinc  propyl  and 
propyl  nitrite,  forms  colourless  plates  melting  at  28*5 — 29*5°,  and 
boiling  at  157 — 159°  under  748  mm.  and  at  69 — 70°  under  17 — 20  mm. 
pressure ;  it  has  a  characteristic  odour  and  a  caustic  taste,  and  is  only 
slightly  soluble  in  water,  but  dissolves  in  all  proportions  in  the 
organic  solvents.  On  reduction,  it  yields  dipropylamine,  whilst 
oxidation  by  means  of  copper  sulphate  gives  propaldehyde,  ammonia, 
propylamine,  and  dipropylamine.  The  hydrochloride  forms  a  light,  non- 
hygroscopic,  crystalline  powder  melting  at  87 — 88°,  the  hydrobromide 
a  crystalline  powder  melting  at  74 — 75°,  and  the  hydriodide  hygro¬ 
scopic,  colourless  needles  or  plates. 

In  the  case  of  the  nitro-paraffins,  the  products  obtained  by  the 
action  of  zinc  alkyls  are :  zinc  hydroxide  ;  the  paraffin  and  the  alcohol 
corresponding  with  the  radicle  of  the  zinc  compound  ;  a  nitroparaffin 
formed  from  the  one  used  in  the  reaction  by  the  substitution  of  the 
alkyl  of  the  zinc  compound  for  a  hydrogen  atom  ;  a  disubstituced 
/3-hydroxylamine  containing  two  different  radicles,  one  being  that  of 
the  zinc  alkyl  and  the  other  a  primary,  secondary,  or  tertiary  radicle 
containing  as  many  carbon  atoms  in  the  molecule  as  are  present  in  the 
nitroparaffin  and  the  radicle  of  the  zinc  compound  together. 

Nitroethane  and  zinc  ethyl  give  rise  to  sec.nitrobutane,  a  neutral 
compound  which  boils  at  180 — 181°,  and  has  the  sp.  grc  1T741  at  0°/0°, 
ethyl  alcohol  and  /3-ethylsQC.butylhydroxylamine ,  CHMeEt’NEt'OH, 
which  is  a  colourless,  viscous  liquid  with  a  characteristic  odour  and  a 
caustic  taste ;  it  boils  at  155 — 158°  under  756  mm.  and  at  57 — 58° 
under  8  mm.  pressure,  and  has  the  sp.  gr.  0*892  at  0°/0°  and  0*8757 
at  20°/0°;  it  is  only  slightly  soluble  in  water,  but  dissolves  in  all 
proportions  in  the  organic  solvents.  On  reduction,  it  yields  ethylsec.- 
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butylamine,  and  on  oxidation  with  ferric  chloride  or  copper  sulphate 
in  the  cold  it  gives  acetaldehyde,  ammonia,  methyl  ethyl  ketone  and 
ethylsec.butylamine.  The  hydrochloride  is  hygroscopic  and  melts  at 
56 — 57°  ;  the  oxalate  crystallises  in  nodular  aggregates  melting  at 
114 — 114*5°,  and  the  acid  oxalate  melts  at  93 — 95°. 

(3-Ethylsec.amylhydroxylamine,  CHEt^NEt’OH,  obtained  together 
with  a-nitropropane,  &c.,  from  zinc  ethyl  and  nitropropane,  is  a  viscous 
liquid  with  a  characteristic  smell  and  a  caustic  taste,  and  dissolves  in 
all  proportions  in  the  organic  solvents,  but  only  to  a  slight  extent  in 
water;  it  boils  at  167 — 170°  under  756  mm.,  and  at  65 — 67°  under 
8  mm.  pressure,  and  has  the  sp.  gr.  0*8903  at  0°/0°  and  0*8744  at 
20°/0°  ;  on  cooling,  it  solidifies  to  a  crystalline  mass  melting  at  -  8°. 
On  reduction,  it  yields  e thy \sec. butylamine,  whilst  oxidation  with  ferric 
chloride  converts  it  into  acetaldehyde,  ammonia,  diethyl  ketone,  sec.- 
amylamine  and  ethylsee.amylamine.  The  hydrochloride  of  the  base  forms 
hygroscopic  crystals,  and  the  hydriodide  a  pale  yellow,  crystalline 
powder;  the  oxalate  melts  at  118 — 119°. 

1 3-Ethyltert.amylhydroxylamine ,  CMe2Et*NEt,OH,  prepared  from 
zinc  ethyl  and  nitroisopropane,  is  a  thick,  colourless  liquid  which  boils 
at  156 — 160°  under  760  mm.  and  at  58*5 — 60'5°under  12  mm.  pressure 
and  does  not  solidify  when  cooled  to  —80°;  its  sp.  gr.  at  0°/0°  is 
0*8912.  On  reduction,  it  yields  ethyl£er£.amylamine,  which  is  also 
formed  on  oxidation  together  with  tertf.amylamine  and  /3/3- nitroso- 
methylbutane.  The  hydrochloride  of  the  base  melts  at  83°. 

(3-Ethyhec.heptylhydroxylamine ,  CHMe^CH^CHEPNEt’OH,  ob¬ 
tained  by  the  action  of  zinc  ethyl  on  the  nitropentane, 

CHMe2-CH2-CH2N02, 

is  a  viscous  liquid  which  boils  at  91*5 — 93*5°  under  12 — 13  mm.  pres¬ 
sure,  and  has  the  sp.  gr.  0*8797  at  0°/0°  and  0*8641  at  20°/0°.  On 
reduction  or  oxidation,  it  gives  ethyhec.heptylaminet 

CHMe2-CH2-CHEt-NHEt, 

which  boils  at  155 — 158°,  and  forms  a  hydrochloride  melting  at  92 — 97° 
and  a  pale  yellow  benzenesulphonamide.  Other  products  of  the  oxida¬ 
tion  are  acetaldehyde,  ethyl  isobutyl  ketone,  and  traces  of  isovaleric 
acid.  The  hydrochloride ,  which  is  very  hygroscopic  and  melts  at 
66 — 74°,  and  the  hydrobromide  of  the  hydroxy lamine  were  prepared. 

fi-Ethylpropylhydroxylamine ,  NEtPia,OH,  prepared  from  zinc  ethyl 
and  nitromethane,  is  a  viscous  liquid  similar  to,  but  with  a  less  caustic 
taste  than,  its  higher  homologues  ;  it  boils  at  143 — 147°  under  765 
mm.  and  at  57 — 58°  under  10 — 11  mm.  pressure,  and  has  a  sp.  gr, 
0*8778  at  0°/0°.  Its  hydrochloride  melts  at  55 — 58°.  The  usual  pro¬ 
ducts  were  obtained  on  oxidation  and  on  reduction. 

jd-Propyl&ec.amylhydroxylamine ,  CUMePra*NPra*OH,  prepared  from 
zinc  propyl  and  nitroethane,  boils  at  about  183°  under  the  ordinary 
pressure,  and  at  90*5 — 92°  under  16  mm.,  and  has  the  sp.  gr,  0*8807 
at  0°/0°  and  0*8654  at  20°/0°.  Its  hydrochloride  is  very  hygroscopic 
and  melts  at  63 — 65°.  The  normal  oxidation  products  were  obtained. 

fi-Fropylsec.hexylhydroxylamine,  C H E t Pra* N Pra •  OH,  obtained  by 
the  action  of  zinc  propyl  on  nitropropane,  boils  at  about  185°  under  the 
ordinary  pressure  and  at  95 — 97°  under  14  mm.,  and  has  the  sp.  gr. 
0*8815  at  0°/0°  and  0*8637  at  20°/0°.  The  products  ot‘  oxidation, 
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redaction  and  of  the  action  of  sodium  on  it  were  studied.  The 
hydrochloride  melts  at  52 — 54°,  and  the  hydrobromide  at  44 — 45°. 

p-Propyltert.hexylhydroxylamine ,  CMe2Pr*lSrPr’OH,  prepared  from 
zinc  propyl  and  nitroisopropane,  is  lighter  than  water  and  boils  at 
74 — 77°  under  7 — 8  mm.  pressure.  The  hydrochloride  melts  at 
77—81°. 

j3-tert .Heptylhydroxylamine,  CEt3*NH*OH,  obtained  by  the  action 
of  zinc  ethyl  on  chloropicrin,  separates  from  the  solution  of  its  hydro¬ 
chloride  as  a  colourless,  microcrystalline  powder,  melting  at  6 8 ‘5 — 69*5° 
and  boiling  under  the  ordinary  pressure  at  about  185°  ;  it  has  a  charac¬ 
teristic  smell  and  dissolves  slightly  in  water,  and  in  all  proportions  in 
benzene  or  ether ;  the  hydrochloride  forms  prismatic  crystals  melting 
at  146 — 146*5°.  On  reduction,  it  yields  tertf.heptylamine  [yy-amino- 
ethylpentane]. 

The  action  of  zinc  ethyl  on  nitrobenzene  gives  rise  to  aniline. 
With  the  zinc  alkyls,  therefore,  tertiary  nitro-compounds  give  products 
different  from  those  obtained  with  primary  or  secondary  nitro- 
paraffins  ;  in  the  former  case,  either  a  /2-monoalkylhydroxylamine  or 
an  amine  is  formed,  whilst  in  the  latter  /3-dialkylhydroxylamines  are 
always  obtained.  T.  H.  P. 

New  Derivative  of  Glycine.  By  Luigi  Balbiano  and  D.  Tras- 
ciatti  ( Ber .,  1900,  33,  2323 — 2326). — When  a  mixture  of  glycine  and 
glycerol  is  heated  in  a  sealed  tube  at  150 — 170°  for  24 — 30  hours, 
ammonia  and  a  yellow,  amorphous  compound,  C22H34O13N10,  are 
formed  ;  the  latter  carbonises  at  250°  and,  when  hydrolysed  with 
hydrochloric  acid,  yields  glycine  and  glycollic  acid.  It.  H.  P. 

Behaviour  of  Acylthionearbamic  Esters  with  Alkyl  Iodides 
and  Amines ;  Benzoyliminothiocarbonic  Esters,  Acyclic  Benz- 
oylpseudocarbamides  and  Benzoylcarbamides.  By  Henry 
L.  Wheeler  and  Treat  B.  Johnson  (Amer.  Chem.  «/.,  1900,  24, 
189 — 221). — Methyl  acetylthioncarbamate ,  NHAc’CS’OMe,  obtained  by 
treating  acetyl  chloride  with  lead  or  potassium  thiocyanate  and  boiling 
the  product  with  methyl  alcohol,  or  more  easily  by  the  action  of  acetic 
anhydride  on  methyl  thioncarbamate,  crystallises  from  light  petroleum, 
melts  at  79 — 80°,  and  is  readily  soluble  in  water,  alcohol,  benzene,  or 
chloroform  ;  when  boiled  with  freshly  precipitated  mercuric  oxide,  the 
sulphur  is  eliminated.  If  this  compound  is  left  for  three  weeks  in 
contact  with  methyl  iodide  at  40 — 45°,  it  is  converted  into  methyl 
acetylthiolcarbamate,  NHAc*CO*SMe,  which  crystallises  from  benzene 
in  fine  needles,  melts  at  145-5 — 146°,  and  is  easily  soluble  in  hot  water 
or  alcohol ;  the  sulphur  is  not  removed  by  the  action  of  mercuric 
oxide.  Ethyl  acetylthioncarbamate ,  NHAc’CS’OEt,  crystallises  from 
water  in  prisms,  melts  at  100 — 101°,  and  dissolves  readily  in  alcohol 
or  benzene  and  sparingly  in  water;  it  cannot  be  converted  into  the 
isomeric  thiol  compound,  but  when  heated  at  80 — 90°,  yields  ethyl 
thiolcarbamate.  Methyl  and  ethyl  benzoylthioncarbamates  may  be 
prepared  by  treating  the  product  of  the  action  of  benzoyl  chloride  on  po¬ 
tassium  thiocyanate  with  alcohol.  When  methyl  benzoylthioncarbamate 
is  heated  with  methyl  iodide  at  80 — 90°  for  6  hours  in  a  sealed  tube,  it 
yields  methyl  benzoylthiolcarbamate ,  NHBz'CO’SMe,  which  crystallises 
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in  long  prisms,  melts  at  152 — 153°,  and  is  not  affected  by  mercuric 
oxide  ;  if,  however,  the  mixture  is  heated  at  100 — 110°,  decomposition 
occurs,  and  a  nitrogenous  compound  free  from  sulphur  is  produced, 
melting  at  215°,  and  crystallising  from  alcohol  in  small  needles.  Ethyl 
benzoylthioncarbamate  shows  little,  if  any,  tendency  to  undergo  a 
molecular  rearrangement  with  ethyl  iodide,  but  if  heated  with  it, 
benzamide  is  produced.  Benzoylcarbaminothiogly  collie  acid , 

NHBz-C0-S*CH2-C02H, 

obtained  by  the  action  of  chloroacetic  acid  on  methyl  benzoylthion¬ 
carbamate,  crystallises  in  colourless  needles,  melts  at  169 — 170°,  and 
is  not  changed  when  heated  with  mercuric  oxide ;  if  treated  with  am¬ 
monia,  it  yields  benzoylcarbamide  melting  at  214 — 215°.  Methyl 
dibenzoylthioncarbamate ,  NBz^CS’OMe,  formed  by  the  action  of 
benzoic  anhydride  on  the  sodium  salt  of  methyl  benzoylthioncarbamate, 
crystallises  from  light  petroleum  in  colourless  plates,  melts  at  81 — 82°, 
and  reacts  with  phenylhydrazine  to  form  hydrogen  sulphide  and 
benzoylphenylhydrazine.  By  the  action  of  methylene  iodide  on 
ethyl  thioncarbamate,  methylene  thiolcarbamate ,  OH2(S*CO*NH2)2,  is 
produced,  melting  at  168 — 170°.  Ethylene  thiolcarbamate  (Wheeler 
and  Barnes,  Abstr.,  1899,  i,  798)  melts  at  231 — 232°.  Trimethylene 
thiolcarbamate ,  CH2(CH2*S*CO*NH2)2,  from  trimethylene  bromide  and 
ethyl  thioncarbamate,  crystallises  from  hot  water  in  plates,  melts  at 
177 — 179°,  and  dissolves  readily  in  alcohol  but  only  sparingly  in  benzene. 
If  fsobutylene  bromide  is  allowed  to  react  with  ethyl  thioncarbamate, 
cyanuric  acid  and  ethyl  thiolcarbamate  are  obtained. 

When  ethyl  benzoylthioncarbamate  is  dissolved  in  alcoholic 
ammonia,  hydrogen  sulphide  and  benzoyl-i/'-ethylcarbamide  are 
produced  ;  the  last-mentioned  substance  is  converted  by  dilute  hydro¬ 
chloric  acid  into  benzoylcarbamide,  and  it  furnishes  an  aurichloride 
which  melts  at  140°.  Methyl  benzoylthioncarbamate  unites  with 
diethylamine  to  form  an  uncrystallisable  compound , 

NHBz-CS-OMe,NHEt2, 

which  dissolves  readily  in  alcohol  or  benzene,  and  is  precipitated  as 
an  oil  by  light  petroleum.  Ethyl  benzoylthioncarbamate  combines 
similarly  with  dnsobutylamine,  and  if  the  product  is  heated,  hydrogen 
sulphide,  mercaptan,  and  alcohol  are  produced,  together  with  a  thick 
oil ;  when  this  oil  is  treated  with  hydrochloric  acid,  it  yields  ethyl 
chloride  and  benzoyldimobutylthioca/rbamide ,  NHBz*CS*N(C4H9)2, 
which  crystallises  from  alcohol  in  prisms  and  melts  at  130 — 132°  ;  if, 
however,  the  oil  is  distilled  under  25  mm.  pressure,  a  fraction  is 
obtained  boiling  at  288 — 311°  under  the  ordinary  pressure,  which  when 
rendered  alkaline  and  extracted  with  ether,  furnishes  diimbutylbenz- 
amide  crystallising  in  prisms  and  melting  at  65°.  Methyl  benzoyl¬ 
thioncarbamate  and  dmoamylamine  unite  to  form  a  substance , 
NHBz'CS*OMe,NH(C5Hn)2,  which  melts  at  55 — 60°,  is  extremely 
soluble  in  benzene  or  alcohol,  and  is  decomposed  by  heat  with  pro¬ 
duction  of  hydrogen  sulphide,  mercaptan,  and  benzamide.  Ethyl 
benzoylthioncarbamate  reacts  with  benzylamine  to  form  hydrogen  sul¬ 
phide,  mercaptan,  and  benzoylbenzylcarbamide ,  NHBz’CO’NH/CHgPb, 
melting  at  89°;  it  behaves  similarly  with  aniline,  benzoylphenyl- 
carbamide  being  produced.  When  a  mixture  of  ethyl  benzoylthion- 
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carbamate  and  jtf-toluidine  in  molecular  proportion  is  heated  on  the 
water- bath,  hydrogen  sulphide  is  evolved,  and  an  oil  obtained  which 
consists  chiefly  of  benzoyl-\>-tolylethyl-\\f-carbamide , 

NBz:C(OEt)-NH-CcH4Me, 

and  when  exposed  to  the  air  yields  benzoyl-^-tolylcarbamide , 
NHBz’CO’NH’Cg^Me,  melting  at  80 — 81°.  If  ethyl  acetylthion- 
carbamate  is  warmed  with  jo-toluidine,  the  products  are  hydrogen 
sulphide,  ^>*acetyltoluidine,  and  an  oil  which  was  not  examined. 
When  ethyl  benzoylthioncarbamate  is  heated  with  2 : 4-dimethyl- 
aniline,  it  furnishes  hydrogen  sulphide,  mercaptan,  and  afi-benzoyl-m- 
xylylcarbamide,  NHBz*CO*NH‘C6H3Me2,  which  melts  at  215 — 217°. 
Ethyl  benzoylthioncarbamate  and  £>-anisidine  react  with  formation  of 
hydrogen  sulphide,  benzoyl-/?-anisidine,  and  benzoyl-p-methoxy phenyl • 
carbamide ,  NHBz’CO’NH’CgH^OMe,  melting  at  216 — 218°,  together 
with  small  quantities  of  an  oil  which,  on  treatment  with  hydrochloric  acid, 
yields  ethyl  chloride,  thus  indicating  the  presence  of  benzoylethyl-p- 
methoxyphenyl-^-carbamide.  By  the  action  of  a-naphthylamine  on  methyl 
benzoyl-thioncarbamate,  hydrogen  sulphide  is  evolved,  and  an  oil  pro¬ 
duced  which  furnishes  benzoyl-a-naphthyl  carbamide ,  meltingat  1 65 — 166°. 
When  methyl  benzoylthiocarbamate  is  warmed  with  /3-naphthylamine, 
hydrogen  sulphide  is  formed,  together  with  an  oil  which  yields 
benzoyl-/?-naphthalide.  Ethyl  benzoylthioncarbamate  and  diphenyl- 
amine  react  with  formation  of  hydrogen  sulphide  and  an  oil,  which 
is  decomposed  by  hydrogen  chloride  with  separation  of  diphenyl- 
amine.  When  an  ethereal  solution  of  ethyl  benzoylthioncarbamate 
and  o-phenylenediamine  is  evaporated,  the  products  are  hydrogen 
sulphide  and  dibenzoylphenylenedicarbamide ,  C6H4(NH»CO*NHBz)2, 
which  melts  at  235°.  By  the  action  of  phenylhydrazine  on  methyl 
benzoylthioncarbamate,  hydrogen  sulphide  is  evolved  and  3 -ethoxy- 
1  :  5 -diphenyltriazole  obtained  in  colourless  needles ;  this  melts  at 
85 — 86°,  and  when  heated  with  hydrochloric  acid  yields  1  :  5-diphenyl- 
3-triazolone.  Ethyl  acetylthioncarbamate  reacts  with  phenyl¬ 
hydrazine  to  form  hydrogen  sulphide  and  7>-ethoxy-\-phenyl-Z-methyl- 
triazole,  which  crystallises  in  long  prisms  and  melts  at  49° — 50°. 

The  benzoyliminothiocarbonic  esters  are  readily  formed  by  the 
action  of  alkyl  iodides  on  the  sodium  or  potassium  salts  of  the 
benzoylthioncarbamic  esters,  and  are  always  obtained  as  oils. 
When  the  potassium  salt  of  ethyl  benzoylthioncarbamate  is  treated 
with  ethyl  iodide,  diethyl  benzoyliminothiocarbonate  is  produced  as  a 
colourless  oil  which  boils  at  209 — 212°  under  19  mm.  pressure  ;  this 
substance  was  first  prepared  by  Lossner  (Abstr,,  1875,  641).  The 
dimethyl  compound,  NBzIC(SMe)-OMe,  similarly  produced,  is  con¬ 
verted  by  dry  hydrogen  chloride  into  methyl  benzoylthiolcarbamate, 
whilst  by  the  action  of  hydrogen  sulphide  the  corresponding 
thioncarbamate  is  formed.  Benzoyliminomethylthiolethylcarbonate , 
NBzIC(SEt)*OMe,  boils  at  210°  under  20  mm.  pressure  ;  it  reacts  with 
hydrogen  chloride  with  formation  of  methyl  chloride  and  ethyl 
benzoylthiolcarbamate ,  NHBz#CO*SEt,  which  crystallises  in  long, 
slender  prisms,  and  melts  at  105 — 107°  ;  on  attempting  to  prepare  the 
last-mentioned  substance  by  warming  ethyl  thiolcarbamate  with 
benzoic  anhydride,  eyanphenine  is  produced,  together  with  a  compound 
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which  crystallises  in  needles,  melts  at  167 — 168°,  and  is  probably  the 
polymeric  modification  of  ethyl  benzoylthioncarbamate  described  by 
Miquel  {Ann.  Chim.  Phys,,  1877,  [v],  11,  269).  When  benzoylimino- 
methylthioli&opropylcarbonate ,  NBz!C(SPr£)*OMe,  is  treated  with 
hydrochloric  acid,  iso propyl  benzoyl  thiolcarbamate,  NHBz*COSPr0,  is 
obtained  which  crystallises  in  prisms  and  melts  at  136 — 137°.  In 
the  same  way,  the  corresponding  iso  butyl  compound, 

NBz:C(SC4H9)*OMe, 

furnishes  iso  butyl  benzoylthiolcarbamate ,  NHBz#CO*SC4H9,  which 
crystallises  in  plates  and  melts  at  115 — 117°  ;  on  the  other  hand,  the 
isoam^  compound,  NBzIC(SC5H11),OMe,  yields  methyl  benzoylthion¬ 
carbamate. 

Benzoyliminothiocarbonic  esters  readily  react  with  amines  to  form 
benzoyl-i//-carbamide  ethers,  which,  when  treated  with  hydrochloric  acid, 
are  in  most  cases  quantitatively  converted  into  the  correspond¬ 
ing  benzoylcarbamides.  By  the  action  of  alcoholic  ammonia  on 
benzoyliminomethylthioh’sopropylearbonate,  isopropyl  mercaptan  and 
benzoylmethyl-^-carbamide  are  obtained  ;  the  latter  compound  is 
identical  with  that  described  by  Dixon  (Trans.,  1899,  75,  381), 
and  yields  benzoylcarbamide  when  warmed  with  hydrochloric  acid. 
Benzoylmethylethyl-xp-carbamide,  NBzIC(NHEt)*OMe,  obtained  as  an 
oil  by  the  action  of  ethylamine  on  benzoyliminomethylthioliso- 
propylcarbonate,  is  similarly  converted  into  a/2-benzoylethylcarbamide, 
which  melts  at  114°.  When  isobutylamine  is  mixed  with  benzoyl- 
iminomethylthiolethylcarbonate,  a  vigorous  action  ensues  with  pro¬ 
duction  of  ethyl  mercaptan  and  an  oil  which  yields  benzoylisobutyl- 
carbamide ,  NHBztCO'NH'C^H^ ;  the  last-mentioned  compound 
crystallises  in  long,  slender  prisms  and  melts  at  115°.  When  benzoyl- 
iminothiolmethylcarbonate  and  dnsoamylamine  are  warmed  together 
until  evolution  of  mercaptan  ceases,  and  the  product  submitted  to  the 
action  of  hydrogen  sulphide,  benzonitrile  and  benzamide  are  formed, 
but  no  appreciable  amount  of  dnsoamylthionmethylcarbamate  is 
obtained.  Benzoy  Iphenylme  thy  l-\j/- carbamide,  NBztC(NHPh)  *OMe, 
prepared  by  the  action  of  aniline  on  benzoyliminomethylthiolethyl- 
carbonate,  is  converted  by  hydrochloric  acid  into  benzoylphenyl- 
carbamide.  Benzoylphenylethyl-\\t -carbamide ,  NBzIC(NHPh)*OEt,  is 
a  pale  yellow  oil. 

m-Chloroaniline  reacts  with  benzoyliminomethylthiolethylcarbonate 
with  formation  of  benzoyl-m-chlorophenylmethyl-ij/ -carbamide, 

NBz:C(NH-C6H4Cl)-OMe  ; 
this  compound  yields  benzoyl -m-chlorophenylcarbamide, 

NHBz-CO*NH«C6H4Cl, 

which  crystallises  in  colourless  needles,  melts  at  200°,  and  can  also  be 
prepared  by  the  action  of  ra-chloroaniline  on  benzoylethylthion- 
carbamate.  Benzoyl-m-nitrophenylmethyl-\f/-carbamide, 

NBz:C(NH-C6H4-N02)-0Me, 

results  from  the  action  of  ra-nitroaniline  on  benzoyliminomethylthiol- 
ethylcarbonate  ;  it  furnishes  benzoyl -m-nitrophenylcarbamide, 

NHBz-C0-NH-CGH4-]Sr02, 

which  crystallises  in  needles  and  melts  at  231 — 232°.  Benzoyl-^ >- 
mehyl-\j/-cumylcarbamide ,  NBzIC(NH*C6TJ2Me3)’OMe,  is  readily 
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formed  on  warming  benzoyliminothiolmethylcarbonate  with  fcum- 
idine ;  benzoylrip-cumylcarbamide  crystallises  from  chloroform  in 
long  needles  and  melts  at  207°.  Benzoyliminomethylthioh'sobutyl- 
carbonate  and  methylaniline  react  slowly  with  evolution  of  mercaptan 
and  formation  of  a  purple-coloured  oil.  E.  G. 

Salts  of  Uric  Acid.  By  Francis  W.  Tunnicliffe  and  Otto 
Rosenheim  ( Chem.  Gentr .,  1900,  [ii],  626;  from  The  Lancet ). — The 
so-called  quadriurates,  C6H403N4M',C5H303N4,  are  mixtures  of  uric 
acid  with  its  salts.  E.  W.  W. 

3-Ethyluric  Acid.  By  E.  Frankland  Armstrong  (Ber.,  1900,  33, 
2308 — 2314.  Compare  E.  Fischer,  Abstr.,  1899,  i,  458,  and  this 

vol.,  i,  417).— Mhyl-^-uric  acid,  tCO<^^^>CH-KH-CO-NHEt, 

obtained  by  the  action  of  ethylcarbimide  on  uramil  in  the  presence  of 
sodium  hydroxide,  crystallises  from  a  large  quantity  of  hot  water  in 
small,  colourless,  slender  needles,  and  forms  a  characteristic  potassium 
hydrogen  salt,  which  crystallises  in  reddish  needles,  and  easily  soluble 
colourless  alkali  salts,  of  which  the  sodium  (slender  needles), 
potassium  (large  prisms),  and  ammonium  (small  needles)  salts  are 
described.  3 -Ethyluric  acid ,  obtained  when  the  i^-acid  is  treated 
with  hydrochloric  acid,  crystallises  in  leaflets  or  long,  prismatic 
needles  which  do  not  melt  below  350°,  and  forms  the  following  easily 
soluble  salts  :  potassium  (slender  needles),  sodium  (well-formed  prisms), 
ammonium  (slender  needles),  potassium  hydrogen  (colourless  needles), 
calcium  and  barium  salts  (both  clusters  of  slender  needles) ;  when 
treated  with  ethyl  iodide,  it  yields  a  diethyluric  acid,  which  crystallises 
in  long,  feathery  needles,  melts  and  decomposes  at  314°,  and  forms 
easily  soluble  neutral  alkali  salts.  5  i7-Dichloro-Z-oxy-3-ethylpurine 
is  obtained  when  3-ethyluric  acid  is  heated  at  130 — 140°  in  a  sealed 
tube  with  a  mixture  of  phosphorus  oxychloride  and  pentachloride,  it 
melts  at  263 — 266°  (corr.),  forms  the  following  colourless  soluble  salts  : 
sodium  (slender  needles),  potassium  (thin  prisms),  ammonium  (plates 
or  needles),  potassium  hydrogen  (prisms),  and  when  treated  with 
hydriodic  acid  and  phosphonium  iodide  yields  iodo-2-oxy-§-ethyl- 
purine ,  which  crystallises  in  reddish  needles,  melts  at  247 — 248° 
(corr.),  and  when  reduced  with  zinc  dust  yields  2-oxy-3-ethylpurine , 
which  crystallises  in  colourless  prisms,  melts  at  250 — 251°  (corr).,  and 
forms  a  crystalline  hydrochloride ,  a  hydriodide ,  a  characteristic 
platinickloride ,  which  crystallises  in  yellowish-red  prisms,  an  auri~ 
chloride ,  and  crystalline  potassium  and  ammonium  salts.  R.  H.  P. 

Explosiveness  of  a  Mixture  of  Potassium  Cyanide  and 
Nitrite.  By  J.  W.  van  Geuns  ( Rec .  Trav.  Ghim.,  1900,  19, 
186 — 187). — A  mixture  of  potassium  cyanide  and  nitrite  in  molecular 
proportion  detonates  when  heated  to  about  450°.  N.  L. 

Three  Normal  Butyltoluenes  [Methyl-^- butylbenzenes].  By 
St.  Niemczycki  ( Chem .  Gentr.,  1900,  ii,  468 — 469;  from  Bull.  Acad. 
Sci .  Gracow,  1900). — The  three  methylbutylbenzenes  prepared  by 
the  action  of  sodium  and  propyl  bromide  on  o-,  m~}  and  £>-xylyl  bromides 
respectively,  are  colourless  liquids  and  have  pleasant  odours.  Hydro- 
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carbons  boiling  above  300°  are  also  formed  in  the  reaction,  o •Methyl- 
butylbenzene  boils  at  200 — 201°,  and  has  a  sp.  gr.  0*87135  at  18*3°  and 
specific  refractive  index  [w]D  1 ’49662.  m -Methylbutylbenzene  boils  at 
197 — 198°,  and  has  a  sp.  gr.  0*86354  at  18*4°  and  specific  refractive 
index  [w]  1*49315.  p -Methylbutylbenzene  boils  at  198 — 199°,  has  a 
sp.  gr.  0’8618  at  14*2°,  and  specific  refractive  index  [w]D  1*4912.  Kelbe 
and  Baur’s  £>-butyltoluene  (Abstr.,  1884,  301)  is  not  identical  with 
jp-methyl-rc,- butylbenzene.  E.  W.  W. 

Fluorine  Derivatives  of  Toluene.  By  Fr^d^ric  S  warts  ( Chem . 
Gentr .,  1900,  ii,  667 — 668  ;  from  Bull.  Acad.  roy.  Belg.>  1900,  414 — 431. 
Compare  Abstr.,  1899,  i,  197). — Antimony  fluoride  (2  mols.)  acts  very 
slowly  on  benzotrichloride  (3  mols.)  at  the  ordinary  temperature,  but 
forms  eventually  an  almost  theoretical  quantity  of  <o-difluorochloro- 
toluene,  CPhClF2,  together  with  small  quantities  of  <u-fluoro-o>-dichloro- 
toluene,  CPhCl2F,  and  w-trifluorotoluene,  CPhF3.  Fluorodichlorotoluene 
is  apparently  formed  in  larger  quantity  at  temperatures  below  10°. 
Difluorochlorotoluene  is  decomposed  by  water  even  at  the  ordinary 
temperature,  yielding  benzoic  acid,  hydrogen  chloride,  and  hydrogen 
fluoride.  By  the  action  of  fuming  nitric  acid  on  difluorochlorotoluene  at 
a  temperature  below  0°,  oy-difluoro-uy-chloronitrotoluene ,  N02*C6H4*  GC1F2, 
together  with  some  m-nitrobenzoic  acid  are  formed ;  a  better  yield  of 
the  former  compound  and  less  of  the  latter  is  obtained  by  using  a  mix¬ 
ture  of  fuming  nitric  acid  and  phosphoric  oxide.  Difluorochloro- 
nitrotoluene  is  a  colourless  liquid,  boils  at  230°,  has  a  sp.  gr.  1*4638  at 
15°,  1*4555  at  21°,  specific  refractive  index  1*5043  at  21°,  and  is  in¬ 
soluble  in  water.  It  is  not  readily  attacked  by  water  or  by  nitric  acid. 
Difluorochlorotoluene  is  destroyed  by  fuming  sulphuric  acid,  but  when 
dissolved  in  alcohol  it  is  slowly  reduced  by  sodium  amalgam,  forming 
m-difluorotoluene,  CHPhF2,  which  cannot,  however,  be  completely  freed 
from  difluorochlorotoluene.  Difluoro toluene  is  a  colourless  liquid,  has 
a  pleasant  odour,  boils  at  133*5°,  and,  by  the  action  of  a  small  quantity 
of  concentrated  sulphuric  acid  or  of  water  at  200°,  is  decomposed  into 
benzaldehyde  and  hydrogen  fluoride.  By  the  action  of  sodium  ethoxide, 
or  more  slowly  by  the  action  of  absolute  alcohol,  difluoro  toluene  yields 
ethyl  ether,  ethyl  benzoate,  chloroethane,  hydrogen  fluoride,  and  hydro¬ 
gen  chloride.  w-Fluoro-w-dichlorotoluene  is  a  colourless  liquid,  has  a 
pungent  odour,  boils  at  178 — 180°,  has  asp.  gr.  1*3138  at  11°,  specific 
refractive  index  [w]D  1*5180,  and  is  decomposed  by  concentrated 
sulphuric  acid  or  by  boiling  water. 

oj-j Fluoro-to-dichloronitrotoluene,  N02*  C6H4*  CC12F,  prepared  by  the 
action  of  nitric  acid  and  phosphoric  oxide  on  fluorodichlorotoluene, 
is  a  nearly  colourless  liquid,  boils  at  260°,  and  has  a  sp.  gr.  1*408  at  18°  ; 
it  is  only  slightly  attacked  by  water,  but  yields  nitrobenzoic  acid  when 
boiled  with  nitric  acid  of  sp.  gr.  1*50. 

By  the  replacement  of  fluorine  in  the  group  CF8  by  chlorine,  the 
stability  of  the  compound  is  diminished,  and  the  chlorine  in  the  fluoro- 
chloro  derivative  obtained  may  be  replaced  by  a  hydroxyl  group,  but 
the  product  very  readily  loses  hydrogen  fluoride.  A  table  giving  the 
boiling  points  of  corresponding  chloro-  and  fluoro^derivatives  is  given. 
The  replacement  of  one  atom  of  chlorine  by  fluorine  decreases  the  boiling 
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point  by  less  than  44°,  that  is,  by  less  than  in  the  case  of  the  correspond¬ 
ing  derivatives  of  fatty  hydrocarbons.  E.  W.  W. 

Simultaneous  Formation  of  Isomeric  Substitution  Products 
of  Benzene.  By  Arnold  F.  Holleman  [and  B.  R.  de  Bruyn]  ( Rec . 
Trav.  Chim .,  1900,  19,  188 — 203.  Compare  Abstr.,  1900,  i,  387). — * 
The  product  of  the  nitration  of  chlorobenzene  at  0°  consists  of  30 T  per 
cent,  of  o-chloronitrobenzene  and  69*9  per  cent,  of  ^>-chloronitrobenzene, 
whilst  at  —  30°  the  proportions  are  26*9  and  73*1  percent,  respectively. 
m-Chlorobenzoic  acid,  when  nitrated  at  0°,  yields  11*4  per  cent,  of 
3-chloro-2-nitrobenzoic  acid  and  88’6  per  cent,  of  the  3  : 5-acid  ;  almost 
identical  results  are  obtained  when  the  nitration  is  carried  out  at  —  30°, 
the  relative  proportions  of  the  two  acids  being  11*5  and  88*5  per  cent, 
respectively.  Since  the  ortho-  and  para-positions  relatively  to  the  chlor¬ 
ine  are  unoccupied  in  both  chlorobenzene  and  m-chloro benzoic  acid,  the 
formation  of  different  proportions  of  the  nitro-derivatives  in  the  two 
cases  shows  that  the  directing  influence  of  the  chlorine  on  the  nitro- 
group  is  modified  by  the  presence  of  carboxyl. 

Full  details  of  the  analysis  of  the  products  of  nitration  are  given  in 
the  paper.  N.  L. 

Nitration  of  m-Chloro  toluene.  By  Fr£d^ric  Re verdin  and 
Pierre  Cr^pieux  ( Ber .,  1900,  33,  2505 — 2508). — The  two  mononitro- 
compounds,  obtained  by  treating  m-chlorotoluene  with  concentrated 
nitric  acid,  yield  on  reduction  3-ehloro-4-toluidine  and  5-chloro-2-tolu- 
idine ;  these  bases  are  separated  from  each  other  by  the  fractional 
crystallisation  of  their  acetyl  derivatives. 

Z-Chloro-k  :  6-dinitrotoluene ,  obtained  by  nitrating  m-chlorotoluene 
with  nitric  and  sulphuric  acids,  forms  pale  yellow  needles  and  melts  at 
91°  ;  it  is  volatile  in  steam.  A  chloronitrotoluidine  [3  :  4  :  6  or  3  :  6  :  4], 
results  from  the  partial  reduction  of  the  preceding  compound  with  an 
alcoholic  solution  of  ammonium  sulphite  ;  it  crystallises  from  benzene 
and  light  petroleum  in  yellow  leaflets  and  melts  at  1 20°  \  its  acetyl 
derivative  melts  at  262°. 

5-Chloro-2  :  4-tolylenediamine,  obtained  from  the  dinitro-compound 
by  complete  reduction  with  tin  and  hydrochloric  acid,  crystallises  in 
colourless  leaflets  readily  soluble  in  water  ;  it  melts  at  123°  and  gives 
the  metadiamine  reaction  with  nitrous  acid.  The  monoacetyl  derivative 
melts  at  170°;  the  diacetyl  derivative  melts  above  250°  (compare 
Morgan,  Trans.,  1900,  77,  1209). 

An  additive  product,  Cl7H1404N3Cl,  is  formed  by  treating  3-chloro- 
4  ;  6-dinitrotoluene  with  a-naphthylamine  and  sodium  acetate ;  it  crystal¬ 
lises  in  orange  needles  and  melts  at  98°. 

4  :  §-Dinitro-3-tolyl-a-naphthylamine  is  obtained  when  this  reaction  is 
performed  in  sealed  tubes  at  160°;  it  crystallises  from  dilute  acetone 
in  brown  needles  having  a  metallic  lustre  and  melts  at  182°. 

4 :  ft-Dinitro-S-tolyl^'-hydroxyphenylamine ,  produced  in  a  similar 
manner  from  £>-aminophenol,  forms  red  crystals  and  melts  at  194 — 195° ; 
it  yields  a  bluish-black  colouring  matter  on  heating  with  sodium 
sulphide  and  sulphur.  G.  T.  M. 

a/?-Dichlorostyrenes  and  some  Acetylenes.  By  Franz  Kunckell 
and  F.  Gotsch  (Ber.,  1900,  33,  2654 — 2658). — aft- Dichloro-^-tolylethyl- 
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ene>  C6H4Me*CClICHCl,  made  by  heating  ju-tolylchloromethylketone 
(compare  this  vol.,  i,  663)  with  phosphorus  pentachloride  on  the 
water-bath,  the  product  being  subjected  to  fractional  distillation  in  a 
vacuum,  forms  a  yellow  oil,  with  an  aromatic  odour,  which  boils  at 
245 — 250°,  and  has  a  sp.  gr.  1*2156  at  20°.  a-Chloro-p-tolylacetylene , 
C6H4Me*C:CCl,  prepared  by  heating  the  foregoing  substance  with 
alcoholic  potash,  is  a  limpid,  aromatic  oil  which  boils  at  145 — 150° 
under  55  mm.  pressure,  and  has  a  sp.  gr.  1*1142  at  18°. 

p -Tolylacetylene,  C6H4Me*CiCH,  is  easily  prepared  by  allowing 
sodium  to  act  on  an  ethereal  solution  of  a/3-dichloro'p methylstyrene,  the 
reaction  being  completed  by  warming  for  an  hour  at  40 — 50°  ;  it  has 
an  odour  of  anise  and  fennel,  forms  crystals  melting  at  23°,  boils  at 
168 — 170°  under  atmospheric  pressure,  and  has  a  sp.  gr.  0*912  at  18°. 

a/3-3-Trichlo?'0-i-methylstyrene ,  C6H3MeCl*C01!CH01,  prepared  from 
o-chlorotolyl  chloromethyl  ketone  and  phosphorus  pentachloride,  boils  at 
270 — 273°,  and  has  a  sp.  gr.  1*3808  at  20°.  a fi-Dichloro-2  :  4- dimethyl- 
styrene ,  C6H3Me2*  CC1ICHC1,  boils  at  248 — 249°,  and  has  a  sp.  gr. 
1*1648  at  19°.  a/3- Dichlor o-2  :  5 ’dimethylstyrene t  C6H3Me2*CCl!CHCl, 
boils  at  247 — 248°,  and  has  a  sp.  gr.  1*1732  at  18°.  p -Xylylchloro- 
acetylene ,  C6H3Me2*  CiGCl,  boils  at  134 — 140°  under  27  mm.  pressure, 
and  has  a  sp.  gr.  1*0743  at  19°.  A.  L. 

Derivatives  of  Butylxylene  [1  :  3-Dimethyl-5-butylbenzene]. 
By  Albert  Baur-Thurgau  ( Ber .,  1900,  33,  2562 — 2569). — The  butyl - 
xylidine  [Me2  :  C4H9  :  NH2  =  1  :  3  :  5  :  2]  obtained  by  reducing  solid 
nitrobutylxylene  (m.  p.  85°,  Abstr.,  1891,  1464)  with  iron  and  dilute 
acetic  acid,  crystallises  from  light  petroleum  in  large,  rhombic  plates, 
melts  at  32°,  boils  at  256°,  and  has  a  faint  odour  of  m*cresol ;  the 
hydrochloride  and  sulphate  are  somewhat  sparingly  soluble  in  cold 
water.  The  base  does  not  combine  with  diazo-compounds,  but  easily 
yields  a  benzylidene  derivative,  C12H19N,  and  an  acetyl  derivative  which 
crystallises  from  dilute  alcohol  in  large  plates  and  melts  at  81°  \  the 
benzoyl  derivative  separates  from  alcohol  in  slender  needles  and  melts 
at  233°.  On  nitration  with  a  mixture  of  sulphuric  acid  and  100  per 
cent,  nitric  acid,  butylxylidine  or  its  acetyl  derivative  yields  a  nitro- 
butylxylidine  [Me2  :  C4H9  ;  NH2  :  N02  =  1  :  3  :  5  :  2  :  4],  which  crystallises 
from  alcohol  in  long,  sulphur-yellow  needles  and  melts  at  89° ;  using 
an  excess  of  nitric  acid,  the  same  dinitrobutylxylidine 

[Me2  :  C4H9:NH2  :  (N02)2=  1  :  3  :  5  : 2  :  4  :  6] 

(m.  p.  186°)  is  obtained  as  is  formed  by  the  reduction  of  trinitro- 
butylxylene  with  alcoholic  ammonium  sulphide  (German  Patent,  90291 ; 
the  melting  point  here  given  is  170°).  On  similarly  nitrating  butyl- 
acetoxylidide  with  an  excess  of  nitric  acid,  dinitrobutylacetoxylidide  is 
obtained  ;  it  crystallises  from  alcohol  in  leaflets  and  melts  at  192°. 
Dinitrobutylxylidine  (m.  p.  186°)  can  only  be  acetylated  with  acetic 
anhydride,  when  it  yields  a  diacetyl  derivative,  G16H2106N3,  separating 
from  alcohol  in  granular  crystals,  and  melting  at  154°.  The  formyl 
derivative  of  butylxylidine  crystallises  from  alcohol  in  long,  silky 
needles,  and  melts  at  173°  ;  the  thiocarbamide  derived  from  the  base 
separates  from  alcohol  in  small  needles  and  melts  at  234°,  whilst  the 
corresponding  thiocarbimide  separates  in  thick  needles,  and  melts  at  83°. 
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Attempts  to  oxidise  butylaeetoxylidide  to  a  carboxylic  acid  with 
neutral  aqueous  potassium  permanganate  failed,  but  the  nitro- 
butylxylene,  melting  at  85°,  gave,  on  oxidation  in  alkaline  solution, 
a  nitrobutyli&ophthalic  acid  [(C02H)2 :  C4H9  :  N02  =  1  :  3  :  5  :  2],  sepa¬ 
rating  from  alcohol  in  needles  and  melting  above  300°;  with  20 
per  cent,  nitric  acid,  however,  a  dinitrobutyltoluic  acid  melting  at 
219°  is  obtained. 

On  nitrating  solid  nitrobutylxylene,  a  dinitrobutylxylene , 

[Me2  :  C4H9 :  (N02)2=  1  :  3  : 5  :  2  :  4], 
is  obtained  which  crystallises  from  alcohol  in  yellow  needles  and 
melts  at  68° ;  the  same  compound  is  obtained  on  nitrating  the  liquid 
nitrobutylxylene  [Me2  :  C4H9  :  N02  =  1  :  3  :  5  :  4]  (A.  Meyer,  Die.  Basel , 
1894),  which  boils  at  258°  under  746  mm.,  at  158°  under  30  mm. 
pressure,  and  has  a  sp.  gr.  1*042  at  21°.  A  second  dinitrobutylxylene 
[Me2  :  C4H9  :  (N02)2  =  :  1  :  3  : 5  :  4  :  6]  is  obtained  by  eliminating  the 
amino-group,  by  means  of  the  diazo-reaction,  from  the  dinitrobutyl- 
xylidine  melting  at  186°;  it  crystallises  from  alcohol  in  stout,  slightly 
yellow  needles,  from  light  petroleum  in  rhombic  plates,  and  melts 
at  84°.  On  reducing  the  dinitrobutylxylene  melting  at  68°  with 
alcoholic  ammonium  sulphide,  the  above-described  nitrobutylxylidine 
(m.  p.  89°)  is  obtained ;  the  latter,  again,  on  nitration,  yields  dinitro- 
butylxylidine  (m.  p.  186°)  and,  on  elimination  of  the  amino-group  by 
the  diazo-reaction,  the  foregoing  liquid  nitrobutylxylene.  On  these 
facts,  the  structural  formulae  attributed  to  all  the  foregoing  compounds 
are  based.  On  reduction,  the  liquid  nitrobutylxylene  gives  a  butyl- 
xylidine  [Me2 :  C4H9  :  NH2  —  1  :  3  :  5  :  4],  which  boils  at  246°,  and  yields  a 
benzoyl  derivative,  C19H23ON,  melting  at  206° ;  the  hydrochloride  and 
sulphate  are  sparingly  soluble  in  water. 

Butylxylyl  cyanide  (m.  p.  88°)  prepared  from  butylxylidine  (m.  p. 
32°),  has,  from  the  foregoing  facts,  the  structure  [Me2 :  C4H9  :  CN  = 
1  : 3  : 5  : 2],  and  the  structure  of  its  dinitro-derivative  (m.  p.  110°, 
“  cyanide  musk,”  German  Patent,  84336)  is  determined,  as  well  as 
that  of  dinitrobutylxylylazimide  (“  azimide  musk,”  German  Patent, 
99256). 

Since  butylxylylaldoxime  ( Ber.f  1898,  31,  2647)  on  treatment  with 
acetic  anhydride  yields  a  butylxylyl  cyanide  which  crystallises  from 
light  petroleum  in  white  needles,  melts  at  70°,  and  is  different  from 
that  melting  at  88°,  obtainable  from  butylxylidine  (m.  p.  32°),  it 
follows  that  the  structure  of  butylxylylaldehyde  is  [Me2 :  C4H9  :  CHO  = 
1:3:5:  4].  That  butylxylyl  methyl  ketone  has  an  analogous  struc¬ 
ture  is  shown  by  the  fact  that  the  derived  butylxylylglyoxylic  acid 
(Abstr.,  1898,  i,  524),  on  oxidation  with  manganese  dioxide  in  sulphuric 
acid  solution,  yields  a  methylbutylphtlialic  acid  (m.  p.  173°) 

[Me  :  C4Hg  :  (C02H)2  —  4:6:1  : 

which  on  heating  above  its  melting  point  loses  carbon  dioxide  and 
gives  rise  to  a  butyltoluic  acid  which  crystallises  from  alcohol  in  white 
leaflets,  melts  at  167°,  and,  being  different  from  the  three  known 
methylbutylbenzoic  acids  (Effront,  Abstr.,  1885,  151  ;  Baur-Thurgau, 
Abstr.,  1898,  i,  524)  has  necessarily  the  structure  [CH3  :  C4H9 :  C02H  = 
1  :  5  : 4].  The  ease  with  which  the  carboxyl  group  in  position  3  in 
methylbutylphthalic  acid  is  displaced  on  heating  is  noteworthy,  seeing 
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that  the  same  group  in  butyltoluic  acid  [CH3  :  C4H9  :  C02H=  1  :  5  :  3] 
is  only  removed  by  strongly  heating  with  lime. 

Since  the  methyl  ketone  prepared  from  m- butyl  toluene  (loc>  cit.), 
yields  on  oxidation  with  dilute  nitric  acid  Effront's  2-methyl-4-butyl- 
benzoic  acid  (m.  p.  140°),  and  on  further  oxidation  with  potassium 
permanganate  a  butylphthalic  acid,  it  is  evident  that  the  ketone 
residue  occupies  position  4.  W.  A.  D. 

Action  of  Iodine  and  Mercuric  Oxide  on  Styrene  and 
Safrole.  By  J.  Bougault  ( Compt .  rend .,  1900,  131,  528 — 530). — 
When  styrene  is  treated  with  iodine  and  yellow  mercuric  oxide  in 
presence  of  alcohol,  it  yields  a  highly  refractive  oily  liquid  which 
cannot  be  distilled  without  decomposing,  and  probably  has  the 
constitution  CRPhI*CH2*OH  ;  when  treated  with  silver  nitrate,  it 
yields  phenylacetaldehyde.  When  safrole  is  treated  in  the  same  way, 
the  product  of  the  reaction  does  not  yield  an  aldehyde  on  treatment 
with  silver  nitrate.  It  would  seem  (this  vol.,  i,  472)  that  all  the 
iodohydrins  of  the  glycols  of  the  general  formula  R*CHI*CH2*OH 
yield  an  aldehyde  on  elimination  of  hydrogen  iodide,  and  the  fact 
that  safrole  behaves  differently  indicates  that  the  generally  accepted 
constitution  of  this  substance  is  incorrect.  0.  H.  B. 

Double  Salts  of  Bismuth  Chloride  with  some  Organic  Bases. 
By  O.  Hauser  and  Ludwig  Vanino  ( Ber .,  1900,  33,  2271 — 2272). — 
Bismuth  aniline  chloride ,  BiCl3,3(NH2Ph,HCl),  obtained  by  dissolving 
the  calculated  quantities  of  bismuth  oxide  and  aniline  hydrochloride 
in  alcoholic  hydrogen  chloride,  crystallises  in  colourless  needles,  which 
gradually  darken.  Similar  compounds  are  formed  by  o-  and  jo-tolu- 
idine  ;  a-  and  /3-naphthylamine,  however,  do  not  yield  double  salts 
with  bismuth  chloride. 

If  solutions  of  bismuth  oxide  and  pyridine  in  alcoholic  hydrogen 
chloride  are  mixed,  a  voluminous  white  precipitate  of  the  double  salt, 
BiCl3,2(C6H5N,HCl),  is  produced,  which  is  at  first  amorphous  but 
gradually  becomes  crystalline.  Quinoline  behaves  in  a  similar  manner, 
yielding  the  double  salt,  BiCl3,2(C9H9N,HCl).  Both  these  salts  sublime 
with  very  little  decomposition.  E.  G. 

New  Synthesis  of  Secondary  Amines.  By  Alfred  Tingle 
( Amer .  Chem.  J 1900,  24,  276 — 281). — When  ethyl  salicylate  (1 
mol.)  and  aniline  (3  mols.)  are  heated  together  for  7  hours,  the  reaction 
is  very  incomplete,  and  most  of  the  ester  can  be  recovered  unchanged  ; 
small  quantities  of  salicylaniline,  phenol,  and  a  base  which  is  probably 
ethylaniline,  are  obtained.  Under  similar  conditions  isoamyl  salicylate 
and  aniline  react  to  about  the  same  extent ;  phenol  is  produced,  to¬ 
gether  with  a  small  quantity  of  a  base,  which  appears  to  be  iso - 
amylaniline. 

By  the  action  of  dry  ammonia  on  boiling  methyl  salicylate,  dime- 
thylamine  and  other  products  are  formed.  E.  G. 

Action  of  Cyanogen  Bromide  on  Tertiary  Amines.  II.  By 
Julius  von  Braun  ( Ber .,  1900,  33,  2728 — 2734  ;  2965.  Compare  this 
vol.,  i,  430). — The  tertiary  aromatic  amines  containing  isopropyl  and  allyl 
radicles  react  more  vigorously  with  cyanogen  bromide  than  the  corre- 
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sponding  propyl  and  ethyl  bases,  the  reactivity  of  the  isopropyl  and 
allyl  groups  being  intermediate  between  that  of  methyl  and  ethyl. 
The  allyl  group  is  most  readily  detached  from  the  aminic  nitrogen 
whilst  the  isopropyl  radicle  is  retained  most  tenaciously  ;  in  the  fol¬ 
lowing  series,  allyl,  methyl,  ethyl,  propyl,  and  isopropyl,  the  radicles 
are  arranged  in  ascending  order  of  their  affinity  for  nitrogen. 

Dii’sopropylaniline,  when  treated  with  cyanogen  bromide,  yields 
diisopropylaniline  hydrobromide  and  phenylisopn'opylcyanamide ,  an  oil 
boiling  at  136 — 139°  under  10  mm.  and  at  275°  under  atmospheric 
pressure.  The  former  compound  is  produced  by  the  action  of  isopropyl 
bromide  on  dii'sopropylaniline  at  150°  but  not  from  isopropyl  bromide 
and  i'sopropylaniline. 

Propylisopropylaniline,  prepared  either  from  propylaniline  and 
isopropyl  iodide  or  from  i'sopropylaniline  and  propyl  iodide,  is  a  yellow 
liquid  boiling  at  216 — 217°.  When  treated  with  cyanogen  bromide 
it  yields  phenylisopropylcyanamide  and  a  deliquescent  product  which, 
in  all  probability,  is  the  hydrochloride  of  the  unaltered  base. 

Ethyli&op'opylaniline ,  obtained  from  isopropyl  iodide  and  ethylaniline, 
is  a  colourless  liquid  boiling  at  214 — 215°;  it  yields  two  compounds 
with  platinic  chloride,  a  normal  platinichloride  melting  at  199°,  and 
another  substance  containing  less  platinum  which  melts  at  159 — 160°; 
the  latter  may  be  a  substituted  platinum  base.  Ethyli'sopropylaniline 
reacts  less  vigorously  with  cyanogen  bromide  than  the  amines  pre¬ 
viously  described,  the  products  of  reaction  are  ethyl  bromide  and 
phenyk’sopropylcyanamide. 

Methylisopropylaniline  results  from  the  action  of  methyl  iodide  on 
isopropylaniline  ;  it  is  a  colourless  oil  boiling  at  212 — 213°;  the 
platinichloride  melts  at  196 — 197°.  The  base  reacts  more  vigorously 
with  cyanogen  bromide  than  the  preceding  amine,  the  products  are 
methyl  bromide,  phenylisopropylcyanamide  and  a  deliquescent  salt  which 
could  not  be  analysed. 

Methylallylaniline ,  obtained  eitherfrom  methyl  iodide  and  allylaniline, 
or  from  allyl  iodide  and  methylaniline,  is  a  yellow  liquid  boiling  at 
214 — 216°;  it  reacts  very  energetically  with  cyanogen  bromide,  yield¬ 
ing  allyl  bromide,  phenylmethylcyanamide,  and  an  oily  substance 
containing  bromine  (compare  Wedekind,  Abstr.,  1899,  i,  353,  636). 

Ethylallylaniline,  readily  prepared  from  allyl  iodide  and  ethyl- 
aniline,  reacts  quite  as  readily  with  cyanogen  bromide,  giving  rise  to 
allyl  bromide,  phenylethylcyanamide  and  an  oil  containing  bromine. 

Dipropylallylamine  and  the  cyanogen  compound  yield  allyl  bromide 
and  dipropylcyanamide. 

iso  Propylallyl  aniline,  prepared  from  tsopropylaniline  and  allyl 
iodide,  is  a  colourless  oil  which  slowly  darkens ;  it  boils  at  223—227° ; 
with  cyanogen  bromide,  it  furnishes  phenyksopropylcyanamide  and 
isopropylallylaniline  hydrobromide.  Gr.  T.  M. 

Preparation  of  Phenylated  Guanidines  from  Diphenylcyan- 
amide.  By  Julius  von  Braun  (Per.,  1900,  33,  2724 — 2725.  Com¬ 
pare  this  vol.,  i,  430). — Tetraphenylguanidine  is  obtained  by  heating 
diphenylcyanamide  and  diphenylamine  at  170 — 180°,  its  hydrochloride 
being  produced  when  diphenylamine  hydrochloride  is  employed.  fi-Tri- 
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phenylguanidine  is  produced  in  a  similar  manner  either  from  cyan- 
aniline  and  diphenylamine  hydrochloride  or  from  diphenylcyanamide 
and  aniline,  the  yield  in  the  latter  case  being  very  poor.  A  yellow, 
soluble  compound  melting  at  52°  is  obtained  by  heating  together  am¬ 
monia  and  diphenylcyanamide  at  high  temperatures ;  this  substance 
is  possibly  a  biguanide.  G-.  T.  M. 

Formation  and  Stability  of  Acid  Amides.  By  Richard  E. 
Meyer  and  G.  von  Lutzau  (Chem.  Centr .,  1900,  ii,  562 — 563;  from 
Verh.  Vers.  Deutsch  Naturf.  Aerzte ,  1899,  86 — 88). — The  carbamides  of 
the  meta-  and  para-series  containing  closed  carbon  chains  are  less 
stable  than  those  of  the  ortho-series ;  thus  whilst  the  former  are  easily 
decomposed  by  heating  with  fuming  hydrochloric  acid  at  160°,  or 
with  alcoholic  ammonia  at  120°,  the  latter  are  not  attacked  under 
these  conditions.  By  the  action  of  p-phenylenediamine  on  ethyl 
malonate,  ethyl  ^-phenylenediaminomalonate, 

C6H4(]SrH-C0-CH2*C02Et)2, 

is  formed  and  under  certain  conditions  small  quantities  of  malonamide 
are  also  obtained.  By  the  action  of  p-phenylenediamine  on  ethyl 

nh-c(>ch2 

^NH-COCH,/  18 
formed,  the  greater  length  of  the  succinic  acid  chain  facilitating  the 
formation  of  a  closed  chain,  although  according  to  Hjelt  (Absbr.,  1898, 
ii,  566)  oxalates  should  show  the  greatest  tendency  to  form  closed 
chains.  E.  W.  W. 

Anilines  and  Anilides.  By  Frederick  D.  Chattaway  and 
Kennedy  J.  P.  Orton  ( Ber .,  1900,  33,  2396 — 2400). — o -Chloroform’ 
anilide ,  C6H4C1*NH>CH0,  crystallises  from  light  petroleum  in  plates 
and  melts  at  77°.  o-Chlorobenzanilide ,  C6H4C1*NHBz,  crystallises 
from  alcohol  in  dilute  needles  and  melts  at  99°.  o-Bromoformanilide 
melts  at  87°.  3  : 5-Difa'omoformanilide  crystallises  from  alcohol  in 

long  needles  and  melts  at  100°;  3  :  5-dibromoacetanilide  crystallises 
from  alcohol  in  long  needles  and  melts  at  231°;  3  :5-dibromobe?iz - 
anilide  crystallises  in  short,  stout  prisms  and  melts  at  169°.  4:~Chloro- 
2-bromoaniline  crystallises  from  light  petroleum  in  silky  needles,  melts 
at  69°,  and  boils  at  127°  under  20  mm.  pressure;  4 -chloro-2-bromo~ 
acetanilide ,  formed  by  isomeric  change  from  acetylbromoamino-4- 
chlorobenzene,  crystallises  from  alcohol  in  rhombic  forms  and  melts  at 
137° ;  k-bromo-2-chloroacetanilide ,  prepared  in  a  similar  way  from 
acetylchloroamino-4-bromobenzene,  melts  at  151°,  and  is  hydrolysed  to 
Fittig  and  Buchner’s  2-ehloro-4-bromoaniline  (Abstr.,  1878,  50),  which 
melts  at  73°.  2-Bromo-i-nitroacetanilide  crystallises  from  a  mixture 
of  benzene  and  light  petroleum  in  yellow,  four-sided  prisms  and  melts 
at  129°.  2  :  §-DibromoA-nitroacetanilide  crystallises  in  pale  yellowish, 

transparent  prisms  and  melts  at  234° ;  Nolting,  Grandmougin  and 
Michel’s  compound,  melting  at  135°  (Ber.,  1892,  25,  333),  is  the  di¬ 
acetyl  and  not  the  monoacetyl  derivative.  2  :  §-DichloroA-nitrodiacet- 
anilide  crystallises  from  cold  alcohol  in  long,  silky  needles  and  melts 
at  140°.  4:~Bromo-\-formonaplithalide ,  C10H6Br*NH>CHO,  crystallises 
from  chloroform  in  minute,  white  needles  and  melts  at  172°. 

T.  M.  L. 


succinate,  however,  ^-phenylsuccinimide,  c0h4 
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Conversion  of  a- Amino-acids  into  Phenylhydantoins.  By 
Antoine  Mouneyrat  {Ber.,  1900,  33,  2393—2396). — The  hydantoic 
acids  prepared  by  the  action  of  phenylcarbimide  on  a-amino-acids 
(Paal,  Abstr.,  1894,  i,  332)  can  be  converted  into  hydantoins  by  heat¬ 
ing  with  dilute  hydrochloric  acid.  In  this  way,  y-phenyl  hydantoin 
(Guareschi,  Abstr.,  1892,  828)  has  been  prepared  from  aminoacetic 
acid,  and  Kuhn’s  phenylmethylhydantoic  acid  was  converted  into 

CHMe-CCL 

phenylmethylhydantoin ,  _ ^^J>NPh,  which  crystallises  from 

dilute  alcohol  in  needles  and  melts  at  172 — 173°.  Phenylethylhydantoic 
acid ,  prepared  by  the  action  of  phenylcarbimide  on  a-aminobutyric 
acid,  melts  with  liberation  of  gas  at  170°  (corr.);  the  hydantoin  melts 
and  decomposes  at  126 — 127°  (corr.).  Phenylmobutylkydantoin , 

c4h/-ch-co 

jhpCO>NPh’  an<^  phmylbmzylhydantoin , 

CH2Ph*CH>CCL 

were  prepared  from  the  hydantoic  acids  (Fischer,  this  vol.,  646) ;  the 
latter  hydantoin  crystallises  in  needles  and  melts  at  173 — 174°. 

T.  M.  L. 

Convenient  Method  for  the  Preparation  of  Aromatic  Thio- 
carbamides.  By  Julius  von  Braun  {Ber.,  1900,  33,  2726 — 2727). 
— Substituted  thiocarbamides  readily  result  from  the  action  of  various 
oxidising  agents  on  aromatic  dithiocarbamates,  or  mixtures  of  carbon 
disulphide  and  aromatic  amines.  A  mixture  of  carbon  disulphide 
(1  mol.)  and  aromatic  amine  (2  mols.)  is  shaken  up  with  3  per  cent, 
hydrogen  peroxide  and  the  product  extracted  with  alcohol ;  the 
carbamide  is  obtained  from  the  solution  in  practically  quantitative 
yield.  The  method  is  not  applicable  to  the  aliphatic  amines. 

G.  T.  M. 

Action  of  Sodium  Ethoxide  on  Ethyl  Anilinoacetate.  By 
Daniel  Vorlander  and  A.  T.  de  Mouilpied  {Ber.,  1900,  33, 
2467 — 2470). — When  ethyl  anilinoacetate  is  boiled  for  a  short  time 
with  alcoholic  sodium  ethoxide,  the  anhydride  of  anilinoacetic  acid, 

QQ 

1Tt  ^>NPh,  is  formed  ;  it  is  neutral  in  character. 

,ri2 

When  ethyl  anilinoacetate  is  heated  with  dry  sodium  ethoxide,  with 
or  without  anhydrous  ether  or  benzene,  a  product  is  obtained  which 
melts  and  decomposes  at  190°,  dissolves  in  alkalis,  and  apparently  has 

CH  *C*OH 

the  constitution,  NPh<c  "  ^NHph'  With  phenylhydrazine  (2  mols.) 

it  yields  an  orange-red,  crystalline  substance  melting  at  224° ; 
it  forms  a  monobenzoyl  derivative  melting  at  168°.  It  contains  no 
ethoxyl  group,  for  it  can  be  prepared  also  from  methyl  anilinoacetate 
and  sodium  methoxide ;  the  product  in  this  case  is  found  not  to  con¬ 
tain  methoxyl  when  examined  by  Zeisel’s  method.  C.  F.  B. 

Chlorination  of  Aceto-m-toluidide.  By  Fr^d^ric  Reverdin 
and  Pierre  Crepieux  {Ber.,  1900,  33,  2503 — 2504). — A  mono-,  di-,  or 


NPh<C^^2 

iNrnsCO'( 
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tri-chloro-derivative  may  be  obtained  by  treating  aceto-m-toluidide  with 
sodium  chlorate  and  hydrochloric  acid  in  glacial  acetic  acid,  the  nature 
of  the  product  depending  on  the  amount  of  chlorinating  agent  em¬ 
ployed. 

2  :  k-Dichloro-5~acetotoluidide  crystallises  from  alcohol  in  colourless 
needles  and  melts  at  156°.  2  :  k-DichloroS-toluidine,  prepared  by 

hydrolysing  the  preceding  compound,  crystallises  from  light  petroleum 
and  melts  at  85° ;  it  is  volatile  in  steam.  The  trichloroacetotoluidide 
melts  at  181°.  G.  T.  M. 

Constitution  of  Metapurpuric  Acid,  By  Walther  Borsche 
( Ber .,  1900,  33,  2718 — 2723). — Potassium  metapurpurate,  when  pre¬ 
pared  by  mixing  2  : 4-dinitrophenol  with  potassium  cyanide  in  aqueous 
or  alcoholic  solution,  has  a  composition  agreeing  best  with  the  formula 
C^H204N3K,2H20.  This  salt  decomposes  on  treatment  with  cold 
dilute  sulphuric  acid  into  nitrous  oxide,  tarry  products,  and  a  small 
amount  of  2  : 4-dinitrohydroxybenzonitrile  ;  it  explodes  when  heated 
or  when  moistened  with  concentrated  sulphuric  acid. 

2  : 4-Dinitrohydroxybenzonitrile  is  readily  prepared  by  oxidising 
potassium  metapurpurate  with  dilute  nitric  acid  ;  it  crystallises  very 
readily  in  pale  yellow,  lustrous,  flattened  needles  and  melts  at 
125—126°. 

With  a  view  of  detecting  the  presence  of  the  group  (NH*OH)  in 
purpuric  acid,  the  potassium  salt  was  treated  with  sodium  nitrite  and 
dilute  acetic  acid  ;  the  nitrous  acid,  however,  behaves  as  an  oxidising 
agent,  and  the  potassium  salt  of  2  :  4-dinitrohydroxybenzonitrile  is 
produced  \  this  substance  crystallises  with  2H20  in  yellow  needles,  and 
decomposes  explosively  on  heating.  G.  T.  M. 

Purification  of  Phloroglucinol.  By  G.  S.  Fraps  (Amer.  Chem. 
1900,  24,  270 — 271). — In  order  to  prepare  a  solution  of  phloroglucinol 
sufficiently  free  from  diresorcinol  for  the  estimation  of  pentosans  in 
vegetable  materials,  the  following  method  is  adopted.  Commercial 
phloroglucinol  is  extracted  with  hot  hydrochloric  acid  of  sp.  gr.  1  ‘06  ; 
the  hot  solution  is  poured  into  a  larger  quantity  of  hydrochloric  acid 
of  the  same  strength,  left  for  several  days,  and  then  filtered ;  by  this 
means,  the  greater  part  of  the  diresorcinol  is  removed.  E.  G. 

Occurrence  of  Phenylethyl  Alcohol  in  Rose  Blossoms.  By 
Heinrich  Walbaum  (Ber.,  1900,  33,  2299 — 2302.  Compare  this  vol., 
i,  509). — Dried  rose  leaves,  when  extracted  with  ether,  and  fresh  rose 
leaves,  when  extracted  with  light  petroleum,  yield  phenylethyl 
alcohol.  R.  H.  P. 

Compounds  of  Magenta  with  Acid  Colouring  Matters 
having  a  Basic  Chromophore.  By  Alphonse  Seyewetz  (Bull.  Soc. 
Chim.,  1900,  [iii],  23,  771 — 784.  Compare  this  vol.,  i,  356,  522,  and 
614). — The  compounds  of  magenta  with  the  sulphoconju gated  azo¬ 
colouring  matters,  described  in  the  first  part  of  this  paper,  have 
already  been  noticed  (this  vol.,  i,  614). 

Alkali  blue,  acid  violet  4BN,  acid  violet  6B,  and  sulphomagenta 
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combine  with  as  many  mols.  of  magenta  as  they  contain  sulphonic 
groups,  namely,  1,  2,  3,  and  4  mols.  respectively. 

Gallanilic  indigo  PS,  gallanilic  green,  and  rosinduline  A  all  contain 
one  sulphonic  group  and  combine  with  1  mol.  of  magenta,  whilst 
azocarmine  A,  which  contains  two  sulphonic  groups,  combines  with 
2  mols.  of  magenta.  Oxynaphthine  contains  a  hydroxyl  and  a  carb¬ 
oxyl  group  but  no  sulphonic  group ;  it  combines  with  1  mol.  of 
magenta. 

Thioflavine  S  and  primuline  contain  one  sulphonic  group  and  com¬ 
bine  with  1  mol.  of  magenta  whilst  thiazole  yellow  and  erika  B 
contain  two  sulphonic  groups  and  combine  with  2  mols.  of  magenta. 

The  results  described  in  this  and  preceding  papers  are  thus  sum¬ 
marised.  Among  acidic  colouring  matters  having  an  acid  chromophore 
reinforced  or  attenuated  by  the  substitution  of  acid  or  basic  groups,  the 
nitro-colours  and  colours  derived  from  quinoneoximes,  hydroxy  ketones, 
and  hydroxyquinones  combine  with  1  mol.  of  magenta,  whatever  may  be 
the  number  of  substituting  nitro-  or  hydroxyl  groups.  In  the  nitro- 
derivatives,  the  presence  of  sulphonic  groups  increases  the  affinity  for 
magenta,  whilst  with  the  oxyquinone  derivatives  the  reverse  is  the 
case.  Derivatives  of  triphenylmethane  of  the  type  of  rosolic  acid 
containing  only  substituted  hydroxyl  groups  combine  with  1  mol.  of 
magenta,  but  if  carboxyl  groups  are  also  present,  the  number  of  mols. 
of  magenta  affixed  is  correspondingly  increased.  Colouring  matters 
of  the  phthalein  series  combine  with  2  mols.  of  magenta.  Acidic 
colouring  matters  having  a  basic  chromophore  rendered  acid  by  the 
substitution  of  acid  groups,  such  as  sulphonated  azo-colours,  sulpho- 
conjugated  derivatives  of  triphenylmethane,  sulphonic  and  carboxyl 
derivatives  of  quinoneimide,  and  sulphonated  thiazole  and  azothiazole 
derivatives  combine  with  as  many  mols.  of  magenta  as  they  contain 
sulphonic  groups.  In  the  case,  however,  of  sulphonated  azo-colouring 
matters  containing  hydroxyl  groups  in  a  nucleus  other  than  that  con¬ 
taining  the  sulphonic  groups,  an  additional  mol.  of  magenta  is  affixed 
if  a  sufficient  quantity  of  alkali  to  react  with  the  hydroxyl  groups  is 
added.  This  result  is,  perhaps,  to  be  explained  by  a  molecular  trans¬ 
formation,  as  suggested  by  Farmer  and  Hantzsch  (this  vol.,  i.  122). 

N.  L. 

Resolution  of  Racemic  Amino-acids  into  Optically  Active 
Components.  III.  By  Emil  Fischer  (Ber.,  1900,  33,  2370 — 2382. 
Compare  this  vol.,  i,  172). — Benzoyl-d-leucine,  which  is  lsevorotatory 
in  alkaline  solution,  may  be  obtained  from  the  racemic  compound  by 
means  of  the  cinchonine  salt,  and  the  dextrorotatory  isomeride  can  be 
isolated  in  the  form  of  quinidine  salt. 

Benzoyl-v4eucine  crystallises  in  colourless,  rhombic  plates  on  adding 
petroleum  to  the  solution  in  ether,  and  melts  at  137 — 141°  (corr.) ;  it 
dissolves  in  200  parts  of  boiling  water,  from  which  it  crystallises  in 
slender  needles. 

Benzoyl-di-leucine ,  obtained  on  resolving  the  foregoing  substance  into 
its  active  components  by  means  of  the  cinchonine  salt,  crystallises  in 
short  prisms  containing  ^  mol.  of  ether  of  crystallisation,  which  is 
removed  at  50°;  when  containing  ether,  it  melts  indefinitely  at  about 
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60°,  but  when  free  from  ether  fuses  at  105 — 107°  (corr.).  It  dissolves 
in  120  parts  of  boiling  water,  from  which  it  crystallises  in  short  prisms ; 
an  8*46  per  cent,  solution  in  sodium  hydroxide  (1  mol.)  at  20°  gives 
[a]D  -  6*39°.  The  cinchonine,  salt  crystallises  in  aggregates  of  needles 
melting  at  85°.  The  d-leucine,  obtained  by  hydrolysing  the  benzoyl 
derivative  with  10  per  cent,  hydrochloric  acid,  gave  [a]D  —  16*91°  in  a 
4*73  per  cent,  hydrochloric  acid  solution  at  20°. 

Benzoyl-l-leucine,  isolated  in  the  form  of  quinidine  salt,  forms  crystals 
containing  ether  which  melt  first  at  60°,  afterwards  at  105 — 107°; 
[a]D  is  +6*59°  at  20°.  The  quinidine  salt  forms  colourless  prisms 
and  rectangular  plates.  The  Meucine  obtained  on  hydrolysis  gave 
[a]D  +15*59°. 

The  benzenesulphonic  derivative  of  7-leucine, 

CHMe2*  CH2-  CH(C02H)  -NH-  S02Ph, 
crystallises  in  prisms  which  sinter  at  140°,  and  begin  to  melt  at  146° 
(corr.) ;  the  alkali  salts  are  readily  soluble  in  water,  and  crystallise  in 
needles,  whilst  the  lead  and  silver  salts,  which  are  also  crystalline, 
dissolve  more  sparingly.  The  phenylcarbimide  compound  of  r-leucine, 
CHMe2*  CH2-  CH(C02H)  *NH*  00  -NHPh,  crystallises  from  dilute 
alcohol  in  colourless  needles,  melting  and  evolving  gas  at  165°  (corr.); 
it  dissolves  in  about  300  parts  of  boiling  water  and  in  2  parts  of 
boiling  alcohol.  The  silver  salt  crystallises  in  small  needles. 

The  benzoyl  derivative  of  a-aminocaproic  acid, 

CH2Me-  CH2-  CH2*CH(NHBz)*C02H, 
crystallises  in  six-sided  leaflets  and  melts  at  134°  (corr.);  the  barium 
salt  crystallises  in  small  prisms  and  the  silver  salt  in  leaflets.  The 
benzenesulphonic  derivative,  C12Hl704NS,  crystallises  in  aggregates  of 
thin  prisms  and  melts  at  125°  (corr.).  M.  O.  F. 

Resolution  of  Racemic  Amino-acids  into  Optically  Active 
Components.  IV.  By  Emil  Fischer  and  Antoine  Mouneyrat 
(Ber.f  1900,33,  2383 — 2393.  Compare  foregoing  abstract). — Benzoyl- 
di-phenylalanine ,  prepared  by  resolving  the  racemic  compound  into  its 
components  with  cinchonine,  crystallises  from  200  parts  of  boiling 
water  in  colourless  needles  melting  at  145 — 146°  (corr.) ;  the  alkaline 
solution  has  [a]D  -*17*1°  at  20°.  The  cinchonine  salt  crystallises 
from  100  parts  of  hot  water  in  colourless  needles,  and  melts  at 
180 — 181°,  d-Phenylalanine  crystallises  from  water  in  leaflets,  and 
melts,  evolving  gas,  at  283 — 284°  (corr.) ;  a  2  per  cent,  solution  in 
water  has  [a] D  +35*08°  at  16°,  and  a  3*5  per  cent,  solution  in  18 
per  cent,  hydrochloric  acid  has  [a]D  +7*07°.  The  phenylcarbimide 
compound,  CH2Ph’CH(C02H)  *NH*  CO #IIHPh,  crystallises  from  300 
parts  of  boiling  water  in  colourless  needles  melting  at  180 — 181° 
(corr.);  the  alkaline  solution  has  [a]D  +61*27°  at  20°.  Benzoyl- 
7-phenylalanine  has  not  yet  been  obtained  free  from  the  lsevo- 
rotatory  isomeride. 

v-Benzoyl-a-aminobutyric  acid ,  CH2Me*CH(NHBz)*C02H,  crystallises 
from  25  parts  of  boiling  water,  sinters  at  140°,  and  melts  at  145 — 146° 
(corr.).  r -a-Benzenesulphaminobutyric  acid  melts  at  148 — 149°  (corr.), 
and  resembles  the  benzoyl  derivative  in  solubility.  d -Benzoyl-a- 
aminobutyric  acid  crystallises  from  water  and  melts  at  120 — 121° 
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(corr.) ;  the  solution  in  sodium  hydroxide  (1  mol.)  has  [a]D  +30*8°  at 
20°.  The  morphine  salt  melts  at  145 — 146°.  d-a- Aminobutyric  acid 
forms  colourless  leaflets  which  melt  and  decompose  at  303°  (corr.) ;  a 
5*4  per  cent,  aqueous  solution  has  [a]D  +  8*0°.  The  hydrochloride 
crystallises  in  needles,  and  has  [a]D  + 14*51°  in  a  5  per  cent,  aqueous 
solution.  \-Benzoyl-a-aminobutyric  acid  has  [a]D  -31*8°,  and  in  every 
other  respect  corresponds  with  the  dextrorotatory  compound ;  the 
brucine  salt  forms  large,  transparent  crystals  which  melt  at  86 — 87°. 
1-a- Aminobuturic  acid  has  ralD  —7*92°;  the  hydrochloride  has 
[a]D  -14*34°.  M.  O.  F. 

Polymerisation  of  ^-Toluonitrile.  By  Jan  Piepes-Poratynski 
( Chem .  Centr .,  1900,  ii,  477  ;  from  Bull.  Acad.  Sci.  Cracow ,  1900). — 
ip-Cyanloline,  (C6H4MeCN)3,  prepared  by  heating  p-toluonitrile,^-toluic 
chloride,  ammonium  chloride,  and  aluminium  chloride  at  150°  for  a  long 
time,  crystallises  from  benzene  in  white,  lustrous,  needle-shaped  crystals, 
melts  at  276 — 277°,  and  is  insoluble  in  water,  very  soluble  in  hot 
benzene,  and  slightly  so  in  alcohol,  p -Toluiline  or  tri-p-tolylglyoxaline, 
C24H22N2,  obtained  by  the  action  of  zinc  dust  and  boiling  glacial  acetic 
acid  on  jo-cyantoline,  melts  at  234 — 235°,  is  insoluble  in  water,  and 
forms  a  hydrochloride  and  a  platinichloride ;  in  presence  of  alcoholic 
potash,  it  is  oxidised  by  exposure  to  air,  forming  a  strongly  fluorescent 
solution.  One  hundred  parts  of  alcohol  at  16°  dissolve  2-82  of 
toluiline  and  on  boiling  9*851  parts.  E.  W.  W. 

Boiling  and  Subliming  Points  of  some  Allo-acids.  By  Carl 
Liebermann  and  C.  27.  Riiber  (Ber.f  1900,  33,  2400 — 2402). — Cin¬ 
namic,  cinnamylideneacetic,  and  furfurylacrylic  acids,  and  the  corre¬ 
sponding  allo-acids,  can  be  distilled  or  sublimed  unchanged  in  a 
cathode  vacuum  ;  a^ocinnamylideneacetic  acid  is  partially  decomposed 
with  loss  of  carbon  dioxide  when  impure.  The  following  table  of 
temperatures  is  given  : 


Cinnamic  acid,  sublimation  point  .  108° 

aZZoCinnamic  acid,  boiling  point .  95 

Cinnamylideneacetic  acid,  sublimation  point .  145 

aZfoCinnamylideneacetic  acid,  sublimation  point  .  130 

Furfurylacrylic  acid,  sublimation  point . . .  112 

a/foFurfurylacrylie  acid,  sublimation  point .  95 


T.  M.  L. 

Bromocoumarins  and  their  Derivatives.  III.  By  Hugo 
Simonis  and  G.  Wenzel  ( Ber.f  1900,  33,  2326 — 2328.  Compare 
this  vol.,  i,  496). — 3  :  6  :  8-Tribromocoumarin  can  be  synthesised  by 
treating  6  :  8-dibromoeoumarin  dibromide  (from  3  :  5-dibromosalicyl- 
aldehyde  and  acetic  anhydride)  with  cold  alcoholic  potash.  §-Bromo- 
coumarin  dibromidef  obtained  by  the  action  of  bromine  on  6-bromo- 
coumarin,  is  an  unstable  compound  which  crystallises  in  thick 
prisms,  melts  at  102 — 105°  ;  when  treated  with  alcoholic  potash  in 
the  cold,  it  yields  3  : 6-dibromocoumarin,  and  when  warmed  bromo- 
coumarilic  acid. 
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The  paper  contains  a  tabular  statement  of  the  known  bromo- 
derivatives  of  coumarin,  coumarone,  and  coumarilic  acid. 

R.  H.  P. 

Action  of  Phenylhydrazine  and  of  Hydroxylamin©  on 
Ethyl  Phenylcyanopyruvate.  By  Emil  Erlenmeyer,  jun.  ( Ber ., 
1900,  33,  2592 — 2595). — When  ethyl  /?-cyanophenylpyruvate  is 
treated  with  phenylhydraziue  acetate,  the  hydrazone  is  formed  in 
two  isomeric  modifications  ;  one  crystallises  in  yellow  prisms  melt¬ 
ing  at  107 — 108°,  and  the  other  in  fascicular  groups  of  needles 
melting  at  112 — 113°.  The  cause  of  the  isomerism  of  these  two 
forms  has  not  yet  been  ascertained.  When  the  ester  is  treated 
with  pure  phenylhydrazine,  only  a  small  amount  of  the  hydrazone 
is  produced,  the  greater  part  of  the  ester  being  converted  into 
benzyl  cyanide  and  monoethyl  oxalate  monophenylhydrazide,  a  por¬ 
tion  of  which  is  then  converted  into  oxalyldiphenylhydrazine. 

The  oxime  of  ethyl  /3-cyanophenyl pyruvate  forms  large  crystals 
melting  at  119 — 120°,  and  has  an  acid  reaction.  No  separation 
into  optically  active  components  could  be  effected  by  means  of  the 
cinchonine  salt.  A.  H. 

Formation  of  Indigotin  from  Ethyl  Anthranilate.  By  Daniel 
Vorlander  and  C.  Koettnitz  (Ber.,  1900,  33,  2466 — 2467.  Com¬ 
pare  Henze,  this  vol.,  i,  119). — Ethyl  anthranilic  acid  malonate  (carb~ 
oxyphenyliminomalonate),  C09H,C6H4#NH,CH(C02Et)2,  is  obtained  by 
boiling  anthranilic  acid  with  ethyl  bromomalonate  and  water  ;  it  melts 
at  127°,  and  gives  a  reddish-brown  coloration  with  ferric  chloride. 
The  corresponding  acid  can  be  obtained  from  it  by  hydrolysis,  and  the 
triethyl  ester  by  condensing  ethyl  anthranilate  with  ethyl  bromomal¬ 
onate  ;  these  melt  at  185°  and  122 — 124°  respectively.  All  yield 
indigotindisulphonic  acid  when  heated  with  a  large  quantity  of  concen¬ 
trated  sulphuric  acid,  or  indigotin  when  fused  with  caustic  potash,  the 
triethyl  ester,  however,  reacting  less  readily  than  the  other  compounds. 

C.  F.  B. 

Formation  of  Indigotin  from  Woad.  By  Martinus  W.  Beije- 
rinck  ( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1900,  3,  101 — 116). — 
The  view  formerly  expressed  that  woad  contains  free  indoxyl  is  now 
found  to  be  incorrect  (this  vol.,  i,  230,  403) ;  this  substance  is  really 
present  in  an  unstable  compound  called  isatan ,  and  is  set  free  by  the 
action  of  an  enzyme,  isatase.  On  extracting  woad  leaves  with  dilute 
acids,  a  solution  is  obtained  which  remains  unchanged  in  the  air,  al¬ 
though  indoxyl  dissolved  in  acid  of  the  same  strength  is  oxidised  to 
indigotin  •  the  difference  is  due  to  the  fact  that  the  acid  extract  of  the 
plant  contains  isatan,  which  is  stable  under  these  conditions.  A  solu¬ 
tion  containing  2 — 3  per  cent,  of  oxalic  acid  may  be  employed  in  ex¬ 
tracting  isatan  from  woad  leaves  ;  in  more  dilute  acid,  the  isatase 
becomes  active,  whereas  stronger  acid  decomposes  the  substance,  yield¬ 
ing  indoxyl  and  brown  decomposition  products.  Dilute  solutions  of 
other  acids  and  of  acid  salts  may  also  be  employed  in  the  extraction. 

Indican  is  not  affected  by  alkalis,  whereas  isatan  is  decomposed  even 
in  dilute  alkaline  solutions  and  by  feebly  alkaline  salts,  such  as 
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disodium  hydrogen  phosphate  or  ammonium  carbonate.  Both  indican 
and  isatan  are  decomposed  by  acids,  the  latter  also  by  boiling  with 
acid  salts. 

Isatase  is  found  in  the  residue  obtained  by  extracting  the  disinteg¬ 
rated  plant  first  with  alcohol  and  afterwards  with  water.  Whereas 
isatan  is  restricted  to  the  growing  parts,  isatase  is  found  throughout 
the  plant,  and  its  distribution  in  the  cell  is  similar  to  that  of  the  in¬ 
digo  enzymes. 

Isatase  acts  on  isatan  only  in  neutral  or  feebly  acid  solution,  the 
optimum  temperature  of  reaction  being  48 — 50°  ;  at  70°,  the  enzyme 
is  completely  destroyed.  It  does  not  act  on  indican  ;  isatan,  on  the 
other  hand,  is  not  decomposed  by  indigo  enzymes  and  ordinary 
bacteria. 

Indoxyl  is  readily  produced  from  woad  by  extracting  the  young 
leaves  with  a  0'5  per  cent,  solution  of  disodium  hydrogen  phosphate. 

G.  T.  M. 

Synthesis  and  Degradation  in  the  Coumarone  Series.  By 
Richard  Stoermer  (Annalen,  1900,  312,  237 — 336;  313,  79 — 97. 
Compare  Abstr.,  1895,  i,  464;  1897,  i,  526). — The  introductory  por¬ 
tion  of  the  paper  deals  with  comparatively  recent  syntheses  in  the 
coumarone  series,  including  the  condensation  of  aryloxyacetals  under 
the  influence  of  zinc  chloride  dissolved  in  glacial  acetic  acid. 

In  preparing  coumarone  from  phenoxyacetal  by  the  author’s  method, 
and  likewise  when  the  condensation  is  effected  by  means  of  fused 
oxalic  acid,  the  yield  is  greatly  reduced  by  the  production  of  a  poly- 
meride.  This  substance,  after  several  crystallisations  from  dilute 
acetic  acid,  forms  a  yellowish-brown  powder  which  melts  between  80° 
and  100°,  and  decomposes  at  170 — 180°;  it  dissolves  very  readily  in 
ether,  benzene,  and  chloroform,  but  is  less  soluble  in  alcohol,  par¬ 
ticularly  when  hot.  Destructive  distillation  resolves  it  into  phenol, 
coumarone,  and  water,  in  which  respect  it  differs  from  a-paracoumarone, 
which  yields  only  traces  of  phenol  when  distilled  ;  moreover,  deter¬ 
minations  of  molecular  weight  agree  more  closely  with  the  expression 
(C8H60)6  than  with  (C8H60)4,  or  with  (C8H60)s,  which  represent 
a*  and  /?-paracoumarone  respectively. 

[With  Kissel.] — 1  -Methylcoumarone  C6H4<^g^CMe,  prepared 

from  a-phenoxypropionacetal,  is  a  colourless  liquid  having  an  agreeable 
odour;  it  boils  at  189 — 191°,  has  a  sp.  gr.  1*0505  at  14°,  and  the  re¬ 
fractive  index  1*5495  at  15°,  a-Phenoxypropionacetal , 

OPh’CHMe*CH(OEt)2, 

obtained  from  a-bromopropacetal,  phenol,  and  sodium  ethoxide  in  an 
autoclave  at  200 — 210°,  boils  at  131  — 132°  under  14  mm.;  a  -phenoxy- 
propaldehyde ,  C6H5’OCHMe‘CHO,  boils  at  99 — 101°  under  16  mm. 
pressure,  and  yields  the  oxime  and  semicarbazone  melting  at  110°  and 
161*5°  respectively. 

2-Methylcoumarone,C6H4<CQ^^^CH,  derived  from  phenoxyacetone 

(Abstr.,  1895,  i,  464),  has  been  already  described  by  Hantzsch 
(Abstr.,  1886,  707) ;  it  boils  at  193 — 194°,  has  a  sp.  gr.  1*0596  at  11°, 
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and  the  refractive  index  [w]D  1*5535  at  16°.  It  is  fairly  stable 
towards  concentrated  sulphuric  acid,  being  converted  but  slowly  into 
a  polymeride,  (C9H80)4 ;  this  differs  from  the  substance  which  ac¬ 
companies  2-methylcoumarone  when  prepared  from  phenoxyacetone 
and  sulphuric  acid,  and  has  the  formula  (C9HgO)6. 

4-Methylcoumarone,  5-methylcoumarone,  and  6-methylcoumarone, 


C6H3Me<^^^*CH,  prepared  from  the  three  tolyloxyacetals,  have 


been  already  described  (Stoermer,  Abstr.,  1897,  i,  527). 

Of  the  fifteen  possible  dimethylcoumarones,  only  the  2  : 4-dimethyl- 
coumarone  of  Hantzsch  and  Lang  (Abstr.,  1886,  706)  has  been  known 
hitherto ;  the  authors  have  increased  this  number  to  eleven. 

1:4 -Dimethylcoumarone,  C6H3Me<C^^^CMe,  boils  at  211 — 213°, 

has  a  sp.  gr.  1*0491  at  10°,  and  refractive  index  1*5396  at  15°. 
p -Cresoxypropacetal,  C6H4Me*0*CHMe*CH(0Et)2,  boils  at  272°,  and 
] ^-cresoxy'p'opaldehyde ,  C9H4Me*OCHMe*CHO,  boils  at  109 — 1 1  lc 
under  13  mm.  pressure,  and  yields  an  oxime  and  semicarbazone  which 
melt  at  90 — 91°  and  152°  respectively  ;  p-cresoxy propionic  acid , 

C6H4Me*0*CHMe*C02H, 

melts  at  97°. 


1  :  b-Dimethylcoumaroyie , 


C6H3Me<^>CMe, 


prepared  from  the 


aldehyde,  CH0*C6H3Me*0*CHMe*C02H,  and  alcoholic  soda  at  190°, 
is  a  colourless  oil  which  boils  at  217 — 218°,  and  forms  the  picrate 
melting  at  58 — 59°  ;  it  has  a  sp.  gr.  1*051  at  12°,  and  refractive  index 
1*5541  at  15°.  When  prepared  from  ra-cresoxypropacetal,  the 
coumarone  boils  at  a  lower  temperature,  and  yields  a  picrate  which 
melts  at  48 — 49° ;  this  is  probably  due  to  admixture  with  1  :  3-di- 
methylcoumarone.  m -Cresoxyp'opacetal  boils  at  271°,  and  m -cresoxy- 
propaldehyde  boils  at  119 — 120°  under  18  mm.  pressure,  and  yields  an 
oxime  and  semicarbazone  which  melt  at  103°  and  161°  respectively; 
ni -cresoxypropionic  acid  melts  at  105°. 

1  :  6- Dimethylcoumarone,  C6H3Me<^g^J>CMe,  boils  at  208 — 209°, 


has  a  sp.  gr.  1*060  at  11°,  and  refractive  index  1*5385  at  15°. 
o-Cresoxypropacetal  boils  at  139 — 140°  under  15  mm.  pressure,  and 
o  cresoxypropaldehyde  boils  at  105 — 107°  under  13  mm.  pressure, 
and  yields  an  oxime  which  melts  at  113 — 114°;  o- cresoxypropionic  acid 
melts  at  93°. 

[With  Hermes  and  Gross.] — 2  :  4-Dimethylcoumarone, 

C6H3Me<~°;>CHf 

first  prepared  by  Hantzsch  and  Lang  ( loc .  cit.),  boils  at  218 — 220° 
under  747  mm.  pressure,  and  has  an  intense,  persistent  odour  ;  it  has 
a  sp.  gr.  1*0445  at  11°,  and  refractive  index  1*5500  at  16°.  The 
picrate  melts  at  108°.  p -Cresoxy  acetone,  C6H4Me*0*CH2*C0Me,  boils 
at  255°,  and  yields  an  oxime,  plienylhydrazone ,  and  semicarbazone 
meltirlg  at  62°,  90°,  and  187°  respectively. 

_o— 

2  : 5 -Dimethylcoumarone,  C6H3Me<^gj^e^>CH,  a  highly  refractive 
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liquid  having  the  odour  of  peppermint,  boils  at  222°,  has  a  sp.  gr. 
1*0456  at  20°  and  a  refractive  index  1*5505  at  20°  ;  the  picrate  melts 
at  76°.  m-C re soxy acetone  boils  at  248°,  and  yields  a  semicarbazone 
melting  at  147°  ;  the  oxime  and  phenylhydrazone  are  oils. 

2  \§-Dimethylcoumarone,  C6H3Me<C^^e^,CH,  boils  at  216 — 217° 


(corr.),  and  yields  a  picrate  which  melts  at  68°.  o -Cresoxy acetone 
boils  at  240 — 241°,  and  yields  a  semicarbazone  melting  at  178°;  the 
oxime  and  phenylhydrazone  are  oils. 

4  :  6-Dimethylcoumarone,  4 :5-dimethylcoumarone,  and  3 :6-dimethyl- 


coumarone,  C6H2Me2<^^j^CH,  have  been  already  described  by  the 


author  as  op mp and  om-dimethylcoumarones  respectively  (Abstr., 
1897,  i,  527)  ;  the  properties  of  the  corresponding  acetals  and  alde¬ 
hydes  were  recorded  at  the  same  time. 

3  \5-Dimethylcoumarone,  C6H2Me2<C^jj^>CH,  boils  at  219°,  has  a 


sp.  gr.  1*037  at  20°,  and  refractive  index  1*5485  at  21°;  the  picrate 
melts  at  61*5°.  m -Xylenoxy acetal, 

C6H3Me2*  OCH2-  CH(OEt)2  [Me2  :  O  =  1  :  3  :  5], 
boils  at  287 — 288° ;  the  aldehyde  hydrate  melts  at  68°,  and  yields  an 
oxime  which  melts  at  100 '5°. 

[With  Boes.]— 5:6 -Dimethylcoumarone,  C6H2Me2<^J^j^CH,  boils 

at  218°,  has  a  sp.  gr.  1*038  at  20°,  and  refractive  index  1*5478 
at  20°;  the  picrate  melts  at  63°.  o-Xylenoxy acetal  (vicinal)  boils  at 
165°  under  15  mm.  pressure;  the  aldehyde  hydrate  melts  at  75°, 
and  forms  an  oxime  and  semicarbazone  melting  at  106°  and  184° 
respectively. 

4-Ethylcoumarone,  C6H3Et<Cj^^CH,  has  been  described  by 

Stoermer  and  Schroeder  (Abstr.,  1897,  i,  527)  as  p-ethylcoumarone  ; 
the  properties  of  the  corresponding  acetal  and  aldehyde  have  been 
also  recorded. 

§~Ethylcoumarone ,  C6H3Et<C0jj^CH,  boils  at  215°,  has  a  sp.  gr. 

1*033  at  24°,  and  refractive  index  1*538.  o -Ethylphenoxyacetal, 

C6H4Et-0-CH2-CH(0Et)2,  boils  at  275°. 

2 :4:5-7Vime^i/Zcow?n«?’o^6,C6H2Me2<C^^-e^>CH,  boils  at  249 — 250°, 

and  has  a  penetrating  odour  suggesting  camphor  and  peppermint ; 
when  cooled  artificially,  it  crystallises  in  rectangular  plates  melting  at 
40'5°.  The  picrate  melts  at  84 — 85°.  o -Xylenoxy  acetone, 

C6H3Me2*  OCH2-  COMe  [Me2 : 0  -  1  :  2  :  4], 
boils  at  272 — 273°;  the  semicarbazone  and  oxime  melt  at  164*5°  and 
70°  respectively. 

[With  Gross.] — 2  : 3  :  6-Trimethylcoumarone,  06H2Me2<^^e^*C  H, 


melts  at  55°,  and  boils  at  243°  (corr.) ;  the  picrate  melts  at  98°. 
p -Xylenoxyacetone  [Me2  : 0  =  1  :  4  :  5]  boils  at  261°  ;  the  semicarbazone 
and  oxime  melt  at  182°  and  132°  respectively. 
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2:4:  §-Trimethylcoumarone ,  C6H2Me2<C^^-^^>CH,  boils  at  232° 

(corr.),  and  has  a  sp.  gr.  1*007  at  16°;  the  picrate  melts  at  66°. 
as-m -Xylenoxy  acetone  [Me2 : 0  =  1  : 3  :  4]  boils  at  263°  *  the  oxime  and 
semicarbazone  melt  at  133°  and  145°  respectively. 

3:4:  §-Trimethylcoumarone ,  C6HMe3<C^^|-^CH,  has  been  already 

described  as  1  :  3  :  4-trimethylcoumarone  ( loc .  cit.). 

[With  von  Finckh.] — Trimolecular  3 -A  :§-trimethylcoumarone , 

(C11H120)3,  a  bye- product  in  the  condensation,  of  i//-cumenoxyacetal, 
crystallises  from  hot  glacial  acetic  acid  in  slender,  white  needles,  an 
melts  at  168°;  distillation  resolves  it  into  trimethylcoumarone  an 
^-cumenol. 

4-iso Propylcoumarone,  C6H3Pr^<^^j^CH,  boils  at  235°,  has  a 

sp.  gr.  1*055,  and  refractive  index  1*5499  at  19*4°.  p-iso Propylphen- 
oxyacetal ,  C6H4Pr^O-CH2‘  CH(OEt)2,  boils  at  287—288°  ;  the  aldehyde 
hydrate  is  an  oil,  and  yields  a  semicarbazone  and  thiosemicarbazone 
melting  at  127 — 128°  and  95°  respectively. 

1:3:4:  Q-Tetramethylcoumarone ,  C6HMe3<C^^-^>CMej  solidifies  at 

18°  and  boils  at  241 — 242°.  i j/Cumenoxypropionacetal, 

C6H2Me3-  G*CHMe*CH(OEt)2, 
boils  at  159 — 160°  under  16  mm.  pressure. 

[With  Gross.] — 3  :  b-Methylisopropylcoumarone, 

C6H2MePrf<^I>CH, 

boils  at  241 — 242°,  has  a  sp.  gr.  1*0145  and  refractive  index  1*5363 
at  16°  Thy  moxy  acetal,  C6H3MePr^'0'CH2*  OH(OEt)2,  boils  at 
280—281°. 

6  :  ^-MethyVimpropylcoumarone ,  C6H2MePr£<^^^CH,  boils  at 

238 — 240°,  has  a  sp.  gr.  1*0166,  and  refractive  index  1*5294  at  17°. 
Carvacrylacetal  is  a  colourless  oil,  and  carvacrylacetaldehyde, 
C6H3MePr  *OCH2*CHO,  yields  a  semicarbazone  melting  at  253°. 

4-tert .Butylcoumarone,  CM.e3*C6H3<C^£^^CH,  boils  at  238 — 241°; 


in  preparing  it  from  butylphenoxyacetal,  a  considerable  proportion  of 
butylphenol  is  regenerated,  so  that  the  yield  is  very  small. 

[With  Paul  Schreckenberger.] — l-Methyl-/3-naphthafuran, 

melts  at  59°,  and  has  been  described  by  Hantzsch  (loc.  cit.)  ;  the  picrate 
melts  at  156°.  ft- Naphthoxy acetone,  C10H(r#  0*CH2*  CO*CH3,  crystallises 
in  lustrous  leaflets  and  melts  at  78°  \  the  oxime ,  phenylhydrazone ,  and 
semicarbazone  melt  at  123°,  154°,  and  203°  respectively.  2-Methyl-a- 


naphthafuran,  C10H6<^°~>CH, 


has  been  also  described  by  Hantzsch ; 


it  boils  at  296—299° 


[With  O.  Richter  and  K.  P.  Gralert.1 — 1  :  2-Dibromocoumaronet 

_ Q _  J 

C6H4<^g^^>CBr,  prepared  by  the  action  of  bromine  on  bromo- 
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coumarone  in  carbon  disulphide,  melts  at  27°  and  boils  at  269 — 270°; 
further  treatment  with  bromine  converts  it  into  tribromocoumarone , 
C8H3OBr3,  which  crystallises  from  alcohol  in  lustrous  needles,  melts 
at  85°,  and  boils  at  315 — 320°.  Both  derivatives  are  indifferent 
towards  silver  oxide,  even  when  heated  with  it  at  150°  in  sealed  tubes  ; 
concentrated  nitric  acid  converts  the  dibromide  into  dibromonitro - 
coumarone ,  C8H303NBr2,  which  crystallises  from  alcohol  in  white 
needles  melting  at  188°. 

Trichlorocoumarone ,  C8HB0C13,  obtained  when  chlorine  is  passed 
into  an  ethereal  solution  of  chlorocoumarone,  crystallises  from  alcohol 
in  long,  white  needles  melting  at  78°  and  boils  at  258 — 260°  without 
decomposing.  The  conditions  under  which  this  compound  is  produced 
are  not  fully  specified,  the  additive  dichloro-derivative  of  chloro¬ 
coumarone  obtained  under  ordinary  conditions  being  resolved  on 
distillation  into  hydrogen  bromide  and  1  : 2 -dichlorocoumarone, 

06H4<^J1>C01,  which  crystallises  from  alcohol  in  white  leaflets 

melting  at  25 — 26°,  and  boils  at  226 — 227°.  The  authors  have  also 
obtained  a  dichlorocoumaroney  C8H40C12,  and  a  tetrachlorocoumaronef 
08H4OC14,  of  unknown  constitution;  these  melt  at  42 — 43°  and  131° 
respectively,  and  a  third  dichlorocoumarone ,  C8H40C12,  probably  the 
1  :  4-derivative,  melts  at  72°,  and  boils  above  230°.  Chlorocoumarone 
boils  at  199 — 202°,  and  not  at  215 — 217°,  as  stated  by  Kramer  and 
Spilker  (Abstr.,  1890,  496). 

[With  Helbig.]— i-Bromocoumarone}  CgHgBr^^^^CH,  prepared 


by  heating  bromosalicylaldehyde,  chloroacetic  acid,  and  alcoholic  potash 
in  sealed  tubes  at  180°,  is  a  pale  yellow  oil  with  agreeable  odour,  boils 
at  226°,  has  a  sp.  gr.  1*593  at  15°,  and  refractive  index  T 6084  at  15°. 


Bromocoumarilic  acid ,  C6H3<^j^>CJC02H,  produced  in  small  quan¬ 


tity  when  the  above-mentioned  mixture  is  heated  at  198 — 200°,  is  a 
white,  crystalline  powder  which  melts  at  253°  and  sublimes  in 
needles.  Bromoaldehydophenoxyacetic  acid ,  CHO'CgHgBr'O’CH^CC^H, 
a  bye-product  in  the  formation  of  4-bromocoumarone,  melts  at 
163 — 164°  and  sublimes  in  highly  lustrous  needles.  Bromocoumar- 
oxyacetic  acid ,  C02H’CHICH*C6HBBr’<>CH2*  C02H,  crystallises  from 
hot  water  in  yellowish  needles  melting  at  255 — 256°. 

[With  Hans  Bauer.] — ^-Chlorocoumarone ,  CgHgCK^^j^CH,  boils 


at  215 — 217°,  has  a  sp.  gr.  1*262  at  16°,  and  refractive  index  1*5778  at 
16°.  Chloraldehydophenoxy acetic  «czc?,C9H704C1,  separates  from  hot  water 
in  lustrous,  white  crystals  and  melts  at  169 — 170°.  4  :  1  -Chlorocoumarilic 

acid ,  C6H3CK^^^>C •  C02H,  sublimes  in  white  needles  and  melts  at 


258°.  6- Chlorocoumarone ,  C8H50C1,  boils  at  210 — 212°. 

[With  Grafenhan.] — 1  :  2 -Dichloro-j3-naphthahydro/uranf 

C10H6<^°^>CHC1, 


obtained  on  passing  chlorine  into  a  solution  of  /3-naphthafuran  in 
ether,  melts  at  about  74°,  and  loses  hydrogen  chloride  when  exposed 
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to  air ;  when  heated  with  pyridine  or  alcoholic  potash,  it  yields 
2 -chloro-p-naphthafuran,  C10H6<^q^^CCI,  which  crystallises  from 


alcohol  in  lustrous,  white  leaflets,  and  melts  at  55°.  Trichloronaphtha- 
furan ,  C12H5OC]3,  prepared  from  /3-naphthafuran  by  the  action  of 
excess  of  chlorine,  is  a  white,  microcrystalline  powder  which  melts  at 
144°. 


2  :  6(?  iyDibromo-fi-naphthafuran ,  C12H6OBr2,  formed  when  bromine 
acts  on  /3-naphthafuran,  even  when  the  latter  is  in  excess,  crystallises 
from  alcohol  in  woolly  needles  and  melts  at  82° ;  oxidation  gives  rise  to 
/3-bromophthalie  acid. 

\-Chloro-a-naphthafuran ,  C12H70C1,  melts  at  47°.  The  corresponding 
l-bromo  a-naphthq/urant  C19H7OBr,  melts  at  76°,  and  1  : 8-dibromo-a- 
naphthafuran ,  C12H6OBr9,  crystallises  from  alcohol  in  lustrous  white 
needles,  melting  at  109°. 

Acetylcoumarone  (Abstr.,  1897,  i,  528)  combines  with  bromine, 
yielding  the  bromide ,  C8H50* CO* CH2Br,  which  melts  at  89°;  when 
this  is  heated  with  the  sodium  derivative  of  salicylaldehyde,  di - 
coumaryl  ketone ,  C0(C8H50)2,  is  produced,  and  crystallises  from  alcohol 
in  golden-yellow  leaflets  melting  at  154°. 

[With  M.  Helbig.] — i~BromoA'acetylcoumarone^yK^v<^^^^Q\.cy 


prepared  from  bromosalicylaldehyde  and  chloroacetone,  crystallises  in 
white  needles  and  melts  at  109 — 110°;  the  phenylhydrazone ,  oxime , 
and  8emicarbazone  melt  at  164°,  161°,  and  218°,  respectively.  k-Chloro- 


\’(icetylcoumaroney  CgH3C1<C^^^CAc,  melts  at  104° ;  the  oxime  and 


phenylhydrazone  melt  at  162 — 164°  and  90 — 92°  respectively. 

[With  A.  Teudeloff.] — A- Methoxy  coumarone , 

obtained  from  methylacetalylquinol,  has  a  sweet,  penetrating  odour 
and  boils  at  230 — 240°.  Methylacetalylquinol , 

OMe*CGH4*  OCBy  CH(OEt)2, 

is  a  colourless  oil  which  boils  at  192 — 194°  under  38  mm.  pressure, 
and  the  aldehyde  hydrate ,  OMe*C6H4'  0*CH2*  CH(OH)2,  forms  silvery 
scales  which  melt  at  75—76°. 


^-Methoxy  coumarone ,  OMe'CgHg^^^^CH,  boils  at  232 — 233°,  has 


asp.  gr.  1*1567 at  16°, and  refractive  index  1*5664  at  18° ;  concentrated 
sulphuric  acid  develops  an  intense  violet  coloration.  The  picrate  melts 
at  64 — 65°.  Will  and  Beck  (Abstr.,  1886,  880)  obtained  the  same 
coumarone  from  the  methyl  ether  of  umbelliferone,  but  their  state¬ 
ment  that  it  boils  at  178 — 180°  must  be  incorrect.  Methylacetalyl- 
resorcinol ,  OMe^CgH^ 0*CH2,CH(0Et)2,  boils  at  170 — 172°  under 
15  mm.  pressure. 

[With  K.  P.  Gralert.] — Whilst  coumarone  and  its  chloro-derivative 
are  merely  resinified  by  the  action  of  concentrated  hydrochloric  acid, 
excess  of  alcoholic  potash  at  180 — 190°  gives  rise  to  o-hydroxyphenyl- 
acetic  acid.  This  compound  melts  at  144 — 145°,  and  crystallises  from 
turpentine  in  beautiful  needles  \  the  barium  salt  contains  4H20,  and 
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the  ethyl  ether  melts  at  103 — 104°.  The  lactone,  C6H4<^^^>CO, 

described  by  Baeyer  and  Fritsch  (Abstr.,  1884,  1021),  occurs  in  two 
modifications,  which  melt  at  28 '5°  and  49°  respectively  ;  phosphorus 
oxychloride  at  120°  converts  it  into  1-chlorocoumarone  which  boils  at 
203°,  The  amide  of  o-hydroxyphenylacetic  acid  melts  at  116 — 117°, 
and  the  anilide  at  151 — 152°  ;  the  hy  dr  azide  and  phenyl  hy  dr  azide  melt 
at  153 — 154°  and  180°  respectively.  When  the  lactone  is  treated 


with  phosphorus  pentachloride,  the  chloride,  C6H4<C^qj”"^CH2,  is 

produced  ;  elimination  of  hydrogen  chloride  from  this  compound  gives 
rise  to  2-chlorocoumarone,  which  boils  at  199 — 201°.  Other  products 
of  the  action  of  alcoholic  potash  on  coumarone  are  coumaranone,  and 
1-  and  2-ethoxy coumarones.  Alcoholic  potash  resolves  the  dichloro- 
coumarone  which  melts  at  72°  into  5-chloro-2-hydroxyphenylacetic 
acid ,  0H*C6H3C1’CH2*  C02H,  which  crystallises  from  water  in  slender 
needles,  and  melts  at  129*5°,  the  lactone  melts  at  23°. 

%Hydroxy-\-naphthylacetic  acid,  OH*C10H6*  CH^COgH,  prepared  by 
heating  chloro-/3-naphthafuran  with  alcoholic  potash  at  180°,  crystal¬ 
lises  from  dilute  alcohol  in  lustrous,  white  leaflets,  and  melts  at  147°  ; 
the  barium ,  calcium ,  and  copper  salts  are  not  characteristic.  The 


lactone ,  C10H6<^jj  ^>CO,  crystallises  from  alcohol  in  aggregates  of 


small  needles  and  melts  at  104°. 

Bromo-%hydroxynaphthyl-\-acetic  acid ,  OH*C10H5Br*CH2*CO2H,  ob¬ 
tained  from  dibromonaphthafuran  and  alcoholic  potash,  crystallises  in 


lustrous  needles  and  melts  at  166°  ;  the  lactone ,  C10H5 


melts  at  97°  and  boils  at  310°  under  30  mm.  pressure.  Sodium 
amalgam  reduces  the  acid  to  2-hydroxynaphthylacetic  acid,  melting  at 
147°,  and  alkaline  potassium  permanganate  oxidises  it  to  /?-bromo- 
phthalic  acid.  Trichloro-/3-naphthafuran  yields  dichlorohydroxynaphthyl- 
acetic  acid ,  C12H808C12,  when  heated  with  alcoholic  potash  ;  this  acid 
crystallises  in  lustrous  leaflets  and  melts  at  194°. 

o -Hydroxymandelic  aldehyde ,  OH*C6H4*CH(OH)*CHO,  obtained 
on  heating  coumarone  dichloride  with  aqueous  sodium  acetate  at 
40 — 50°  while  the  liquid  is  vigorously  agitated,  crystallises  from 
water  in  long,  white  needles  melting  at  63 — 64°;  ferric  chloride 
develops  a  deep  reddish-violet  coloration,  and  sodium  hydroxide  dis¬ 
solves  the  aldehyde,  forming  a  yellow  solution.  The  semicarbazone 
melts  at  189 — 190°,  and  the  osazone  crystallises  from  alcohol  and 
melts  at  197°.  M.  O.  F. 


Indene,  and  Coumarone  Resins.  By  Gustav  Kraemer  and 
Adolf  Spilker  ( Ber .,  1900,  33,  2257 — 2264). — When  a  solution  of 
coumarone  in  benzene  is  shaken  with  sulphuric  acid,  the  greater  part 
is  converted  into  a  resin  soluble  in  benzene,  whilst  the  remainder 
separates  as  a  brown  powder.  If  80  per  cent,  sulphuric  acid  is  employed, 
the  soluble  resin  is  almost  exclusively  obtained,  but  the  yield  of  the 
insoluble  resin  increases  with  the  concentration  of  the  acid,  until,  with 
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95  per  cent,  acid,  the  coumarone  is  precipitated  in  the  latter  form 
nearly  quantitatively.  The  pure  soluble  resin  melts  at  107 — 108°,  and 
has  a  sp.  gr.  1*25  at  19° ;  its  composition,  CgH60,  is  identical  with  that 
of  coumarone,  but  its  molecular  weight  is  four  times  as  great.  When 
this  resin  is  heated  at  300 — 350°,  a  distillate  is  obtained  consisting 
mainly  of  coumarone,  together  with  some  phenol,  ethylbenzene,  and 
small  quantities  of  o-ethylphenol,  benzene,  toluene,  and  hydro- 
coumarone. 

By  the  action  of  sulphuric  acid  (75  per  cent.)  on  indene,  it  is  con¬ 
verted  into  a  resin  which  is  soluble  in  benzene  ;  this  resin  has  the 
same  composition  as  indene  itself,  but  a  variable  melting  point  and 
molecular  weight.  The  white  resin  obtained  in  this  way  melts  at  210°. 
Under  certain  conditions,  a  compound  of  indene  with  sulphuric  acid 
can  be  isolated;  its  barium  salt,  (C9H9*0S03)2Ba,  forms  yellow, 
indistinctly  crystalline  plates.  The  indene  resin  decomposes  at 
290 — 340°,  yielding  a  distillate  which  consists  of  indene,  together 
with  some  hydrindene  and  phenol. 

The  polymerisation  of  coumarone  proceeds  with  very  little  rise  of 
temperature,  whilst  that  of  indene  produces  considerable  development 
of  heat ;  in  both  cases,  it  can  also  be  effected  by  means  of  aluminium 
chloride. 

If  crude,  heavy  benzene,  boiling  at  155 — 185°.  is  treated  with 
sulphuric  acid  and  the  resulting  mixture  of  resins  distilled,  a  fraction 
is  obtained  at  168 — 172°  which  consists  of  coumarone  and  hydrindene  ; 
the  coumarone  may  be  separated  as  the  picrate,  and  can  be  more  easily 
obtained  in  this  manner  than  directly  from  the  heavy  benzene.  The 
greater  part  of  the  indene,  however,  is  decomposed.  E,  G. 

Esterification  of  Unsymmetrical  Polybasic  Acids.  I.  Esteri¬ 
fication  of  Nitroterephthalic  Acid.  By  Rudolf  Wegscheider 
( Monatsh .,  1900,  21,  621 — 637.  Compare  Abstr.,  1895,  ii,  310;  1898, 
i,  30  and  238). — Good  yields  of  nitroterephthalic  acid  may  be  obtained 
by  Burkhardt’s  method  ( Ber .,  1877,  10,  145),  even  when  as  much  as 
20  grams  of  terephthalic  acid  are  employed  in  one  operation.  The 
nitro-acid  melts  at  259*5°  (corr.)and  the  normal  methyl  ester  at  74 — 75°. 
The  acid  potassium  salt,  C8H406NK,H20,  silver  salt,  C8H306NAg2, 
and  lead  salt,  C8H306NPb,3H20,  have  been  prepared.  The  normal 
methyl  ester  is  obtained  by  the  action  of  methyl  iodide  on  the  acid 
potassium  salt,  or  of  methyl  alcohol  on  the  acid  alone  or  in  pres¬ 
ence  of  hydrochloric  or  sulphuric  acid.  It  crystallises  in  triclinic 
prisms  [a  :  b  :  c  =  1*4745  :  1  :  0*52248  ;  a=100°5T6',  /?=  98°10*2', 
y  =  107°14*8']. 

The  normal  n -propyl  ester  is  a  colourless,  mobile  liquid  distilling  at 
228 — 230°  (corr.)  under  18  mm.  pressure,  and  does  not  solidify  at  0°. 
When  benzyl  alcohol  and  nitroterephthalic  acid  are  heated  together, 
benzaldehyde  and  benzyl  aminoterephthalate  are  formed ;  the  latter 
crystallises  in  needles  melting  at  99 — 101°,  and  forms  a  hydrochloride 
which  is  insoluble  in  ether.  When  the  alcohol  and  acid  are  heated  in 
the  presence  of  sulphuric  acids,  the  products  are  benzyl  ether,  and 
probably  azo-  and  amino-terephthalic  acids.  The  acid  is  also  reduced 
to  the  amino-acid  when  heated  with  menthol.  J.  J.  S. 
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Esterification  of  Unsymmetrical  Poly  basic  Acids.  II.  Esteri¬ 
fication  of  Bromo-  and  Hydroxy- terephthalic  Acids.  By  Rudolf 
Wegscheider  and  Karl  Bittner  (Monatsh.,  1900,  21,  638 — 654.  Com¬ 
pare  preceding  abstract). — Bromoterephthalic  acid  has  been  obtained 
by  Sandmeyer’s  method  from  the  amino-acid  and  hydroxyterephthalic 
acid  by  Burkhardt’s  method  (2?er.,  1877,  10,  145).  When  the  acid 
potassium  salts  of  the  two  acids  are  treated  with  methyl  iodide,  a-acid 
esters  are  formed,  and  the  rule  previously  enunciated  is  followed.  By 
the  esterification  of  the  bromo-acid,  normal  and  /5-acid  esters  are 
formed;  with  the  hydroxy-acid,  the  normal  ester  alone  is  produced 
when  hydrochloric  acid  or  much  sulphuric  acid  is  employed,  but  with 
only  a  small  amount  of  sulphuric  acid  the  /5-acid  ester  is  also  obtained. 
When  the  normal  ester  of  the  bromo-acid  is  hydrolysed  by  alkali,  the 
a-acid  ester  is  formed,  but  from  the  normal  ester  of  the  hydroxy-acid 
the  /5-acid  ester  is  obtained. 

In  the  esterification,  the  same  acid  ester  is  obtained,  whether  the 
catalytic  or  autocatalytic  method  is  employed.  Methyl  bromotere- 
phthalate,  C6H3Br(C02Me)2,  melts  at  54° ;  both  a-  [C02H  :  Br  :  C02Me 
=  1:2:4]  and  /5-  [C02Me  :  Br  :  C02H  =1:2:4]  methyl  hydrogen  tere- 
phthcdate  crystallise  in  glistening  needles  from  their  aqueous  solutions, 
dissolve  readily  in  most  organic  solvents,  the  a-compound  is  somewhat 
more  sparingly  soluble  in  cold  water  than  the  /5-,  and  its  neutral  solution 
gives  a  precipitate  with  lead  acetate  which  is  soluble  in  excess  and  not 
reprecipitated  on  boiling ;  the  /5-compound  behaves  similarly,  except  that 
the  precipitate  is  thrown  down  again  on  boiling.  Slight  differences 
with  copper  sulphate  and  silver  nitrate  solutions  are  also  observable. 
The  constitutions  of  the  two  compounds  follow  from  their  electrical 
conductivities  (compare  Wegscheider,  Abstr.,  1895,  ii,  310).  a-Methyl 
hydrogen  terephthalate  melts  at  145°  and  has  the  dissociation  constant 
K  0  037  ;  the  /5-acid  ester  melts  at  164°  and  has  K  0*50. 

a-Methyl  hydrogen  hydroxyterephthalate ,  [C02Me :  OH :  C02H  =  1:2:4], 
crystallises  in  needles,  melts  at  206 — 208°,  is  readily  soluble  in  ether, 
alcohol,  or  warm  benzene,  but  is  not  so  readily  soluble  in  chloroform 
as  the  isomeride,  and  gives  a  reddish-yellow  colour  with  ferric  chloride. 

/5 -Methyl  hydrogen  hydroxy  terephthalate  [C02H  :  OH  :  C02Me  =  1  : 2 : 4] 
melts  at  177°,  and  gives  a  purple  colour  with  ferric  chloride. 

J.  J.  S. 

^-Cyanobenzyl  Chloride.  By  Nathan  Moses  ( Ber 1900,  33, 
2623 — 2630.  Compare  Mellinghoff,  Abstr.,  1890,  239  ;  Gunther, 
ibid. ,  977;  Reinglass,  1891,  1344;  and  Banse,  1894,  i,  574). — The 
reactions  between  various  reagents  and  p-cyanobenzyl  chloride  have 
been  studied,  and  the  products  isolated,  p -Cyanobenzyl  thiocyanate , 
CN’C6H4*CH2*SCN,  forms  glistening  needles  melting  at  85 — 86°,  and 
when  heated  with  concentrated  hydrochloric  acid  at  180°  yields 
benzylsulphide-ip-dicarboxylic  acid ,  S(CH2*C0H4*CO2H)2,  the  nitrile  of 
which,  obtained  by  the  a.ction  of  potassium  hydrogen  sulphide  on 
y?-cyanobenzyl  chloride,  crystallises  in  yellowish  plates  melting  at 
114’5°.  A  good  yield  of  ^-cyanocinnamic  acid  melting  at  248 — 249° 
is  obtained  when  p-cyanobenzaldehyde,  potassium  acetate  and  acetic 
acid  are  heated,  but  when  sodium  acetate  is  employed  a  small  amount 
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of  a  substance  melting  at  165°,  and  probably  p -aldehydobenzamide  is 
the  only  product.  p -Cyanoplienylpropionic  acid  crystallises  in  six- 
sided  prisms  melting  at  135 — 136°,  and  on  hydrolysis  yields  the 
dibasic  acid ,  C02H-C6H4-CH2*CH2'C02H,  which  decomposes  at  280°. 
Ethyl  di~Tp-cyanobenzylacetoacetate>  CAc(CH2*C6H4*CN)2*C02Et,  crys¬ 
tallises  in  needles  melting  at  133 — 134°. 

Ethyl  di-p-cyanobenzylcyanoaceiate ,  CN,C(CH2*CGH4,CN)2*C02Et,  ob¬ 
tained  from  ethyl  sodiocyanoacetate,  melts  at  110*5°,  and  on  hydrolysis 
yields  di-p-carboxybenzylacetic  acid,  C02H*CH(CH2*C6H4  *C02H)2,  melt¬ 
ing  at  270 — 271°.  Ethyl  di-ip  cvanobenzylmalonate , 

C(CH2-C6H4-CN)2_(C02Et)2, 

melts  at  194°,  and  when  hydrolysed  yields  the  tribasic  acid  melting 
at  270 — 271°.  p -Cyanodiphenylmethane,  obtained  from  p-cyanobenzyl 
chloride,  benzene,  and  aluminium  chloride,  crystallises  in  prisms  melting 
at  50 — 51°,  and  on  hydrolysis  gives  diphenylmethane-\> carboxylic  acid , 
CH2Ph*C6H4*C02H,  melting  at  157 — 158°.  p -Cyanophenyltolylmethane 
is  an  oil  distilling  at  198 — 199°  under  15  mm.  pressure.  Phenyltolyl - 
methane-p- carboxylic  acid ,  C6H4Me*CH2*C6H4*C02H,  crystallises  in 
colourless  needles  melting  at  134 — 135°. 

Di-jt?-cyanodibenzylamine,  NH(CH2*C6H4*CN)2,  obtained  by  shaking 
y)-eyanobenzyl  chloride  with  10  per  cent,  alcoholic  ammonia,  crystallises 
in  prisms  melting  at  105 — 106°,  and  on  hydrolysis  with  hydrochloric 
acid  yields  di  p-carboxydibenzylamine  hydrochloride ,  which  melts  above 
280°.  Tri-p-cyanotribenzylamine  hydrochoride ,  N(CH2*06H4*CN)3,H(Jl, 
crystallises  in  acicular  groups  decomposing  between  270°  and  280°. 

O.  Fischer’s  jo-cyanotriphenylmethane  may  be  obtained  from  cyano- 
benzylidene  chloride,  benzene,  and  aluminium  chloride.  J.  J.  S. 

Transformation  of  Coloured  Unsaturated  Dicarboxylic 
Acids  into  Colourless  Stereoisomerides.  By  Hans  Stobbe 
(Chem.  Centr .,  1900,  ii,  561 — 562  ;  from  Verh.  Ver.  Deutsch .  Naturf. 
Aerzte ,  1899,  88 — 90). — Dibenzylidenesuccinic  acid ,  C2(!CHPh)2(C02H)2, 
prepared  by  the  action  of  sodium  ethoxide,  free  from  alcohol,  on  an 
ethereal  solution  of  benzaldehyde  (2  mols.)  and  ethyl  succinate  (1 
mol.),  melts  at  218°;  on  oxidation,  it  yields  benzaldehyde  and  oxalic 
acid,  and  on  reduction  dibenzylsuccinic  acid,  C18H1804.  Dibenzylidene - 
succinic  anhydride  is  a  lemon-yellow  substance,  which  melts  at 
203 — 204°,  and  when  treated  with  resorcinol  forms  a  compound  analogous 
to  fluorescein  which  by  the  action  of  bromine  yields  an  eosin.  By 
exposing  solutions  of  the  anhydride  in  benzene  containing  iodine  to 
the  action  of  sunlight,  the  stereoisomerides  of  dibenzylidenesuccinic 
acid  are  obtained  in  the  form  of  their  anhydrides,  iso  Dibenzylidene¬ 
succinic  anhydride  separates  in  granules  and  melts  at  254 — 255°. 
alio  Dibenzylidenesuccinic  anhydride  forms  small  scales  and  melts  at 
223°.  Both  are  colourless  substances  and  very  sparingly  soluble  in 
benzene.  In  one  case  an  anhydride  melting  at  172 — 175°  was  obtained, 
but  by  the  further  action  of  light  it  was  converted  into  the  ^soanhy- 
dride.  The  acids  corresponding  with  the  anhydrides  are  also  colourless 
compounds,  iso  Dibenzylidenesuccinic  acid  loses  water  before  it  melts  ; 
nModibenzylidenesuccinic  acid  melts  at  203 — 210°  and  decomposes  at 
220°. 
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Acids  of  similar  constitution  are  formed  by  condensing  y-disubsti- 
tuted  ethyl  itaconate  with  aldehydes  and  ketones  in  presence  of 
sodium  ethoxide.  y-Diphenyl-a-benzylideneitaconic  acid ,  C24H.1804, 
prepared  from  benzaldehyde  and  ethyl  diphenylitaconate,  is  a  yellow 
substance  and  melts  and  decomposes  at  218 — 219°.  By  exposing 
benzene  solutions  of  the  acid  or  of  the  red  anhydride  containing  iodine 
to  the  action  of  sunlight,  a  heavy,  colourless  acid  and  a  heavy,  colourless 
anhydride  are  formed  respectively  ;  the  latter  melts  at  267°.  A  third 
colourless  isomeride  melting  at  247°  is  also  formed. 

From  these  experiments  it  is  evident  that  the  colour  of  all  these 
compounds  may  stand  in  some  fixed  relationship  to  their  configuration 
in  space.  E.  W.  W. 

Coloured  Sulphur  Compounds  of  the  Diphenyl- and  Triphenyl- 
methane  series.  I.  By  Bichard  E.  Meyer  ( Ber .,  1900,  33, 
2570 — 2576). — By  fusion  with  sodium  sulphide,  fluorescein  is  converted 
into  1-thiofluorescein,  in  which  the  oxygen  of  the  pyrone  ring  is  replaced 
by  sulphur,  whereas  fluoran,  in  which  no  hydroxyl  groups  are  present, 
does  not  react  in  this  way.  On  the  other  hand,  by  the  action  of 
phosphorus  pentasulphide,  the  carbonyl  and  lactone  oxygen  of  fluoran, 
diphenylphthalide,  xanthone,  and  thioxanthone,  are  readily  replaced 
by  sulphur,  whilst  this  reaction  only  occurs  very  imperfectly  or  not 
at  all  with  fluorescein  and  similar  derivatives.  No  definite  relation 
could  be  established  between  the  degree  of  fluorescence  of  the  compound 
and  the  number  and  position  of  the  sulphur  atoms  present,  and  similar 
irregularities  are  presented  by  the  melting  points  of  these  compounds. 
The  thiolactones  and  thioketones  yielded  by  colourless  ketones  and 
lactones  are  strongly  coloured,  and  this  affords  additional  evidence  of 
the  marked  chromophoric  function  of  the  sulphur  atom. 

The  exnerimental  details  are  given  in  the  following  abstract. 

A.  H. 


Coloured  Sulphur  Compounds  of  the  Diphenyl-  and 
Triphenyl-methane  Series.  II.  By  Richard  E.  Meyer  and  J. 
Szanecki  {Ber.,  1900,33,  2577 — 2584.  Compare  preceding  abstract). 

— Dithiofluoran ,  CS<^^6^^^>C<Cq6^4^>0,  is  formed  when  fluoran  is 

heated  with  phosphorus  pentasulphide,  and  crystallises  in  thick  red 
needles,  melting  at  155 — 156°.  Alcoholic  soda  reconverts  it  into 
fluoran,  and  on  distillation  with  lime  it  yields  xanthone,  so  that  the 
sulphur  atoms  must  be  situated  in  the  lactone  ring.  In  sulphuric 
acid  solution,  it  shows  a  very  faint  green  fluorescence.  Dithiojiuorescein 


chloride  (< iichlorodithiojluoran ),  CS<C^6^£>C<^q6^3qJ^>0,  is  formed 


by  the  action  of  phosphorus  pentasulphide  on  fluorescein  chloride,  and 
crystallises  in  light  red  needles  melting  at  196 — 197°.  Diphenyl¬ 
phthalide  also  reacts  with  phosphorus  pentasulphide,  yielding  dithio - 


diphenylphthalide , 


CS<^>CPh2, 


which  forms  brick-red  prisms 


melting  at  161—162°.  Xanthone  is  converted  by  the  same  reagent 
into  xanthione,  CS<C^6^0>0  (Graebe  and  Boeder,  Abstr.,  1899, 
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i,  705),  whilst  thioxanthone  yields  dithioxanthone  ( thioxanthione ), 

Q  jj 

CS<Pfiii4>S>  which  is  a  yellow  powder  and  melts  and  decomposes 

at  215°.  The  solution  in  sulphuric  acid  has  a  reddish-brown  colour, 
and  possesses  a  distinct  yellow  fluorescence. 

Thiofluorescein  has  been  already  described  by  Wyler  ( Diss ., 
Zurich ,  1894)  ;  it  dissolves  in  alkalis,  forming  a  rose-pink  solution 
with  a  faint  green  fluorescence.  Phosphorus  pentabromide  converts 

it  into  thiofluorescein  bromide ,  CO<^^6^£^O<^06^3^^>S,  which  is  a 

brown  powder  melting  at  252°.  A.  H. 


Mixed  Esters  of  Cochinelic  Acid.  By  Josef  Landau  ( Ber .  1900, 
33,  2442 — 2446). — When  cochinelic  acid  (compare  Liebermann  and 
Voswinckel,  Abstr.,  1897,  i.  539)  in  ammoniacal  solution  is  precipi¬ 
tated  with  lead  acetate,  a  dilecid  salt,  C10H4O7Pb2,  is  obtained.  This, 
however,  reacts  with  methyl  iodide  just  as  the  trisilver  salt  does. 

When  dry  trisilver  cochinelate  is  heated  with  excess  of  methyl 
iodide  at  100°,  a  mixture  of  the  methyl  ethers  of  trimethyl  and  dimethyl 
hydrogen  cochinelate , 

0Me*C6HMe(C02Me)3  and  0Me*06HMe(C02H)(C02Me)2, 
is  obtained ;  these  can  be  separated  by  means  of  aqueous  sodium 
carbonate.  The  yield  of  trimethyl  ester  is  comparatively  small  ;  it 
can  be  increased  greatly  by  using,  instead  of  the  pure  silver  salt,  a 
mixture  of  it  with  silver  oxide,  obtained  by  precipitating  with  silver 
nitrate  a  solution  of  1  mol.  of  cochinelic  acid  in  4  mols.  of  aqueous 
potassium  hydroxide.  The  trimethyl  ester  melts  at  111 — J13°,  the 
dimethyl  ester  at  58 — 62°  when  dried  in  the  air,  at  85 — 87°  when 
dried  in  a  vacuum  desiccator,  in  which  it  effloresces ;  neither  ester 
gives  a  colour  reaction  with  ferric  chloride.  When  the  dimethyl  ester 
(1  mol.),  best  mixed  with  silver  oxide  in  excess,  is  heated  at  100°  with 
methyl  alcoholic  potassium  methoxide  (1  mol.)  and  methyl  iodide,  it  is 
converted  into  the  trimethyl  ester.  When  these  esters  are  treated 
either  with  5  per  cent,  aqueous  barium  hydroxide  or  with  25  per  cent, 
aqueous  potassium  hydroxide,  the  methoxyl  group  is  hydrolysed  as  well 
as  the  carbomethoxyl  groups,  and  cochinelic  acid  is  obtained  at  once. 
The  unusually  ready  passage  from  the  OH  to  the  OMe  group,  and  vice 
versd,  is  noteworthy.  C.  F.  B. 

Diketohydrindene  Derivatives  of  Cochinelic  Acid.  By  Josef 
Landau  ( Ber.,  1900,  33,  2446 — 2453). — When  trimethylcochinelate 
methyl  ether,  0Me*C6HMe(C02Me)3  (preceding  abstract),  is  heated  at 
100°  with  metallic  sodium,  and  methyl  acetate  is  added  gradually,  a 
yellow  sodium  derivative,  C15H1307Na,  which  crystallises  with  1H20, 
is  formed.  When  an  aqueous  solution  of  this  salt  is  acidified,  the 
sodium  is  removed  and  dimethyl  5-methoxy-l -methyl A  :  3 -diketohydr- 

indene-2  :  4:-dicarboxylatey  OMe*  CoHMe(CO2Me)<^0Q^>CH*  C02Me, 

is  precipitated.  This  forms  an  orange-yellow  powder  which  melts  and  de¬ 
composes  at  98 — 100°,  and  gives  a  reddish-brown  coloration  with  ferric 
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chloride  ;  in  ethereal  solution  it  decomposes  gradually,  forming  methyl 
5 -methoxy-l -methyl-1  :  3-diketohyd?'indeneA-carboxylate, 

0Me-CfiHMe(C02Me)<£°>CH2. 

This  melts  and  decomposes  at  160 — 161°;  it  dissolves  in  alkalis  ;  when 
heated  with  protocatechualdehyde  at  150°,  it  condenses  to  methyl  2-m-p- 
dihydroxybenzylidene-5-methoxy-'J -methyl-1  :  ?>-diketohydrindeneA-carbox- 

^a^,0Me*C6HMe(C02Me)<\QQ^>CrCH*C6H3(0H)2,  which  is  brownish- 

yellow,  melts  at  264 — 266°,  dyes  mordants,  and  dissolves  in  alkalis. 

When  the  yellow  sodium  derivative  is  heated  with  fuming  hydro¬ 
chloric  acid  at  100°,  dimethyl  anhydrobisdS-methoxy-l-methyldiketohydr - 
ind  ene-  li-dicarboxylate , 

OMe-C0HMe(CO2Me)<^Q>C:C<CH  .  C0>C6HMe(C02Me)-0Me, 

is  produced.  This  forms  yellow  crystals,  melts  at  243 — 244°,  dissolves 
in  alkalis,  and  does  not  dye  mordants ;  when  heated  with  methyl 
alcoholic  potassium  methoxide  at  100°,  it  yields  the  acid  or  the  methyl 
hydrogen  ester,  according  as  the  alkali  is  used  in  excess  or  not ;  attempts 
to  hydrolyse  the  methoxyl  groups  were  unsuccessful.  The  methyl 
hydrogen  ester  melts  at  222 — 223°,  the  acid  melts  and  decomposes  at 
294 — 296°  ;  both  form  yellow  crystals,  dissolve  in  alkalis,  and  give 
coloured  precipitates  with  salts  of  heavy  metals.  C.  F.  B. 

Constitution  of  Usnic  Acid.  By  Emanuele  Paterno  (  Atti.  Real. 
Accad.  Lincei ,  1900,  [v],  9,  ii,  119 — 132.  Compare  Widman,  this 
vol.,  i,  235,  347). — An  historical  account  is  given  of  the  chemistry  of 
usnic  acid,  the  results  of  Widman  ( loc .  cit.)  and  of  Hesse  being 
criticised.  The  following  are  the  new  results  obtained  by  the  author. 

Benzoylusnic  acid ,  C18H1507,Bz  or  C18H1608Bz,  obtained  by  heating 
a  dilute  potassium  hydroxide  solution  of  the  acid  with  benzoyl 
chloride,  separates  from  alcohol,  ethyl  acetate,  or  benzene  in  lustrous, 
orange-yellow,  monoclinic  prisms  melting  at  218 — 220°.  [a:b:c~ 

1*9458:1:0*9340  ;  /3  =  56o25'30"].  The  oxime ,  C18H1506N,  melts  at 
226 — 228°,  and  is  soluble  in  alcohol  or  acetic  acid.  By  the  action 
of  phenylhydrazine  on  the  acid  in  acetic  acid  solution,  a  phenyl- 
hydrazone  of  an  anhydro-acid  of  the  composition  C24H2206N2  or 
C24H20O5N2  is  obtained,  melting  at  194 — 195°  ;  it  does  not  yield  usnic 
acid  on  treatment  with  acetic  and  sulphuric  acids,  as  was  the  case  with 
the  compound  prepared  by  Widman  {loc.  cit.).  On  heating  decar busnein 
with  sodium  acetate  and  acetic  anhydride,  the  diacetyl  derivative  of 
decarbusnic  acid  is  formed,  from  which  it  is  concluded  that  the  molecule 
of  usnic  acid  contains  an  acetyl  radicle.  IJsnolic  acid,  prepared  by 
heating  usnic  acid  with  sulphuric  acid,  may  also  be  obtained  by  treat¬ 
ing  decarbusnein  in  the  same  way.  The  basicity  of  usnic  and  de¬ 
carbusnic  acids  is  discussed,  the  constitutions  given  by  Widman 
being  regarded  as  erroneous  ;  Widman’s  observation  that  usnic  acid 
is  optically  active  is  confirmed.  T.  H.  P. 

Oxidation  with  Atmospheric  Oxygen.  By  Heinrich  Biltz 
(. Ber .,  1900,  33,  2295 — 2299). — When  a  stream  of  air  is  passed  through 
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a  solution  of  dibromo-p-hydroxybenzaldehyde,  phenylhydrazone  and 
potassium  hydroxide,  tetrabromodihydroxybenzilosazone ,  C25H20O2N4Br4, 
is  obtained  as  a  crystalline  powder ;  it  melts  at  206°,  and  dissolves  in 
warm  acetic  acid  or  alcohol,  but  is  only  sparingly  soluble  in  light 
petroleum,  chloroform,  benzene,  or  water.  An  equivalent  quantity  of 
hydrogen  peroxide  is  simultaneously  produced.  E.  G. 

Halogenised  Aromatic  Amino-ketones.  By  Franz  Kunckell 
(Ber.,  1900,  33,  2644 — 2654). — [With  G.  Treutjler.] — p-Chloroacetyl- 
acetanilide,  CH^FOO’CgH^NHAc,  made  by  the  action  of  aluminium 
chloride  on  a  mixture  of  acetanilide  and  chloroacetyl  chloride  (compare 
following  abstract),  crystallises  from  a  mixture  of  chloroform  and 
alcohol  in  small,  white  needles,  is  sparingly  soluble  in  alcohol  or  water, 
but  readily  in  chloroform,  and  melts  at  212°.  It  yields  />-acetylamino- 
benzoic  acid  when  oxidised  with  potassium  permanganate.  ip-Chloro- 
acetylaniline ,  CH2C1,C0,C6H4*NH2,  crystallises  in  yellow  or  reddish- 
yellow  leaflets,  melts  at  147°,  and  dissolves  readily  in  alcohol  and  less 
readily  in  ether  or  benzene. 

p -Acetylaminobenzoylmethyl  acetate ,  CII3,C02,CH2*C0,C6H4,NHAc> 
made  by  heating  ^chloroaeetylaniline  dissolved  in  alcohol  with 
potassium  acetate,  crystallises  from  water  in  small,  white  needles  melt¬ 
ing  at  1 62°.  The  corresponding  benzoate,  C6H5*C02*CH2*C0#C6H4*NH  Ac, 
forms  white,  felted  needles  and  melts  at  200 — 201°.  p -Aminobenzoyl- 
methyl  acetate  crystallises  from  benzene  in  white  needles  and  melts 
at  135°. 

p -Acetylaminobenzoylcarbinol,  OH*CH2*CO*C6H4*NHAc,  obtained  by 
shaking  the  acetate  with  15  per  cent,  sodium  hydroxide  solution,  crys¬ 
tallises  in  white  leaflets,  melts  at  176 — 177°,  and  dissolves  readily  in 
chloroform  and  alcohol,  but  is  nearly  insoluble  in  ether  or  benzene. 
The  phenylhydrazone ,  C16H1^02N3,  separates  from  alcohol  in  yellow 
needles  melting  at  223°.  p -Aminobenzoylcarbinol  crystallises  from 
benzene  in  bright  yellow  needles  melting  at  165°,  and  is  soluble  in 
alcohol  or  in  acids,  but  only  very  sparingly  in  water.  The  hydro¬ 
chloride ,  C8H902N,HC1,  melts  above  250°,  and  the  phenylhydrazone , 
C14H15ON3,  crystallises  in  yellow  needles  and  melts  at  199°. 

When  aceto-jfl-toluidide  is  treated  with  chloroacetic  chloride,  both  the 
chloroacetyl-o-  and  m-toluidines  are  obtained.  Chloroacetylaceto- p- 
toluidide ,  CH2Cl*CO*C6H3Me*NHAc,  separates  from  alcohol  in  white 
needles  melting  at  180 — 181°,  and  dissolves  readily  in  alcohol,  ether, 
chloroform,  benzene,  or  light  petroleum  ;  when  warmed  with  potass¬ 
ium  hydroxide  solution,  it  is,  as  a  result  of  hydrolysis  and  oxidation, 
partially  converted  into  p-dimethylindigotin, 

C6H8Me<g^>C:C<g5>C6H3Me. 

Chloroacetyl-y-toluidine  melts  at  136°. 

Chloroacetylaceto  m-toluidide  crystallises  from  dilute  alcohol  in 
yellow,  cube-like  crystals  melting  at  120°,  dissolves  readily  in  alcohol, 
chloroform,  or  benzene,  and  sparingly  in  ether  or  light  petroleum. 
Chloroacetyl-m-toluidine ,  CH2Cl*CO*C6H3Me’NH2,  melts  at  75°. 

[With  G.  Hecker.] — Chloroacetyl-o-toluidine ,  from  aeeto-o-toluidide, 
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crystallises  from  alcohol  in  slender,  white  needles  and  melts  at  160°; 
when  warmed  with  strong  aqueous  potash,  it  is  not  oxidised  to  an 
indigo  derivative,  so  that  the  chloroacetyl  group  is  not  in  the  ortho¬ 
position  with  regard  to  the  acetylamino-group ;  it  is  oxidised  by 
permanganate  to  a  dicarboxylic  acid,  C10H9O5N,  of  unknown  con¬ 
stitution  ;  on  nitration,  it  yields  a  mononitro- derivative,  CnHn04N2Cl, 
which  melts  at  205°.  Acetylamino-o-tolylmethyl  acetate , 

CH3  ■  C02  •  CH2  •  CO  C6H3Me  •  NH  Ac, 

crystallises  from  alcohol  in  white  needles  and  melts  at  90° ;  the  corre¬ 
sponding  benzoate ,  C18Hl704N,  forms  white  needles  and  melts  at  130°. 
Chloroacetyl-o-toluidine ,  CH2Cl*CO*C6H3Me*NH2,  separates  from  al¬ 
cohol  in  white  leaflets  melting  at  75° ;  the  hydrochloride ,  C9Hl;lONCl2, 
decomposes  at  about  170°. 

Chloroaceiyl-&s-aceto-Ya-xylidide ,  C12H1402NC1,  crystallises  from  alco¬ 
hol,  in  which  it  is  readily  soluble,  in  long,  white  needles  melting 
at  150°.  Chloroacetyl-&s-m-xylidiney  CH2Cl*CO*C6H2Me9*NH2,  melts 
at  126°;  its  hydrochloride  forms  long,  white  needles  which  decom¬ 
pose  without  melting  at  150°.  Chloroacetylnitroxylidiney  C12H1304N2C1, 
crystallises  from  alcohol  and  melts  at  202°. 

pAmino-m-dimethylbenzoylmethyl  acetate ,  C12H1503N,  from  chloro- 
acetyl-as-m-xylidine,  crystallises  in  yellowish  leaflets  melting  at 
109°,  and  the  corresponding  benzoate  forms  needles  melting  at 
118 — 119°.  The  free  carbinol  could  not  be  obtained. 

Chloroacetylaceto-xp-cumidide ,  CHgChCO'CflHMe^NHAc 

[COCH2Cl :  Me3 : NHAc  =  3  : 1  :  2  :  4  :  5], 
crystallises  from  dilute  alcohol  in  white  needles  melting  at  189°. 
Chloroacetyl-xp-cumidine ,  CH2Cl*CO*C6HMe3,NH2,  crystallises  from 
water  in  pearly  leaflets  and  melts  at  70°;  the  hydrochloride  forms 
white  needles  melting  at  245°.  Chloroacetylnitroaceto-yp-cumidide , 
Ci3Hi504N2C1,  crystallises  from  alcohol  in  white,  felted  needles  and 
melts  at  200°. 

Two  isomeric  bromopropionylaceto-o-toluidides, 

CHBrMe  •  CO  •  C6H3Me*NH  Ac, 

were  obtained  by  treating  a  mixture  of  aceto-o-toluidide  and  bromopro- 
pionyl  bromide  with  aluminium  chloride  in  direct  sunlight  ;  the  one 
forms  bundles  of  white  needles  melting  at  158°,  and  the  other  small, 
white  needles  melting  at  138° 

a-Bromopropionylacetoxylididey  C13Hl602NBr,  crystallises  from  alco¬ 
hol  in  white  leaflets  melting  at  115 — 116°. 

a-Bromop'opionylaceto-if/-cumididey  C14H1802NBr,  separates  from 
dilute  alcohol  in  a  crystalline  condition  and  melts  at  146°.  A.  L. 

New  Method  of  Preparing  Aromatic  Amino-ketones.  By 
Franz  Kunckell  ( Ber.y  1900,  33,  2641 — 2644).  — A  good  general 
method  of  preparing  aromatic  amino-ketones  consists  in  allowing  alu¬ 
minium  chloride  to  act  on  a  mixture  of  acetanilide  and  an  acyl  chlor¬ 
ide,  carbon  disulphide  being  used  as  a  diluent.  The  resulting  acetyl 
compounds  are  afterwards  hydrolysed  by  boiling  with  15  per  cent, 
hydrochloric  acid. 

p -Propionylacetanilide,  COEt*C6H4*NHAc,  crystallises  from  water 
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in  yellow  needles  melting  at  161°.  p -Propionylaniline  is  soluble  in 
water  and  alcohol,  crystallises  in  long,  yellow  needles,  and  melts  at 
140°;  the  hydrochloride  and  sulphate  form  white  crystals  and  melt  at 
198°  and  225°  respectively. 

p-n -Butyrylacetanilide,  COPra,C6TT4*NHAc,  crystallises  in  white 
needles  and  melts  at  142°.  p- n-Butyrylaniline  dissolves  readily  in 
alcohol  and  water  and  melts  at  84°;  the  hydrochloride  melts  at  178°, 
and  the  sulphate  at  216°. 

Ethyl  Tp-propionylphenylcarbamate ,  C0EfC6H4'NH,C02Et,  crystal¬ 
lises  in  white  needles  and  melts  at  154°.  p -Propionylphenylcarbamidey 
COEt-C6H4-NH-CO-NH2,  melts  at  218°.  A.  L. 

New  Synthesis  of  Ketones.  By  Edgar  Wedekind  (Chem.  Centr ., 
1900,  ii,  561  ;  from  Verh.  Ver.  Deutsch .  Naturf.  Aerzte ,  1899,  108 — 110). 
— By  the  action  of  phenylacetyl  chloride  on  triethylamine  dissolved 
in  anhydrous  ether  or  benzene,  triethylamine  hydrochloride  and  a 
compound,  (CHPh'CO)#,  are  formed,  no  intermediate  additive  com¬ 
pound  being  produced.  The  crude  product  is  a  thick  oil,  and  on  dis¬ 
tillation  under  8 — 10  mm.  pressure  yields  a  clear,  yellow  oil  from 
which  a  crystalline  oxime  may  be  prepared.  The  ketone  obtained 
from  the  oxime  yields  a  phenylhydrazone  identical  with  that  formed 
by  the  action  of  phenylhydrazine  on  the  crude  oil.  Prom  the  crude 
product,  however,  a  ketone  of  a  different  constitution  has  been  iso¬ 
lated  ;  it  is  a  crystalline  substance  and  melts  at  170 — 171°.  The 
formation  of  dehydracetic  acid  by  the  action  of  acetyl  chloride  on  tri¬ 
ethylamine  is  probably  due  to  the  polymerisation  of  a  ketone.  Since 
many  acid  haloids  also  form  primary  products  which  react  with  water 
to  form  corresponding  acid  anhydrides,  this  action  may  possibly  con¬ 
stitute  a  new  method  of  preparing  ketones.  E.  W.  W. 


3-Bromo-l-indone  and  its  Derivatives.  By  S.  Schlossberg 

( Ber 1900,  33,  2425—  2432).— 3- Bromo -Undone,  C6H4<^g‘>CH, 

prepared  by  distilling  phenylpropiolic  acid  hydrobromide  with  phos¬ 
phoric  oxide  in  a  vacuum,  forms  small,  yellow  needles  and  melts  at 
64° ;  bromine  converts  it  into  dibromoindone,  and  strong  nitric  or 
sulphuric  acid  into  dibromodiketohydrindene. 


3-Anilino-l-indone ,  CO\q  jj  ^ONHPh,  crystallises  from  alcohol 
in  bronze-coloured,  metallic  flakes  and  melts  with  decomposition  at 
204 — 205°.  3-Benzylamino-hindone,  GO<^p^?"^‘G,NH,CtI2Ph, 

^6tl4 

crystallises  from  alcohol  in  orange  needles  and  melts  at  153°. 
These  two  compounds  are  converted  by  fuming  hydrochloric  acid  into 

diketohydrindene.  3-Bromo-\dndoxime,  CBr<^|j_£>C!N*OH,  crys¬ 


tallises  from  dilute  alcohol  in  minute,  yellow  needles  and  melts  at 
9  8°.  3  -  Phenylhydrazino- 1  - indonephenylhydrazone , 


NHPh-N:C<^^>C-NH-NHPh, 

or  NHPh'NIO<C!^^j4^>C‘N,NHPh,  forms  small, 


reddish-brown 
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needles  and  melts  and  decomposes  at  142°*  Diindonecicetic  acid , 

^>CO^  *C02H,  prepared  by  the  action  of  sodium  ethoxide 

on  a  mixture  of  ethyl  malonate  and  bromoindone,  crystallises  from 
alcohol  in  small,  yellow  needles  and  melts  at  192° ;  the  sodium  salt  is 
orange-coloured,  and  only  slightly  soluble  in  water  and  alcohol. 

Diindoneacetone,  CHAc(^CO<C^^^C^  ,  prepared  by  the  action 

of  ethyl  sodioacetoacetate  on  3-bromoindone,  crystallises  from  alcohol 
in  small,  dull  yellow  needles  and  melts  at  212°. 

Diindoneacetophenone,  CHBz^C<^^  ^>CO^  ,  prepared  by  the 

action  of  ethyl  sodiobenzoylacetate  on  3-bromoindone,  crystallises 
from  alcohol  in  small,  glistening,  yellow  needles  and  melts  at 
246°. 

Ethyl  indonecyanoacetate,  CCK^p  tt  ^C*CH(CN)*C02Et,  prepared 

^6±i4 

by  the  action  of  sodium  ethoxide  on  3-bromoindone  and  ethyl  cyano- 
acetate  in  the  cold,  crystallises  from  dilute  alcohol  in  small,  brown 
needles  and  melts  at  124°;  diindonecyanoacetic  acid, 

CN-cfc<Q^jT>Co)  •COjEt, 

produced  when  hot  solutions  are  used,  crystallises  from  alcohol  in 
small,  glistening,  dark  yellow  needles  and  melts  and  decomposes  at 
285°  ;  the  sodium  salt  is  orange-red  and  only  slightly  soluble  in  water. 

Diindonemalonitrile ,  C(CN)2^C<^^  ^>CO^  ,  crystallises  from 

acetic  acid  in  small,  reddish-brown  needles  and  melts  with  decomposition 

at  310°.  Diindonebenzoylacetone,  CAcBz^C<^^j  ^>CO^  ,  crystallises 

from  alcohol  in  small,  yellow  needles  and  melts  at  258°. 

T.  M.  L. 

Halogen-substituted  Indone  Derivatives  of  /6-Diketones.  By 
Theodor  Lanser  and  Fritz  Wiedermann  ( Ber .,  1900,  33,  2418 — 2424. 
Compare  Liebermann,  Abstr.,  1899,  i,  373  and  522). — Ghloroindone - 

malononitrile ,  CO<Cp  „  ^H>CH(CN)2,  crystallises  from  dilute  acetic 

acid  in  reddish-brown  needles  and  melts  with  frothing  at  159°. 

Chloroindonecyanoacetamide ,  CO<^p^^^^>C*CH(CN),CO*NH2,  crys- 

L'6±14 

tallises  from  alcohol  in  white,  but  from  acetic  acid  in  yellow,  needles, 
and  melts  at  208 — 209°. 

Ethyl  bischloroindonemalonate ,  C2^C ^>CO^  (C02Et)4,  pre¬ 
pared  by  the  action  of  moist  silver  oxide  on  ethyl  chloroindonemalonate, 
crystallises  in  minute,  white  needles  and  melts  at  219 — 220°. 

Ethyl  bromoindonedicarboxyloglutaconate , 

C0<7C^t>C-C'(C02Et)2-GH:C(C0aEt)2, 

L'6LL4 

crystallises  from  alcohol  in  yellow  needles  and  melts  at  131°. 
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Ethyl  chloroindonemalonate  phenylhydrazone , 

NHPh-NIC^^^C-CHfCOoEt),, 
forms  short,  brown  needles  and  melts  at  144 — 145°. 

Bromoindone  resorcinol  ether ,  CO\7<  u  ^C‘0*CfiHyOH,  forms 

^6h4 

yellow  needles  and  melts  at  171°  ;  the  acetyl  derivative  separates  from 
dilute  acetic  acid  in  yellow  crystals  and  melts  at  105°. 

QQJ 

Ethylaminochloroindone ,  CO\p  „  ^C*NHEt,  prepared  by  the 

action  of  ethylamine  on  the  ethyl  malonate  derivative,  forms 
short,  red  needles  and  decomposes  at  188°.  Ethylaminobromo- 
indone  forms  red  needles  and  decomposes  at  151°.  Benzylamino- 

.-QQK 

chloroindone ,  CO\p  Tr  ^C*NH*CH2Ph,  forms  red  prisms  and  de- 

composes  at  182°.  Attempts  to  condense  dibromoindone  with  2  mols. 
of  ethyl  malonate  gave  only  Gabriel  and  Michael’s  tribenzoylenebenz- 
ene  (compare  Liebermann  and  Bergami,  Abstr.,  1890,  514). 

T.  M.  L. 

Action  of  Iodine  on  Ethyl  Sodiodiketohydrindenecarboxyl- 
ate.  By  Carl  Liebermann  and  L.  Flatow  ( Ber .,  1900,  33, 

CO 

2433 — 2439). — Diiodolcetohydrindene ,  CgH4<C^qq^>CI2,  prepared  by 

the  action  of  iodine  on  ethyl  sodiodiketohydrindenecarboxylate,  crys¬ 
tallises  from  acetic  acid  in  small,  yellow  prisms  and  melts  and 
decomposes  at  199°.  Trisdiketohydrindene , 

O6H4<co>C(CH<CO>C0H4)2> 

produced  under  other  conditions  when  less  iodine  is  used,  forms  snow- 
white  prisms  and  melts  and  decomposes  at  266°  ;  the  dipotassium 
salt  (of  the  enolic  form)  is  green  with  a  golden  shimmer  ;  the  barium 
salt  is  red.  Anhydrotrisdiketohydrindene ,  C27H1205,  probably  a  pyrone 

co-c6h4 

derivative,  CsH4<Cqq^C<Cq  — q>0,  prepared  by  the  action  of  acetic 

co-c6h4 

acid  and  sodium  acetate  on  trisdiketohydrindene,  separates  in  golden- 
yellow  scales,  and  does  not  melt  at  320°.  T.  M.  L. 

Trisdihydroxybenzoylenebenzene.  By  Josef  Landau  ( Ber ., 
1900,  33,  2440 — 2442). — The  dark  green  substance  (Abstr.,  1898, 
i,  673)  obtained  from  anhydrobisdimethoxydiketohydrindene  is  better 
prepared  by  heating  the  sodium  derivative  of  ethyl  dimethoxydi- 

CO 

ketohydrindenecarboxylate,  C6H2(0Me)2<\QQ^>CNa,C02Et,  with 

fuming  hydrochloric  acid  at  150°;  it  forms  a  very  insoluble,  black, 
granular  powder,  and  has  the  formula  (C9H403)a;.  XJnder  similar 
conditions,  anhydrobisketohydrindene  is  converted  into  tribenzoyl- 

3  &  2 
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enebenzene,  so  that  the  dark  green  substance  is  probably  trisdi- 
hydroxybenzoylenebenzene,  and  may  be  represented  by  the  formula : 


C6H2(OH)2-CO 


CO- 


— c-c: 

I  I 


C6H2(OH)2‘C*C: 


co 


:C 
I 

-C 

■C6H2(OH)2 


[CO  :  C  :  (OH)2  =  1  :  2  :  5  :  6]  . 


It  forms  a  hexabenzoyl  derivative  when  heated  with  benzoyl  chloride 
at  150°.  C.  F.  B. 


2  : 2'-Dihydroxyflavone.  By  Stanislaus  von  Kostanecki  and 
A.  Seifart  ( Ber .,  1900,  33,  2509 — 2512.  Compare  this  vol.,i,  448). — 
2  :  % -Diethoxyflavayione,  C15H10O2(OEt)2,  obtained  by  adding  50  per  cent, 
sodium  hydroxide  solution  to  a  hot  alcoholic  solution  of  2-hydroxy-5- 
ethoxyacetophenone  and  o-ethoxybenzaldehyde,  crystallises  from  alcohol 
in  needles  melting  at  100 — 101°.  It  dissolves  in  concentrated  sulphuric 
acid  or  alcoholic  potassium  hydroxide,  yielding  orange  solutions  ;  its 
alcoholic  solution  exhibits  a  blue  fluorescence.  The  morao&romo-deriva- 
tive,  C15H9Br02(0Et)2,  crystallises  in  short  needles,  and  melts  at 
101—102°. 

2  : 2 '-Diethoxyjlavone,  C15H802(0Et)2,  prepared  by  heating  the  pre¬ 
ceding  compound  with  alcoholic  potassium  hydroxide,  crystallises  in 
colourless  needles  melting  at  106°;  its  solution  in  concentrated  sul¬ 
phuric  acid  is  yellow  with  a  green  fluorescence. 

The  compound  is  hydrolysed  by  the  action  of  sodium  ethoxide, 
o-ethoxybenzoic  acid  and  2-hydroxy-5-ethoxyacetophenone  resulting 
from  the  acidic  fission,  whilst  the  monoethyl  ether  of  quinolcarboxylic 
acid  is  produced  by  the  ketonic  fission. 

It  was  formerly  stated  that  3  :  2'  diethoxyflavone  on  hydrolysis  yields 
salicylic  acid,  together  with  the  monoethyl  ether  of  resacetophenone 
(Abstr.,  1899,  i,  524) ;  in  reality,  the  acidic  fission  gives  rise  to 
o-ethoxy  benzoic  acid.  The  product,  which  was  taken  to  be  salicylic 
acid,  is  the  monoethyl  ether  of  resorcylic  acid,  resulting  from  the 
ketonic  fission. 

2  : ^ -Dihydroxyjlavone,  produced  by  the  action  of  hydrogen  iodide 
on  2  : 2'-diethoxyflavone,  is  obtained  in  pale  yellow  needles  melting  at 
304 — 305° ;  it  dissolves  in  aqueous  alkalis,  yielding  yellow  solutions, 
and  its  solution  in  concentrated  sulphuric  acid  is  yellow  with  a  green 
fluorescence.  The  diacetyl  derivative  forms  colourless  prisms  and 
melts  at  148—149°.  G.  T.  M. 


ft- Methyl-2-hydroxychromone.  By  C.  Crivelli  and  Stanislaus 
von  Kostanecki  (Ber.,  1900,33,  2512  —  2513.  Compare  preceding  ab¬ 
stract). — 2  :  5  -  Diethoxy  acetylacetopheno7ie,  C6H3(OEt)2*CO,CH2*COMe, 
obtained  by  mixing  together  2  :  5-diethoxy  acetophenone,  ethyl  acetate, 
and  metallic  sodium,  acidifying  with  dilute  acetic  acid  and  extract¬ 
ing  with  ether,  separates  from  dilute  alcoholic  solutions  in  colourless, 
flattened  acicular  crystals,  and  melts  at  60°;  its  alcoholic  solution  is 
reddened  by  ferric  chloride. 


^-Hydroxy -2-methylchromone,  OB>C6H4<^ 


O— OMe 
CO-CH 


produced  from 


ORGANIC  CHEMISTRY. 


669 


the  preceding  compound  by  the  prolonged  action  of  hot  hydriodic  acid, 
crystallises  in  pale  yellow  prisms  and  melts  at  247° ;  it  develops  a 
yellow  coloration  when  dissolved  in  alkalis  ;  its  solution  in  concentrated 
sulphuric  acid  is  colourless  with  a  greenish-blue  fluorescence.  The 
acetyl  derivative  crystallises  in  silky  needles,  and  melts  at  99°. 

2  :  5-Diethoxybenzoylacetophenone ,  C6H3(OEt)2  •COCH2*COPh,  pre¬ 
pared  in  a  similar  manner  to  the  corresponding  acetyl  compound, 
crystallises  in  pale  yellow,  lustrous  needles,  and  melts  at  72 — 74°;  its 
alcoholic  solution  develops  a  red  coloration  with  ferric  chloride.  When 
heated  with  hydriodic  acid,  it  is  converted  into  2-hydroxy flavone 
(compare  Abstr.,  1899,  i,  370).  G.  T.  M. 


4'-Hydroxyflavone.  By  S.  Grossmann  and  Stanislaus  von 
Kostanecki  ( Ber .,  1900,  33,  2515 — 2517). — 2:4 ’ -Diethoxybenzoyl- 
acetophenone ,  prepared  from  ethyl  2-ethoxybenzoate  and  4-ethoxyaceto- 
phenone  by  condensation  with  sodium  (compare  this  vol.,  i,  239), 
crystallises  from  dilute  alcohol  in  leaflets,  and  melts  at  110 — 111°; 
on  boiling  for  several  hours  with  hydriodic  acid  of  sp.  gr.  1*9,  it 


yields  4 ’ -hydroxy flavone,  C6H4<^ 


O— C-CrH4*OH 
1 1  6  4 

COCH 


which 


crystallises 


from  pyridine-alcohol  in  small,  white  tufts  of  needles,  melts  at  268°, 
and  dissolves  in  concentrated  sulphuric  acid  giving  a  solution  with  an 
intense  blue  fluorescence.  i'-Acetoxy flavone  crystallises  from  dilute 
alcohol  in  white  needles  and  melts  at  137°.  M -Ethoxy jlavone,  obtained 
by  warming  2  : 4'-diethoxybenzoylacetophenone  for  only  a  short  time 
with  hydriodic  acid  of  sp.  gr.  1*7,  crystallises  from  alcohol  in  white 
needles  melting  at  139 — 140°.  W.  A.  D. 


2  :  3-Dichloro-a-naphthaquinolyl  Derivatives  of  /5-Diketones. 
By  Fr.  Michel  (Ber.,  1900,  33,  2402 — 2411.  Compare  Liebermann,  this 
vol.,  i,  310). — Plagemann’s  dichloronaphthaquinone  (Abstr.,  1882,  973) 
is  produced  in  small  quantities  in  the  preparation  of  2  : 3-dichloro-a- 
naphthaquinone  from  the  calcium  derivative  of  dinitronaphthol ;  with 
ethyl  sodiomalonate,  it  gives  a  diethyl  chloronaphthaquinonemalonate , 
C10H4O2Cl*CH(CO2Et)2,  which  forms  a  yellow,  crystalline  powder, 
melts  at  86°,  and  gives  a  blue  coloration  with  sodium  ethoxide. 

2-Chtoro-%-(i-cyanobenzyl‘a~naphthaquinone7  C10H4O2Cl*CHPh#CN,  pre¬ 
pared  from  2  :  3-dichloro-a-naphthaquinone  and  the  sodium  derivative  of 
benzyl  cyanide,  crystallises  from  alcohol  in  short,  yellowish  prisms, 
and  melts  at  184°. 

Ethyl  2-chlorO‘a-naphthaquinone-2>-acetoacetate , 

C10H4O2Cl*CHAc*CO2Et, 

prepared  in  a  similar  manner  from  ethyl  sodioacetoacetate,  separates 
from  alcohol  in  yellow  crystals  and  melts  at  106 — 107°;  ethyl  2- 
acetonyl-a-naphthaquinone-3 -acetate  (Liebermann,  loc.  cit.),  is  produced 
as  a  bye-product. 

Methyl  2-chloro-a-naphthaquinone-Z-benzoylacetate , 

C10H4O2C1-CHBz  •  C02Me, 

separates  from  methyl  alcohol  as  a  yellow,  crystalline  powder  and 
melts  at  about  172 — 173°.  %Chloro-a-naphihaquinone-Z*acetylacetoney 


G70 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


C10H4O2C1#CHAc2,  crystallises  from  dilute  alcohol  in  yellow  scales  and 
melts  at  131 — 132°. 

Ethyl  acetylmethylnaphthindenequinonecarboxylate , 


C6H4<C0.jj 


COC-CH(C02Et) 


CAc 


>CM 


e  or 


CA< 


C0.C*C(C02Efc) 


coo 

sodioacetylacetone  on 


-CHAc^CMe’ 
ethyl  chloro  a- 


at 


prepared  by  the  action  of 
naphthaquinoneacetoacetate,  crystallises  in  minute,  garnet-red  needles 
and  melts  at  177°. 

2-Chloro-a-naphthaquinone-%-benzoylacetoney  C10H4O2C1*CHAcBz, crys¬ 
tallises  in  large,  yellow  tablets  from  methyl  alcohol  and  melts  at 
109° 

Diethyl  S-chloro-a-naphthaquinone-S-oxalacetate, 

C10H4O2Cl  •  CH(C02  Et )  •  CO  •  C02E  t, 
crystallises  from  alcohol  in  yellow,  transparent  prisms,  melts 
117 — 118°,  and  loses  carbon  dioxide  on  further  heating. 

Diethyl  %chloroanhydro-a.-naphthaquinone-2-acetonedicarboxylate , 

co<CCi-?H(c°2Efc)>co, 

C6H4-C:C(C02Et) 

prepared  by  the  action  of  diethyl  sodioacetonedicarboxylate  on  dichloro- 
a-naphthaquinone,  separates  from  alcohol  as  a  dull  yellow,  crystalline 
powder  and  melts  at  159 — 160°. 

2~Chloro-a-naphthaquinone-Z-dihydroresorcinoli 

C1ftH40,01-CH<^;3>CH 


2’ 


crystallises  from  alcohol  in  yellowish  flakes  melting  at  258°. 
a -Naphthaquinonebis- 1  - phenyl-?>-methylpyrazolone , 


C6H4<^>C2H; 


Pjr/GO-NPlA 
°  TJMeIN  ). 


prepared  by  the  action  of  sodiophenylmethylpyrazolone,  crystallises 
from  alcohol  in  clear,  blood-red,  glistening  flakes. 

Measurements  are  given  of  the  crystals  of  ethyl  chloro-a-naphtha- 
quinoneacetoacetate,  chloro-a-naphthaquinonebenzoylacetone,  and  di¬ 
ethyl  chloro-a-naphthaquinoneoxalacetate.  T.  M.  L. 

Halogen-substituted  /3-Naphthaquinolyl  Derivatives  of  /5-Di¬ 
ketones.  By  H.  Hirsch  (Ber.,  1900,  33,  2412—2418.  Compare  pre- 

CO — CO 

ceding  abstract). — Z-Ghloro-2-bromo-P-naphthaquinone ,  C6H4<C^^. 

crystallises  from  acetic  acid  in  bronze-coloured,  glistening  plates  and 
melts  at  181*5°;  with  aniline,  it  gives  Zincke  and  Frohlich’s  3-chloro- 
2-hydroxy-a-naphthaquinoneanilide  (Abstr.,  1887,  54). 

Ethyl  3-chlorO‘fi-naphthaquinone-4:~malonate , 

g^;>CCH(COlB)„ 

crystallises  from  alcohol  in  reddish-yellow  prisms  and  melts  at  97°. 
Ethyl  3-chloro-fi-naphthaquinone-k-acetoacetate , 

^^Cc-CHAc-CO.Et, 

CO  OqIT4 

crystallises  from  acetic  acid  in  red,  glistening  needles  and  melts  at 
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QQ _ CCj 

175°.  3-Chloro-fi-naphthaquinone-i-acetylacetone,  *  ^  ^C*CHAc2, 

crystallises  from  acetic  acid  in  red  needles  and  melts  at  218°. 

0Q _ QQJ 

3-Chloro-/3-naphthaquinoneA-benzoylacetone,  »  ^>C'CHAcBz, 

crystallises  from  acetic  acid  in  dark-red,  glistening  tablets,  and  inelts 
at  195°.  Methyl  3-chloro-/3~naphthaquinoneA-benzoylacetate , 

CO — CCl^  ^TjrT> 

C0-06H4>C‘CHBz'C02Me' 
is  a  red,  crystalline  powder  and  melts  at  173°. 

Diethyl  3-  chloro~f3-naphthaquinoneA oxalacetate, 

CO — CC1 

C0-06H4>0‘CH(C0aEt)2'C0'C°2Efc' 
crystallises  from  alcohol  in  orange-red,  glistening  flakes,  and  melts  at 
127*5°. 

00 _ QQJ 

S-Chloro-fi-naphthaquinoneA-deoxybenzoin ,  l  ^C*CHPhBz, 

C0,06rL4 

forms  glistening,  golden-yellow,  felted  needles  and  melts  at  195*5°. 

0q _ QTjr 

3-Bromo-/3-naphthaquinoneA-acetylacetone,  •  ^>C*CHAc2, 

CO*O0H4 

forms  deep-red  needles  and  melts  at  212°.  T.  M.  L. 

Synthetical  Bases  of  the  Series  of  Terpenes  and  Camphors  : 
Pyrrole  Derivatives  of  the  Camphor  Group.  By  Paul  Dupen 
and  W.  Treff  ( Annalen ,  1900,313,  25 — 58.  Compare  Abstr.,  1899, 
i,  779). — Aminocamphor  undergoes  condensation  with  aldehydes  and 
(3- ketones,  yielding  in  the  latter  case  a  derivative, 

.ch-n:cr-ch,-cob/ 

c8h14<i,0 

which,  under  the  influence  of  sodium  ethoxide,  becomes  converted 

_.ch-n:cr 

into  an  isomeric  dicyclic  compound,  C8H14<^^q^  j  this 

readily  loses  water,  changing  into  the  pyrrole  derivative, 

,C-NH-CK 

— C-COR 


CH  O1 

^/8X114  \Q- 


c-/(r!\c/N\c 

The  ring  system,  X  ”C-  M  U,  which  forms  the  basis  of  these 

C 

compounds,  is  entitled  camphenepyrrole  by  the  authors. 

The  pyrrole  derivatives  obtained  in  this  way  are  distinguished  as 
a-compounds,  because  they  undergo  isomeric  transformation  when 
treated  with  mineral  acids,  yielding  the  so-called  /^-compounds,  which 

C-NICR 

appear  to  be  zsopyrrole  derivatives,  C8H14<^|J _ CH*COR'  ’  ^^aining 

tertiary  nitrogen. 

[In  part  with  D.  Heynsius.] — Anhydroacetylacetoneaminocamphor , 
.CH-NICMe-OH.-CO-CH, 

08h14<a 


•CO 


,  prepared  by  merely  mixing  ethereal 
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solutions  of  acetylacetone  and  freshly  prepared  aminocamphor,  crystal¬ 
lises  from  a  mixture  of  ether  and  petroleum  in  long,  colourless 
needles,  and  melts  at  88° ;  mineral  acids  resolve  it  into  the  com¬ 
ponents. 

XbNH-CMe 

S-Acetyl-Z-vnethylcamphenepyrrole  (a -derivative),  C8H14<\|j _ CA.c  7 

crystallises  in  colourless  prisms  melting  at  231°,  and  in  small  quanti¬ 
ties  may  be  distilled  at  325°  ;  it  is  obtained  by  recrystallising  from 
glacial  acetic  acid  the  aldolic  condensation  product, 

/CH-NiCMe 

W±1u\C(OH)-CHAc  ’ 

which  results  from  anhydroacetylacetooeaminocamphor  and  sodium 
ethoxide,  and  crystallises  from  acetone,  benzene,  or  alcohol  in 
hexagonal  leaflets  melting  at  150°.  The  acetyl  derivative, 
crystallises  from  methyl  alcohol  in  long,  slender  needles  melting  at 
88°,  and  the  nitrosoamine ,  separates  from  petroleum  in 

yellowish  prisms  melting  at  119°.  Ginnamoylmethylcamphenepyrrole , 

ONH-CMe 

C8H14<m _ C*CO*CH,CHPh>  Proc*ucec*  ky  the  action  of  benzalde- 

hyde  in  presence  of  alkali,  crystallises  from  a  mixture  of  ether  and 
petroleum  in  orange-yellow  leaflets  which  melt  to  a  reddish-brown 
liquid  at  180°. 

C-RICMe 

3 -Acetyl-2-methylcamphenepyrrole  (/3- derivative ),  C8H14\jJ _ CHAc* 

formed  when  the  a-modifi cation  is  heated  with  dilute  mineral  acids, 
crystallises  from  light  petroleum  in  slender  needles  melting  at 
134 — 135°  ‘  it  resists  the  action  of  reducing  agents  which  attack  the 
isomeride,  and  is  also  indifferent  towards  acetic  anhydride. 

C-NH-CHMe 

3-Acetyl-Z-methylcamphenepyrroline,  C8H14\Jj _ CHAc  9  0^^ne(^ 

by  reducing  a-acetylmethylcamphenepyrrole  with  zinc  dust  and  glacial 
acetic  acid,  is  a  colourless,  alkaline,  viscous  oil  which  boils  at  226 — 228° 
under  120  mm.  pressure,  has  a  sp.  gr.  1'0164  at  9°/4°,  and  refractive 
index  1'5005  at  9°;  it  has  a  camphor-like  odour,  and  distils  slowly  in 
steam.  The  picrate  crystallises  in  a  network  of  small  needles  and 
melts  at  133 — 134°;  precipitates  are  formed  with  mercuric  chloride, 
copper  sulphate,  and  silver  nitrate,  but  they  are  not  characteristic. 
Oxidation  by  Tafel’s  method  (Abstr.,  1894,  i,  301)  regenerates  acetyl  - 
met  hy  lcam  phenepy  r  role .  2  -Methylcamphenepyrroline , 

^C-NH*CHMe 


CH  <11 


-CR 


a  bye-product  in  the  formation  of  methylacetylcamphenepyrroline, 
boils  at  210 — 212°  under  120  mm.  pressure  ;  the  picrate  melts  at  213°. 

When  3-acetyl-2-methylcamphenepyrroline  is  reduced  with  sodium 
amalgam  in  ice-cold  dilute  hydrochloric  acid,  2-methylS-hydroxyethyl- 
7.  .  T  XH-NH-CHMe 

camphanepyrrolidine ,  C8H14<^jj _ CH*CHMe*OH  ’  *s  Pro^uce(^  m 

two  modifications,  of  which  the  one  more  soluble  in  ether  (A)  crystal¬ 
lises  from  petroleum  in  highly  refractive  prisms  melting  at  130 — 131°, 
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and  forms  the  picrate  and  platinichloride  melting  and  decomposing  at 
220 — 221°  and  183 — 185°  respectively;  the  isomeride  (B),  which  is 
sparingly  soluble  in  ether  or  petroleum,  crystallises  from  alcohol  in 
needles  which  melt  at  222°,  the  picrate  and  platinichloride  melting  at 
187°  and  129 — 130°  respectively,  the  latter  decomposing. 
Anhydroethylacetoacetate-aminocamphor , 

^CH-NICMe-CH.-CO.Et 

obtained  from  ethyl  acetoacetate  and  freshly  prepared  aminocamphor, 
crystallises  from  petroleum  in  long,  colourless  needles  melting  at  58°. 
Ethyl  2~mtthylcamphenepyrvole'3-carboxylate  (a- derivative ), 

.ONH-CMe 

PTT  <11  I  J 


C*C02Et  ’ 


crystallises  from  ether  or  petroleum  in  colourless,  rectangular  leaf¬ 
lets,  melts  at  198°,  and  boils  at  330°,  slightly  decomposing;  the  acetyl 
derivative,  C18H2503lSr,  also  forms  colourless,  rectangular  leaflets, 
which  melt  at  63 — 64°,  and  the  nitrosoamine ,  C16H2203N2,  separates 
from  petroleum  in  small  needles  melting  at  126 — 127°.  The  ester  is 
somewhat  indifferent  towards  hydrolytic  agents,  but  alcoholic  potash  at 
125°  eliminates  carbon  dioxide,  forming  the  base,  C13H21ON,  which 
melts  at  136°,  and  yields  the  picrate  melting  at  141 — 142°.  The 

XhNICMe 

/?- derivative ,  C8H14\jj _ crystallises  from  dilute  alcohol 

in  aggregates,  and  melts  at  124 — 125°;  it  is  hydrolysed  by 
alcoholic  potash,  forming  fi-methylcamphenepyrrolecarboxylic  acid , 
.C-NICMe 


CH  <fn 


-ch-co2it 


which  darkens  at  195°,  melts,  evolving  gas,  at 


210°,  and  forms  sodium,  calcium,  lead,  copper,  and  silver  salts  which 
are  not  characteristic. 

APNH-CMe 

2 -Methylcamphenepyrrole,  ,  prepared  by  heating 


dried  sodium  /3-methylcamphenepyrrolecarboxylate  with  lime,  is  a 
yellowish,  viscous  oil  which  crystallises  in  melting  ice  and  boils  at 
220 — 224°  under  210  mm.  pressure. 

Ethyl  2-methylcamphenepyrroline~'3~carboxylatei 

0-NH*CHMe 

W  ^14^0 - CH-  C02E  t’ 

obtained  by  reducing  ethyl  methylcamphenepyrrolecarboxylate  with 
zinc  dust  and  acetic  acid,  boils  at  245 — 246°  under  207  mm.  pressure 
and  at  293 — 295°  under  atmospheric  pressure  ;  it  is  a  strongly  alkaline, 
viscous  oil  with  an  agreeable  odour  of  peppermint. 


Anhydrobenzoylacetoneaminocamphor, 


f  l  TT 

V-'8I114 


CH’NICMe*  CH< 


i 

^CO 


COPiT 


crystallises  from  alcohol  in  long,  colourless  prisms,  and  melts  at 
1110  ;  mineral  acids  resolve  it  into  the  components. 

C-NH-CMe 

Z-Benzoyl-S-melhylcamphenepyrrole ,  C8H14<C^j _ C* COPh*  cr^ stal- 

lises  from  benzene  in  pale  yellow  prisms  and  melts  at  256° ;  the  acetyl 
derivative  crystallises  from  methyl  alcohol  in  colourless  prismsmelting 
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at  104 — 105°,  and  the  ‘phenyl hy dr azone  separates  from  benzene  in 
leaflets  melting  at  132°.  M.  O.  F. 


Synthetical  Bases  of  the  Series  of  Terpenes  and  Camphors  : 
Camphenamine  and  /3-isoCamphor.  By  Paul  Duden  and  Alfred 
E.  Macintyre  ( Annalen ,  1900,  313  59 — 79.  Compare  this  vol., 
i,  302). — The  authors  have  studied  the  action  of  nitrous  acid  on 

camphenamine,  g8h14<  CH  >  expecting  to  obtain  the  enolic  form  of 

a  ketone,  C10U16O,  which  would  differ  from  natural  camphor  in 
the  mutual  displacement  of  the  carbonyl  and  methylene  groups ;  the 
product,  however,  although  having  the  anticipated  empirical  formula, 
is  an  unsaturated  alcohol,  and  is  quite  indifferent  towards  hydroxyl- 
amine,  semicarbazide,  or  sodium  in  alcohol.  The  name  /3-zsocamphor 
is  chosen  by  the  authors  for  this  compound. 

r  .  n  ^CH-NIL 

[In  part  with  J.  Robertson.] — {3- Aminoborneol ,  9 

stereoisomeric  with  a-aminoborneol  (Abstr.,  1898,  i,  677),  and  produced 
along  with  that  substance  when  aminocamphor  is  reduced  in  boiling 
alcohol  with  excess  of  sodium,  melts  at  166°  and  boils  at  262 — 263° 
under  751  mm.  pressure  ;  the  specific  rotatory  power  is  [a]D  -42  46° 
in  methyl  alcohol,  that  of  the  a-modification  being  [a]D  -8*73° 
in  the  same  medium.  The  auricliloi'ide  forms  slender  needles  melting 
at  227°;  the  platinichloride  crystallises  in  leaflets  melting  at  293° ;  the 
carbamide  melts  at  211°,  and  the  acetyl  derivative  at  130°.  Attempts 
to  withdraw  the  elements  of  water  from  aminoborneol  by  means  of 
concentrated  sulphuric  acid,  phosphoric  oxide,  phosphoric  acid,  concen¬ 
trated  hydrochloric  acid,  zinc  chloride,  and  phosphorus  pentasulphide 
have  been  unsuccessful.  In  order  to  arrive  at  camphenamine,  there¬ 
fore,  it  was  necessary  to  convert  aminoborneol  first  into  chloro- 
camphanamine,  and  then  eliminate  hydrogen  chloride  from  that 
compound  (this  vol.,  i,  302). 

XB>NH2 

Chlorocamphanamine,  an  which  suddenly 

solidifies  to  the  hydrochloride  of  camphenamine  when  an  attempt  is 
made  to  distil  it ;  its  hydrochloride  crystallises  in  needles,  and  melts 
at  255°.  The  platinichloride  decomposes  above  260°,  and  the  picrate 
melts  at  190 — 191°. 

j>nh2 

Camphenamine,  C8H14<^jjjj  ,  is  a  colourless,  mobile  oil  with  a 


sweet,  characteristic  odour ;  it  boils  at  160 — 161°  and  at  205 — 207° 
under  pressures  of  200  mm.  and  748  mm.  respectively.  It  has  a 
sp.  gr.  0*9399  at  20°,  and  the  refractive  index  1*4935  at  20°;  the 
specific  rotatory  power  is  [a]D  —4*15°  in  methyl  alcohol.  The  hydro- 
chloride ,  sulphate ,  and  nitrate  decompose  at  250°,  272°,  and  198 — 199° 
respectively  ;  the  platinichloride ,  aurichloride ,  and  picrate  melt  and 
decompose  at  267 — 268°,  157 — -158°,  and  214 — 215°  respectively, 
whilst  the  zinc  double  salt ,  ZnSO4(C10Hl7]Sf)2,H2SO4,6H2O,  crystallises 
from  water  in  lustrous  leaflets  and  decomposes  above  280°.  The 
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acetyl  derivative  melts  at  100°,  and  the  carbamide  separates  from 
methyl  alcohol  in  long  prisms  melting  at  190°. 

CH 

/3-iso Camphor,  OH'C8H13<CjJjj,  prepared  by  the  action  of  nitrous 

acid  on  camphenamine,  sublimes  in  long  needles  having  the  odour  and 
appearance  of  camphor,  and  melts  at  102°  ;  the  specific  rotatory  power 
is  [a]D  +  17*65°  in  methyl  alcohol.  The  substance  decolorises  bromine 
in  chloroform,  combines  with  hydrogen  bromide,  and  reduces  alkaline 
permanganate.  The  phenylur ethane ,  C1^H2102N,  crystallises  from 
petroleum  or  dilute  methyl  alcohol  in  long  needles  melting  at  112°. 

M.  0.  F. 

Camphordioximes.  By  Francesco  Angelico  (Atti  Real.  Accad. 
Lincei,  1900,  [v],  9,  ii,  47 — 51). — By  boiling  bromopernitrosocamphor 
with  excess  of  hydroxylamine  hydrochloride  and  sodium  hydroxide  in 
dilute  alcoholic  solution,  and  then  passing  a  current  of  carbon  dioxide 
through  the  liquid,  the  camphor-/3-di oxime  of  Manasse  is  obtained  ; 
but  when  the  hydroxylamine  acts  in  the  presence  of  sodium  acetate, 
the  products  are  the  a-dioxime  and  a  new  isomeride  to  which  the 
name  camphor-ft-dioxime  is  given.  The  latter  is  slightly  soluble  in 
alcohol,  melts  at  about  245°,  and  gives  a  dibenzoyl  derivative  melting 
at  188°.  The  a-  and  S-dioximes  are  also  obtained  when  bromocamphor 
is  boiled  in  aqueous  alcoholic  solution  with  hydroxylamine  hydro¬ 
chloride  and  sodium  acetate.  Four  isomeric  camphordioximes  have 
now  been  prepared,  this  being  the  first  instance  in  which  all  the 
isomeric  dioximes  of  an  asymmetrical  diketone  are  known. 

T.  H.  P. 

Fenchone.  By  Hans  Czerny  ( Ber .,  1900,  33,  2287 — 2294). — 
Bromofenchone,  C10H15OBr,  obtained  by  heating  fenchone  with  bromine 
for  20  hours  at  100°  in  a  sealed  tube,  is  a  colourless  oil  which  boils 
at  131  — 134°  under  18  mm.  pressure,  has  a  faint  camphor-like  odour, 
a  sp.  gr.  1*348  at  12°,  a  refractive  index  1*51013,  and  a  rotation 
+  11*6°  in  a  100  mm.  tube.  It  is  not  readily  volatile  with  steam, 
and  yields  neither  an  oxime  nor  a  semicarbazone.  When  a  solution 
in  acetone  is  heated  under  pressure  at  130— 140°  with  freshly  preci¬ 
pitated  silver  oxide,  the  substance  is  not  attacked.  If  the  compound 
is  heated  with  zinc  dust  and  acetic  acid,  fenchone  is  regenerated. 

When  bromofenchone  is  heated  with  excess  of  strong  alcoholic 
potassium  hydroxide,  fencholenic  acid  is  produced,  identical  with  that 
obtained  by  Wallach  (Abstr.,  1891,  219  ;  1892,  1237);  it  has  a  re¬ 
fractive  index  1*4734  and  sp.  gr.  1*008  at  22°;  when  cooled  with 
liquid  air,  it  crystallises.  The  acid  dissolves  easily  in  concentrated 
sulphuric  acid,  and  if  the  solution  is  poured  on  ice,  an  isomeric  com¬ 
pound,  C10H16O2,  separates,  which  melts  at  77°  and  crystallises  from 
light  petroleum  in  leaflets  ;  it  neither  dissolves  in  solutions  of  sodium 
carbonate  or  hydroxide  nor  decolorises  solutions  of  potassium  per¬ 
manganate. 

Tribromofenchane ,  C10H15Br3,  formed  by  the  gradual  addition  of 
bromine  to  a  solution  of  fenchone  in  phosphorus  trichloride,  is  a  yellow 
oil  which  boils  at  181 — 186°  under  18  mm.  pressure,  and  rapidly 
darkens  in  the  air ;  it  does  not  crystallise,  but  when  cooled  with 
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liquid  air,  solidifies  to  a  vitreous  mass.  When  tribromofenchane  is 
boiled  with  zinc  dust  and  acetic  acid,  it  yields  a  crystalline  substance , 
C10H15Br,  which  melts  at  115 — 116°,  has  a  camphor-like  odour, 
sublimes  very  readily,  decolorises  solution  of  potassium  permangan¬ 
ate,  and  in  its  general  properties  resembles  the  chlorofenehene  of 
Gardner  and  Cockburn  (Trans.,  1897,  71,  1157  ;  1898,  73,  704). 

E.  G. 


Carvotanacetone,  Tanacetone,  and  Terpenone,  O10H16O, 
(from  Tetrahydrocarvone).  By  Friedrich  W.  Semmler  ( Ber ., 
1900,  33,  2454 — 2459). — Carvotanacetone  is  different  from  dihydro- 
carvone  (compare  Abstr..  1895,  i,  675)  and  carvenone  (Abstr.,  1899, 
i,  225)  j  from  its  direct  reduction  by  sodium  (to  tetrahydrocarvone) 
the  presence  of  a  C!OCO  group  may  be  inferred.  When  oxidised 
with  dilute  aqueous  permanganate  at  0°,  it  is  now  found  to  take  up 
60  per  mol.,  and  yield  pyruvic  and  fsopropylsuccinic  acids ;  hence  its 

formula  must  be  and  it  is  an  “  ortho  ” 


derivative  (this  vol.,  i,  453).  In  harmony  with  this  constitution  is 
the  fact  that  it  unites  with  hydrogen  sulphide  in  ammoniacal  solution  ; 
the  product  melts  at  about  95°,  and  is  probably  identical  with  a  sub¬ 
stance  obtained  by  Wallach  and  Schrader  (Abstr.,  1894,  i,  537)  from 
the  high  boiling  fraction  of  thuja  oil.  In  the  conversion  of  tanacetone 
into  carvotanacetone  (Abstr.,  1894,  i,  339),  it  is  thus  the  meta-bond 
of  the  former  (this  vol.,  i,  241)  that  disappears. 

The  existence  of  this  meta-bond  is  maintained,  as  opposed  to  the 
para-bond  assumed  by  Fromm  (this  vol.,  i,  402). 

Yon  Baeyer’s  terpenone,  CloII10O,  yields  an  acid,  C9H1604,  when 
oxidised,  and  this  yields  isopropylsuccinic  acid  when  further  oxidised. 


CHPrP — CH 

•2^ch2-c(:ch2) 

the  pseudo-form  corresponding  with  carvotanacetone. 


Probably  terpenone  has  the  formula  CH2<^| 


?>CO,  and  is 
C.  F.  B. 


Oil  of  Turpentine.  By  Chas.  T.  Tyrer  and  Alfred  Wert¬ 
heimer  ( Pharm .  J.f  1900,  [iv],  11,  101 — 104). — Exhaustive  frac¬ 
tionation  of  large  quantities  of  American  turpentine  failed  to  show 
any  optically  inactive  portion.  About  0*5  per  cent,  boiling  between 
160-2°  and  160*4°  had  a  rotation  of  -  0'04°  (measured  in  a  188*6 
mm.  tube) ;  of  21  fractions  the  last  eleven  were  lsevorotatory,  the 
limit  being  —  10*3°.  B.  L.  J. 

Viscosity  of  Essential  Oils.  By  Edwin  Dowzard  [Pharm.  J., 
1900,  [iv],  11,  100). — The  viscosity  numbers  of  a  series  of  oils  as 
determined  in  a  Beischauer  viscometer,  are:  Lime,  177  j  bergamot, 
219  8  ;  orange,  1125;  citronella,  536  ;  rosemary,  320  ;  winter  green, 
261;  sassafras,  238;  lemon,  139*6.  For  citrene,  the  value  is  106*8 
and  for  a  mixture  of  citrene  and  citral  (7*5  per  cent.)  114*9. 

B.  L.  J. 


Ethereal  Oil  of  Fir  Wood  (Pinus  abies,  L.).  By  Peter  Klason 
(Ber.,  1900,  33,  2343 — 2344). — The  wood  of  the  fir-tree,  employed 
in  the  preparation  of  sulphite  cellulose,  yields  an  oil  which  has  been 
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usually  regarded  as  oil  of  turpentine.  An  examination  of  this  sub¬ 
stance,  however,  has  shown  it  to  be  cymene.  M.  0.  F. 

Crystallised  Constituent  of  the  Essential  Oil  of  Kaemp- 
feria  Galanga,  L.  By  Pieter  van  Bomburgh  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam,  1900,  3,  38 — 41). — The  rhizomes  of  Kctempf evict  Gctlanga , 
L.,  when  distilled  with  steam,  yield  two  volatile  products,  a  light  oil 
containing  terpenoid  substances  and  a  heavy  oil  depositing  crystals. 

The  crystalline  product  is  ethyl  j9-methoxycinnamate,  its  properties 
corresponding  exactly  with  those  of  the  compound  obtained  from  anis- 
aldehyde  and  ethyl  acetate  (Vorlander,  Abstr.,  1897,  i,  275).  The 
ester  is  readily  hydrolysed  by  potassium  hydroxide,  and  the  corre¬ 
sponding  acid  is  identical  with  the  yKmethoxycinnamic  acid  obtained  by 
Knoevenagel  (Abstr.,  1899,  i,  145)  from  anisaldehyde  and  malonic 
acid  ;  it  melts  at  169°  to  an  opalescent  liquid  which  becomes  translucent 
at  185°.  On  reducing  the  substance  in  alcoholic  solution  with  sodium 
amalgam,  yj-methoxypropionic  acid  is  produced.  G.  T.  M. 

German  Rose  Oil.  By  Heinrich  Walbaum  and  Karl  Stephan 
(. Ber .,  1900,33,  2302 — 2308). — In  addition  to  geraniol,  always  present 
in  German  rose  oil  (Bertram  and  Gildemeister,  Abstr.,  1894,  i,  253), 
the  authors  have  found  small  quantities  of  normal  nonaldehyde  (which 
boils  at  80 — 82°  under  30  mm.  pressure,  has  a  density  0'8277  at  15°,  and 
a  molecular  refraction  n D  at  16°  1*42452)  and  of  linalool,  citral,  phenyl- 
ethyl  alcohol  and  citronellol.  R.  H.  P. 

Constituents  of  East  Indian  Sandalwood  Oil.  By  Hugo  von 
Soden  ( Arch .  Pharm.,  1900,  238,  353 — 366.  Compare  Abstr., 
1899,  i,  924,  and  Guerbet,  this  vol.,  i,  242,  401). — Santalol,  known 
commercially  as  gonorol,  is  prepared  from  sandalwood  oil  by  heating 
it  with  a  little  alcoholic  potash,  precipitating  and  washing  the  oil  with 
water,  and  fractionating  it  under  diminished  pressure  ;  the  higher 
boiling  part  is  santalol,  and  amounts  to  about  80  per  cent,  of  the  oil ; 
the  rest  consists  largely  of  sesquiterpenes.  By  repeated  fractionation, 
conversion  of  appropriate  fractions  into  santalylphthalic  acids  and 
regeneration  of  the  santalol  from  these,  an  approximate  separation 
into  two  substances  was  effected.  a-Santalol  is  probably  a  sesquiter¬ 
pene  alcohol,  C15H23,OH,  and  forms  the  chief  constituent  of  “  san¬ 
talol  ”  and  East  Indian  sandalwood  oil.  It  is  a  thick,  colourless 
liquid  with  a  faint  odour  of  sandalwood,  has  a  sp.  gr.  0*977  at  15°,  is 
feebly  dextrorotatory,  and  boils  at  301 — 302°,  and  155°  under  pressures 
of  1  atmo.  and  8  mm.  respectively;  a -santalyl  acetate  has  a  sp.  gr.  0*988 
at  15°,  is  dextrorotatory,  and  boils  at  311 — 312°.  fi-Santadol,  perhaps 
also  C15H240,  has  a  rotation  exceeding  —  45°.  C.  F.  B. 

East  Indian  Sandalwood  Oil.  By  Friedrich  Muller  {Arch. 
Pharm.,  1900,  238,  366 — 383). — The  first  fractions  obtained  in  distil¬ 
ling  East  Indian  sandalwood  oil  (from  the  wood  of  Santalum  album ,  L.) 
were  freed  from  acid  by  shaking  with  dilute  aqueous  sodium  hydr¬ 
oxide,  and  then  fractionated  repeatedly  under  15  mm.  pressure ; 
the  fraction  boilingabove  135°,  which  consisted  largely  of  sesquiterpenes, 
was  neglected.  Even  then  one  fraction,  boiling  mostly  at  126°,  con- 
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sisted  of  a  sesquiterpene ;  in  addition,  two  other  substances  were 
isolated,  and  these  are  described  below. 

Santene,  C9H14,  a  lower  homologue  of  the  terpenes,  boils  at  35 — 37° 
and  139 — 140°  under  15  mm.  and  1  atmo.  pressure  respectively, 
and  has  a  sp.  gr.  0*8710  at  15°.  When  treated  in  cooled  acetic  acid 
solution  with  ethyl  nitrite  and  strong  hydrochloric  acid,  it  forms  a  blue, 
soluble  nitrosochloride  which  melts  and  decomposes  at  108°;  this 
changes  gradually  into  a  colourless  modification  (polymeride?),  which 
at  90°  is  reconverted  into  the  blue  substance.  No  well  characterised 
nitrolamine  could  be  obtained,  and  although  a  crystalline,  blue  nitrosite 
was  prepared,  it  seemed  to  be  a  mixture  of  two  substances.  By  treat¬ 
ment  with  hydrogen  chloride  in  ethereal  solution  an  unstable  mono- 
hydrochloride ,  melting  at  about  80°,  was  prepared.  With  bromine  in 
chloroform  solution,  santene  yields  a  tribromide,  C9Hl3Br3,  which  melts 
at  62— 63°. 


Another  fraction  consisted  of  two  ketones  which  were  separated  by 
means  of  their  semicarbazones.  That  one  of  which  the  semicarbazone 
is  more  soluble  in  alcohol  and  has  the  lower  melting  point,  175°,  is 
present  in  the  larger  amount ;  it  is  named  santalone ,  CnH160.  It  boils  at 
88 — 89°  and  214 — 215°  under  15  mm.  and  1  atmo.  pressure  respectively, 
has  a  sp.  gr.  0*9906  at  15°,  and  a  rotation  —  62°  in  a  100  mm.  tube  ;  it 
forms  an  oxime  which  melts  at  74*5 — 75*5°,  and  also  a  hydrobromide. 
The  other  ketone  has  not  yet  been  investigated  ;  its  semicarbazone  melts 
at  224°. 

The  acid  obtained  by  shaking  the  first  fractions  of  the  sandalwood 
oil  with  aqueous  sodium  hydroxide,  or  the  oil  itself  with  aqueous  sodium 
hydrogen  carbonate,  consists  chiefly  of  tere-antalic  acid,  C9H13,C02H 
(compare  Guerbet,  this  vol.,  i,  242)  ;  its  silver  salt  was  analysed.  In 
cooled  methyl  alcoholic  solution,  it  combines  with  hydrogen  chloride  ; 
the  hydrochloride  formed,  C9H14C1*  C02H,  melts  and  decomposes  at  193°. 
When  shaken  with  cold  dilute  caustic  soda,  this  hydrochloride  forms  a 


lactone ,  C9H 


^CO 

14<A 


,  which  melts  at  103° ;  when  boiled  with  the 


alkali,  it  forms,  not  an  acid,  OH#  C9H14*  C02H,  but  apparently  an  oxy- 
hydroditeresantalic  acid,  0(C9H14*  C02H)2,  which  melts  at  143 — 144°; 
the  silver  salt  of  this  acid  was  prepared  and  analysed.  When  a  mixture 
of  calcium  teresantalate  and  acetate  was  distilled,  a  hydrocarbon,  CrH10, 
boiling  at  105 — 110°,  and  with  a  sp.  gr.  0*818  at  15°,  was  obtained  as 
the  chief  product.  When  teresantalic  acid  is  boiled  with  dilute  sul¬ 
phuric  acid,  the  chief  product  is  a  hydrocarbon,  C9H14,  a-santene,  possibly 
identical  with  the  santene  previously  described  ;  it  boils  at  140 — >142°, 
has  a  sp.  gr.  0*870°  at  15°,  and  is  inactive;  its  tribromide  and  hydro¬ 
chloride  melt  at  53 — 54°  and  about  65°  respectively.  The  alkaline 
liquid  obtained  by  heating  sandalwood  oil  with  alcoholic  potash  (von 
Soden,  preceding  abstract)  also  contains  teresantalic  acid.  This  acid 
occurs  in  the  oil  to  the  extent  of  about  0*5  per  cent.,  forming  about 
half  of  the  total  acid  present.  C.  F.  B. 


The  Balsam  of  Abies  canadensis  (Canada  Balsam).  By 
Alexander  Tschirch  and  Ed.  Brunjng  ( Arch .  Pharm .,  1900,  238, 
487 — 504). — From  an  ethereal  solution  of  the  balsam,  dilute  aqueous 
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ammonium  carbonate  extracts  amorphous  canadic  acid ,  C19II3402  ;  this 
melts  at  135 — 136°  and  neutralises  1KOH  as  well  in  the  cold  as  on 
boiling.  Dilute  aqueous  sodium  carbonate  then  extracts  a  mixture  of 
acids  ;  of  these,  amorphous  a-canadinolic  acid,  C19H30O2,  melting  at 
89  —  95°,  is  precipitated  by  alcoholic  lead  acetate,  whilst  an  isomeric 
acid,  also  amorphous  and  melting  at  90 — 95°,  remains  in  solution 
together  with  canadolic  acid ,  C19H2802,  which  is  crystalline  and  melts 
at  143 — 145°;  both  canadinolic  acids  neutralise  1KOH  as  well  in  the 
cold  as  on  heating  ;  canadolic  acid  neutralises  1KOH  in  the  cold,  and 
nearly  2  on  heating. 

The  residual  ethereal  solution  is  washed  with  aqueous  potassium 
hydroxide,  the  ether  distilled  off,  and  the  residue  distilled  with  steam ; 
an  ethereal  oil  distils  over,  boiling  at  160 — 167°,  whilst  canadoresen , 
C2lH40O,  remains  behind;  this  is  amorphous,  melts  at  170°,  and  is  in¬ 
different  to  alkalis.  Some  canadoresen  also  separates  in  the  solid 
state  during  the  extraction  of  the  original  ethereal  solution  with  sodium 
carbonate. 

The  balsam  also  contains  an  alkaloid  soluble  in  water.  In  the  dry 
distillation  of  the  balsam,  formic,  acetic,  and  succinic  acids  are  formed. 

In  100  parts  of  the  drug  there  are  contained  :  canadic  acid,  13  ; 
canadolic  acid,  0’3  ;  a-  and  /3-eanadinolic  acids  (a  in  much  larger  amount), 
48 — -50;  ethereal  oil,  23 — 24;  canadoresen,  11 — -12;  succinic  acid, 
alkaloid,  and  impurities,  1 — 2. 

The  acids  seem  to  contain  no  methoxyl  groups.  In  contradistinction 
to  the  resen,  the  acids  give  the  cholesterol  reactions,  including 
Tschugaeff's  reaction  ( Zeit .  angew.  Ghem.,  1900,  No.  25),  which  is 
well  fitted  to  distinguish  between  acids  and  resens.  C.  F.  B. 

The  Balsam  of  Abies  Pectinata  (Strasburg  Turpentine). 
By  Alexander  Tschirch  and  G.  Weigel  (Arch.  Pharm .,  1900, 
238,  411 — 427). — The  investigation  was  conducted  in  a  similar 
manner  to  that  of  larch  turpentine  (next  abstract),  and  gave  similar 
results.  From  the  ethereal  solution  of  the  turpentine  1  per  cent, 
ammonium  carbonate  solution  extracted  abienic  acid  ;  with  1  per  cent, 
sodium  carbonate  solution,  acids  were  extracted  from  the  solution  of 
which  in  alcohol  abietolic  acid  crystallised  whilst  a-  and  /3-abietinolic 
acids  remained  dissolved  ;  these  could  be  separated  by  adding  alcoholic 
lead  acetate,  which  precipitated  the  a-,  but  not  the  /3-acid.  The 
ethereal  solution  remaining,  after  removal  of  the  ether,  was  distilled 
with  steam,  when  an  ethereal  oil  came  over,  whilst  abietoresen 
remained  behind. 

Abienic  acid ,  C13H20O2,  is  an  amorphous  substance,  and  melts  at 
114 — 115°;  in  the  cold,  it  unites  but  slowly  with  enough  Nj 2  potassium 
hydroxide  to  form  a  monopotassium  salt.  Abietolic  acid ,  C20H28O2,  is 
crystalline  but  rather  unstable  ;  it  melts  at  145 — 153°;  when  titrated 
with  Nj 2  potassium  hydroxide,  it  seems  to  form  in  the  cold  a  mono* 
potassium  salt,  and  when  heated  a  dipotassium  salt,  a-  and  jd- Abietinolic 
acids  melt  respectively  at  95 — 96°  and  93 — 94° ;  both  are  amorphous, 
but  have  approximately  the  composition  represented  by  C16H2402,  and 
both  seem  to  form  monopotassium  salts  when  titrated  with  Nj 2 
potassium  hydroxide,  but  gradually  take  up  still  more  potassium. 
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Abietoresen ,  C19H130,  is  amorphous,  melts  at  168 — 169°,  and  is  in¬ 
different  in  its  chemical  character.  The  ethereal  oil  boils  for  the  most 
part  at  162 — 163°,  but  higher  boiling  fractions  are  also  present. 

In  100  parts  of  the  drug  are  contained  :  abienic  acid,  8 — 10  ;  abietolic 
acid,  1*5 — 2  ;  a-  and  /Labietinolic  acids,  46 — 50;  ethereal  oil,  readily 
volatile,  24 — 25,  slightly  volatile,  4 — 6;  abietoresen,  12 — 16;  alkaloid, 
colouring-matter,  water,  and  impurities,  1 — 2  ;  succinic  acid,  0'05 — 0*08. 

C.  F.  B. 

The  Balsam  of  Larix  Decidua  (Larch  Turpentine).  By 
Alexander  Tschirch  and  G.  Weigel  {Arch.  Fharm .,  1900,  238, 
387 — 410). — This  turpentine  is  collected  chiefly  in  the  Tyrol;  the  method 
adopted  and  the  regulations  in  force  are  described  at  length.  It  was 
dissolved  in  ether,  and  the  resin  acids  were  extracted  by  repeated 
shaking  with  1  per  cent,  aqueous  sodium  carbonate,  finally  with 
sodium  hydroxide.  The  ether  was  then  distilled  off,  and  the  residue 
distilled  with  steam,  when  an  ethereal  oil  came  over  and  an  amorphous 
resen  remained  behind.  Traces  of  succinic  acid  were  obtained  when 
the  turpentine  was  submitted  to  dry  distillation,  and  an  alkaloidal 
substance  was  also  present ;  esters  were  absent. 

The  resin  acids  were  precipitated  by  acidifying  the  aqueous  sodium 
carbonate  solution,  and  dissolved  in  cold  alcohol.  When  the  solution 
was  left  for  a  time,  laricinolic  acid ,  G.20H30O2,  melting  at  147 — 148°, 
crystallised  out.  This  reacts  ordinarily  as  a  monobasic  acid  ;  its 
potassium ,  silver ,  calcium ,  and  lead  salts  were  analysed.  In  the 
presence  of  excess  of  potassium  hydroxide,  it  gradually  takes  up  more 
potassium  ;  when  neutralised  (to  litmus  paper)  in  alcoholic  solution 
with  alcoholic  potash,  it  formed  a  salt,  C20H29O2K,3C20H30  02.  It 
does  not  contain  methoxyl,  and  it  will  not  form  either  an  ester 
or  an  acetyl  derivative.  The  acids  remaining  in  the  alcoholic 
mother  liquor  were  precipitated  in  part  by  alcoholic  lead  acetate,  in 
part  not.  These  two  parts,  a-  and  (S-larinolic  acids  respectively,  both 
have  a  composition  corresponding  with  C18H2602,  and  are  similar  in 
their  properties ;  they  are  perhaps  identical.  On  titration  with 
potassium  hydroxide,  they  react  as  monobasic  acids,  but  in  the  presence 
of  excess  of  the  alkali  they  take  up  more  potassium.  All  these  acids 
resemble  the  cholesterols  in  their  colour  reactions. 

The  resen  could  not  be  obtained  in  a  form  that  invited  investigation. 

The  ethereal  oil  resembled  oil  of  turpentine  in  general ;  it  can  be 
separated  into  two  parts,  boiling  at  about  157°  and  190°  respectively. 

The  drug  contains  the  following  amounts  of  the  different  con¬ 
stituents  in  100  parts.  Laricinolic  acid,  4 — 5  ;  a-  and  /Llarinolic  acid, 
55 — 60;  ethereal  oil,  readily  volatile,  15 — 16,  slightly  volatile,  5 — 6  ; 
resen,  14 — 15;  alkaloid,  colouring -matter,  and  impurities,  2 — 4; 
succinic  acid,  0T — 0T2.  C.  F.  B. 

Plumieride  and  its  Identity  with  Agoniadin.  By  Antoine 
P.  N.  Franchimont  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1900,  3, 
35 — 38). — The  author  confirms  his  previous  conclusions  with  regard 
to  the  identity  of  plumieride  with  agoniadin  (Abstr.,  1899,  i,  933), 
and  proposes  to  retain  the  former  term  as  the  name  of  the  substance. 

G.  T.  M. 
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Luteolin  Methyl  Ether  as  a  Product  of  the  Hydrolysis  of  a 
G-lueoside  from  Parsley.  By  Eduard  Vongerichten  ( Ber .,  1900, 
33,  2334 — 2342). — In  addition  to  apiin,  which,  when  hydrolysed, 
yields  apigenin  (A.  G.  Perkin,  Trans.,  1897,  71,  805),  and  dextrose, 
parsley  contains  a  second  glucoside,  which  is  probably  oxyapiin 
methyl  ether  and,  when  hydrolysed,  yields  luteolin  methyl  ether  and 
dextrose.  Luteolin  methyl  ether ,  C16H1206,  crystallises  from  alcohol  in 
small  needles  melting  at  250°,  forms  a  triacetyl  derivative,  which 
crystallises  in  clusters  of  needles  melting  at  195°,  a  tribenzoyl  deriva¬ 
tive,  which  crystallises  in  slender  needles  melting  at  235°,  and  can  be 
easily  converted  into  luteolin  trimethyl  ether  (A.  G.  Perkin,  Trans., 
1896,  69,  211,  799).  R.  H.  P. 

The  Fruits  of  Rhamnus  Cathartica.  By  Alexander  Tschirch 
and  R.  Polacco  (Arch.  Pharm.,  1900,238,  459 — 477). — When  the  berries 
of  Rhamnus  cathartica  are  percolated  with  water,  the  percolate  ex¬ 
tracted  with  ether,  and  the  substances  so  extracted  crystallised  from 
alcohol,  rhamnocitrin ,  C13H10O5,  separates  ;  this  forms  yellow  crystals, 
fluoresces  when  dissolved  in  sulphuric  acid,  melts  at  221 — 222°,  and 
forms  a  colourless  triacetyl  derivative  melting  at  199 — 200°;  it  is 
probably  a  trihydroxy dihydrofluorone  or  dihydroxanthone.  When  the 
alcoholic  extract  is  evaporated  and  the  residue  treated  with  toluene, 
rhamnolutin ,  C15H10O6,  remains  undissolved  (mixed  with  a  little  of  a 
yellow  substance ,  G14H10O6) ;  it  forms  yellow  crystals,  fluoresces  in  sul¬ 
phuric  acid,  melts  above  260°,  and  forms  a  colourless  tetracetyl  deriva¬ 
tive  melting  at  182 — 183°;  it  is  possibly  a  tetrahydroxyflavone.  In 
the  toluene  is  dissolved  a  little  rhamnochrysin,  G13H1207,  which  forms 
orange-yellow  crystals  and  melts  at  225—226°.  In  older  berries,  less 
rhamnocitrin  and  more  rhamnochrysin  is  found.  When  the  aqueous 
percolate,  after  extraction  with  ether,  is  hydrolysed  with  dilute  sul¬ 
phuric  acid,  ether  then  extracts  /3 -rhamnocitrin,  C13H10O5,  along  with 
rhamnocitrin  itself,  which  settles  less  rapidly  from  alcohol ;  the  new 
substance  melts  above  260°,  and  forms  a  diacetyl  derivative  melting  at 
190—191°. 

When  the  berries,  already  exhausted  with  water,  are  percolated  with 
1  per  cent,  ammonia,  the  percolate  acidified  with  hydrochloric  acid, 
and  the  precipitate  extracted  with  alcohol,  a  little  emodin  dissolves, 
and  a  nigrin,  insoluble  also  in  ether  and  acetone,  remains.  Rhamno - 
emodin ,  C15H10O5,  is  orange-red,  melts  at  254 — 255°,  and  resembles 
frangula-emodin  greatly.  Rhamnonigrin  (C  56  3,  H  5*3  per  cent.)  yields 
chrysammic  acid  when  boiled  with  nitric  acid  ;  probably  it  was  formed 
to  a  large  extent  from  emodin  compounds  during  the  working  up  of 
the  drug. 

The  purgative  action  is  ascribed  to  the  emodin.  In  addition  to  the 
substances  enumerated,  there  are  present  an  amorphous  sugar,  pectin, 
gummy  substances,  alkaloids,  chlorophyll,  fats,  and  a  colouring-matter. 

C.  F.  B. 

Senna.  By  Alexander  Tschirch  and  E.  Hiepe  {Arch.  Pharm., 
1900,  238,  427 — 449). — From  an  aqueous  percolate  of  senna  leaves  an 
unstable,  yellowish,  crystalline  substance  of  the  composition  C14H10O5 
was  deposited.  The  percolate  yielded  an  impure  cathartic  acid 

yol.  lxxviii.  i.  Sc 


682 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


when  concentrated  and  mixed  with  alcohol  ;  when  hydrolysed  with 
dilute  sulphuric  acid,  it  yielded  yellow,  unstable,  crystalline  senna- 
rhamnetin ,  which  remains  unmelted  at  260°.  A  sample  of  cathartic  acid 
obtained  from  Merck  yielded  senna-emodin  and  senna-chrysophanic  acid 
when  hydrolysed  with  boiling  alcoholic  potash. 

A  crude  anthraglucosennin  was  obtained  by  percolating  senna  leaves 
with  very  dilute  ammonia,  and  precipitating  the  extract  with  hydro¬ 
chloric  acid.  It  was  extracted  first  with  ether  ;  when  the  substances 
extracted  thereby  are  treated  with  toluene,  there  is  left  yellow,  crys¬ 
talline  glucosennin ,  02211x803,  which  remains  unmelted  at  260°,  and 
reduces  Fehling’s  solution  only  after  hydrolysis  with  dilute  sulphuric 
acid;  from  the  toluene  solution,  light  petroleum  precipitates  orange-red, 
crystalline  senna-emodin,  C15H10O5  (which  melts  at  223 — 224°  and  forms 
a  yellow,  crystalline  triacetyl  derivative  melting  at  170°),  whilst  yellow, 
crystalline  sennachrysophanic  acid ,  C15H10O4,  melting  at  172°,  remains 
dissolved.  (Senna-emodin  appears  to  be  identical  with  aioe-emodin, 
but  different  from  rheum-emodin  and  frangula-emodin,  which  again 
are  identical.  Glucosennin  is  a  derivative  of  hydroxymethylanthra- 
quinone,  and  is  probably  an  emodin-glucoside).  After  the  extraction 
with  ether  was  complete,  acetone  extracted  amorphous,  reddish-brown 
sennaisoemodin ,  C15H10O5,  soluble  in  light  petroleum,  together  with 
senna-rhamnetin,  which  is  insoluble  in  this  solvent ;  there  remained 
undissolved  black,  amorphous  sennanigrin  (C  60*5,  H  5*0  per  cent, 
approximately),  which  yields  senna-emodin  and  sennachrysophanic 
acid  when  hydrolysed  with  boiling  alcoholic  potash,  and  chrysammic 
acid  when  boiled  with  nitric  acid.  It  seems  better  to  extract  the 
leaves  with  60  per  cent,  alcohol  instead  of  with  dilute  ammonia. 

As  the  purgative  action  of  the  drug  appears  due  to  the  hydroxy- 
methylanthraquinone  derivatives,  the  amount  of  these  was  estimated 
by  a  spectroscopic  method ;  it  was  greatest  in  the  fruits,  but  even 
then  much  les  sthan  in  Rheum  and  Frangula  ;  as  regards  the  leaves, 
Alexandria  senna  contained  the  largest  amount,  Tinnevelly  the 
smallest.  C.  F.  B. 

Colouring  Matter  of  Saffron.  By  Albert  Hilger  ( Chem . 
Centr.y  1900,  ii,  576;  from  Verh.  Vers.  Deutsch.  Naturj .  Aerzte>  1899, 
669). — The  colouring  matter  of  saffron  is  a  phytostearyl  ester  of 
palmitic  and  stearic  acids  and  contains  also  a  hydrocarbon,  CnH2n+2, 
which  melts  at  71°.  In  the  living  stigma,  it  is  combined  with 
glucose  and  an  ethereal  oil.  The  oil  consists  of  terpene  and  a  com¬ 
pound,  C10H18O.  The  fractions  of  lower  boiling  points  contain 
pinene  and  cineol.  E.  W.  W. 

Interaction  of  Furfuraldehyde  and  Caro’s  Reagent.  By 
Charles  F.  Cross,  Edward  J.  Bevan,  and  John  F.  Briggs  (Chem. 
News ,  1900,  82,  163). — With  hydrogen  peroxide,  furfuraldehyde 
forms  3  :  2-hydroxyfurfuraldehyde  and  a  small  quantity  of  the  cor¬ 
responding  acid  (Trans.,  1899,  75,  749) ;  with  Caro’s  reagent,  it 
yields  what  appears  to  be  5-hydroxyfurfuran-2-carboxylic  acid , 

oh-c4h2o-co2h, 

which  forms  soluble  lead  and  barium  salts,  gives  a  yellowish-red  precipi¬ 
tate  with  ferric  chloride  like  the  isomeric  pyromucic  acid,  is  readily 
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hydrolysed,  and  when  boiled  in  a  solution  kept  at  constant  volume  is  de¬ 
composed  yielding  formic  acid  ;  hydrolysis  also  occurs  on  attempting  to 
isolate  the  barium  and  calcium  salts,  with  the  production  of  a  dibasic 
acid.  By  reduction  with  sodium  amalgam,  a  hydroxyfurfuraldehyde 
is  produced  which  differs  from  the  others  previously  obtained. 

Caro’s  reagent  does  not  attack  dextrin,  but  oxidises  lsevulose 
slowly ;  it  also  oxidises  the  hydroxyfurfuraldehyde  of  the  ligno- 
celluloses  ;  hence  it  differs  from  the  ordinary  oxidising  agents  used  in 
bleaching.  D.  A.  L. 

Composition  of  Berberin©  Phosphate.  By  Frank  Shedden 
(. Pharm .  J.,  1900,  [iv],  11,  89 — 90). — Berberine  phosphate, 
C20Hl7O4N,2H3PO4,l  JH20,  prepared  by  adding  excess  of  phosphoric 
acid  to  berbine-acetone,  is  a  bright  yellow,  non-deliquescent  crystalline 
substance  soluble  in  14*3  parts  of  water  at  16°.  The  dehydrated 
salt  dissolves  in  15  parts  of  water  at  15 — 16°.  When  prepared  by 
Parsons  and  Wrampelmeier’s  method  ( Proc .  Amer.  Pharm.  Assoc.,  1879, 
514)  it  contains  1H20. 

Estimation  of  berberine  in  its  salts  by  conversion  to  the  chloro 
form  compound  gives  low  results.  B.  L.  J. 

The  Alkaloids  of  Ceanothus  Americanus.  By  Harry  M, 
Gordin  (Pharm.  Rev.,  1900,  18,  266 — 268). — From  an  alcoholic 
solution  of  Gerlach’s  ceanothine  (Amer.  J.  Pharm.,  63,  332)  two 
fractions  may  be  obtained,  one  of  which  melts  at  255°  and,  like  its 
picrate,  dissolves  sparingly  in  alcohol,  the  other  melts  at  200°  and  is 
easily  soluble  in  alcohol,  as  also  is  its  picrate.  B.  L.  J. 


Some  Ammonium  Compounds.  VI.  Formula  of  Cotarnine. 
By  Herman  Decker  (Per.,  1900,  33,  2273 — 2274). — Hantzsch  and 
Kalb  (this  vol.,  i,  113)  have  suggested  that  solutions  of  cotarnine 

contain  a  compound,  C8H603<^qj^  which  they  have 

termed  pseudocotarnine.  This  formula  was  first  proposed  for  cotarn¬ 
ine  by  the  author  (J.  Chem.,  1893,  [ii],  47,  223),  who  considers 
that  the  abnormal  conductivity  of  cotarnine  solutions  cannot  be  ex¬ 
plained  by  the  hypothesis  of  Hantzsch  and  Kalb,  but  is  dependent  on 
a  tautomeric  change  expressed  by  the  following  equation, 

C„H603<nw(?rS>NMe  =  C8H603<^W>NHMe-0H 


-CH2-CH2 


\ 


•ch2-ch2 
/ 


C8H603<r(ir 


•ch2-ch2 


E.  G. 


Poisonous  Boragineee  Alkaloids.  By  Karl  Greimer  (Arch, 
Pharm.,  1900,  238,  505 — 531). — Cynoglossum  offic.,  Anchusa  offic ., 
and  Echium  vulgare  contain  an  alkaloid,  cynoglossine ,  of  which  the 
hydrochloride  is  crystalline  and  forms  crystalline  double  compounds 
with  mercuric  chloride  and  platinic  chloride  (the  latter  in  crystals  of 
the  regular  system,  with  C  18*6,  H  4*4,  Pt  32*6) ;  these  were  utilised 
in  the  purification  of  the  alkaloid.  The  physiological  action  of  cyno¬ 
glossine  is  to  paralyse  the  peripheral  nerve  terminations. 

Symphytum  offic.  contains  an  alkaloid,  symphytocynoglossine,  which 

3  c  2 
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in  its  chemical  behaviour  exhibits  no  difference  from  cynoglossine, 
but  has  a  different  physiological  action ;  it  paralyses  the  central 
nervous  system. 

In  addition  to  cynoglossine  and  sympbytocynoglossine  the  plants 
in  question  contain  choline,  which  seems  to  be  present  in  particularly 
large  amount  in  the  dried  roots. 

These  four  Boraginece  contain  a  glucoside,  consolidin ,  which  has 
also  the  properties  of  an  alkaloid,  and  is  decomposed  by  acids  into 
glucose  and  consolicine.  It  paralyses  the  central  nervous  system. 

Consolicine ,  the  product  of  the  decomposition  of  consolidin,  is 
also  an  alkaloid,  and  is  present  as  such  in  the  four  plants  examined. 
It  paralyses  the  central  nervous  system  (with  the  exception,  possibly, 
of  the  specimen  from  Anchusa  ojffic.)  and  its  action  is  three  times  as 
strong  as  that  of  consolidin.  Its  hydrochloride  was  obtained  in  the 
crystalline  state.  C.  F.  B. 

Cytisine  and  some  of  its  Alkyl  Derivatives.  By  A.  Bauwerda 
(Arch.  Pharm.y  1900,  238,  477 — 486). — Cytisine  was  extracted  from 
the  seeds  of  Cytisus  laburnum ,  L.,  by  percolation  with  80  per  cent, 
alcohol  and  treatment  of  the  extracted  substance  with  chloroform,  and  was 
purified  by  distillation  under  2  mm.  pressure.  It  forms  rhombic  crystals 
[a  :  b  :  c~  0*6768  :  1  :  0*5574].  Methylcytisine  crystallises  from  absolute 
alcohol  in  hemihedral  rhombic  needles  [a :  b  :  e  =  0*7973  :  1  :  0*9632], 
from  water  with  2H20  in  rhombic  crystals  [a  :  b  :  c  —  0*6156  :  1  :1*8572  . 
Determinations  of  the  solubility  and  optical  rotation  of  these 
two  substances,  in  various  solvents,  are  given.  Ethylcytisine 
was  only  obtained  as  an  oil.  Cetylcytisine  was  obtained  by  heating 
powdered  cytisine  with  cetyl  iodide  at  100° ;  it  melts  at  55 — 56°,  and 
has  the  specific  rotation  [a]D  112°  in  chloroform  and  122°40'  in  methyl 
alcohol  solution.  C.  F.  B. 

Damascenine,  a  Constituent  of  the  Seeds  of  Nigella  Dama- 
scena,  L.  By  Herbert  Pommerehne  (Arch.  Pharm 1900,  238, 
531  —  555.  Compare  Abstr.,  1899,  i,  964,  and  Schneider,  Pharm . 
Centralh.,  1890,  173). — The  formula  ^HnOgN  is  now  assigned  to 
damascenine,  from  new  analyses  of  the  alkaloid  and  its  salts  ;  it 
contains  only  one  and  not  two  methoxyl  groups.  The  following  salts 
are  described,  with  their  formulae  and  melting  points.  (A  =  C0Hll  03N). 
— Hydrochloride,  A,HC1,H00,  194—197°.  Hydrobromide ,  A,HBr, 
197—199°;  with  1H20,  117—118°;  with  2H20,  104—106°.  Hydr - 
iodide ,  A, HI,  168  — 169°;  with  2H20  112 — 115°.  Nitrate,  A, HN03, 
180°;  with  2H20,  93—95°.  Sulphates ,  2A,H2S04,  183 — 185°; 

A,H2S04,  203—205°  Picrate,  A,C6H307N3,  189—190°.  Platini- 

chloride,  2A,H2PtCl6,4H20,  197—198°. 

Dasmascenine,  obtained  from  the  hydrochloride  by  treatment  with 
aqueous  sodium  carbonate  and  extraction  with  ether,  melts  at  26°. 
The  yield  is  small,  as  a  large  part  appears  to  undergo  a  molecular 
transformation,  under  the  influence  of  the  alkali,  into  a  substance 
which  is  insoluble  in  ether,  but  forms  salts  identical,  or  Dearly  so,  in 
composition  and  properties,  with  those  of  damascenine  itself.  Alcoholic 
potash  effects  the  same  transformation  ;  the  methoxyl  group  is  not 
removed. 
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Damascenine  unites  with  1  mol.  of  methyl  iodide  in  methyl  alcoholic 
solution  at  100°;  from  the  product  several  other  salts  were  prepared. 
Methiodide,  A,MeI,2H20,  168 — 170°.  Methochloride  platinichloride , 
(A,Me)2PtCl6,  181  — 183°;  aur  {chloride ,  (A,Me)AuCl4,  153 — 155°, 
mer  cur  {chloride ,  (A,Me)HgCls,  158 — 160°.  Methonitrate ,  120 — 121°. 

C.  F.  B. 

Laudanosine.  By  Ame  Pictet  and  B.  Athanasescu  ( Ber .,  1900, 
33,  2346 — 2353). — Laudanosine,  one  of  the  more  obscure  opium 
alkaloids,  is  identical  with  d-Wmethyltetrahydropapaverine,  prepared 
by  reducing  papaverine  methochloride  and  splitting  the  product  with 
quinic  acid  ;  its  constitution  is  therefore  represented  by  the  formula 
OMe-C:CH*C-CH2-CH2-NMe  CH:C(OMe)-C-OMe 

OMe-ciCH-c - ch-ch2-c:ch - CH 

Racemic  h \-methyltetrahydropapaverine  crystallises  from  dilute  alcohol 
or  light  petroleum  in  long,  white  needles  melting  at  115°,  and  dissolves 
to  some  extent  in  boiling  water ;  the  alcoholic  solution  is  strongly 
alkaline  and  has  a  bitter  taste.  With  the  usual  reagents,  the  alkaloid 
develops  colorations  identical  with  those  which  characterise  laudan¬ 
osine.  The  platinichloride ,  mer  cur  {chloride ,  and  picrate  melt  at  160°, 
172°,  and  174°  respectively;  the  methiodide  and  ethiodide  form  large 
crystals  melting  at  215 — 217°  and  202 — 203°  respectively.  The  base 
is  more  poisonous  than  papaverine,  its  toxic  properties  being  com¬ 
parable  with  those  of  thebaine  ;  laudanosine  also  approaches  thebaine 
in  this  respect,  but  unlike  papaverine  does  not  exert  a  narcotic  effect. 

M.  O.  F. 

Inactive  Nicotine.  By  Ame  Pictet  and  A.  Rotschy  {Ber.,  1900, 
33,  2353 — 2355). — By  heating  aqueous  solutions  of  nicotine  mono¬ 
hydrochloride  or  sulphate  in  sealed  tubes  at  180 — 250°  during  periods 
varying  according  to  the  temperature  and  the  nature  of  the  salt,  an 
inactive  mixture  of  the  antipodes  has  been  obtained.  M.  O.  F. 

Reduction  of  Nicotyrine  to  Inactive  Nicotine.  By  Ame 
Pictet  {Ber.,  1900,  33,  2355 — 2356).  —  When  dihydronicotyrine 
(Abstr.,  1898,  i,  588),  dissolved  in  glacial  acetic  acid  is  treated  with 
bromine  in  the  same  solvent,  a  pale  yellow,  crystalline  substance  is 
produced  which,  on  reduction  with  tin  and  hydrochloric  acid,  yields 
inactive  nicotine.  M.  O.  F. 

Pilocarpine.  By  Adolf  Pinner  and  Erich  Kohlhammer  {Ber., 
1900,  33,  2357 — 2363.  Compare  this  voh,  i,  456,  and  Jowett,  Trans., 
1900,  77,  494,  851). — When  pilocarpine  is  oxidised  with  potassium 
permanganate,  all  the  nitrogen  is  eliminated,  one  naif  being  converted 
into  ammonia,  the  remainder  disappearing  in  the  form  of  methylamine  ; 
the  dibasic  acid,  C8H1406,  obtained  in  this  way  (compare,  however, 
Jowett,  loc.  cit.,  855,  and  following  abstract)  is  also  produced  when  the 
alkaloid  is  oxidised  with  hydrogen  peroxide.  Chromic  acid,  however, 
gives  rise  to  the  dibasic  acid,  CnH1605N2. 

Piluvic  acid ,  C8H1406,  prepared  by  oxidising  a  5  per  cent,  solution 
of  pilocarpine  with  0*5  per  cent,  potassium  permanganate  solution, 
yields  the  amorphous  silver  salt,  which  is  very  sensitive  to  light  and 
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heat ;  the  potassium  salt  is  hygroscopic,  and  loses  1H20  at  100°,  yield- 
ing  the  potassium  salt  of  the  acid  C8H1205,  of  which  the  ethyl  ester 
boils  at  181 — 183°  and  293°  under  pressures  of  26  mm.  and  755  mm. 
respectively.  The  barium  salt,  C8H1206Ba,  is  a  white,  amorphous 
powder,  which  loses  no  water  at  110°,  and  only  |H20  at  180°. 

Pilocarpoeic  acid ,  CnH1605N2,  formed  when  pilocarpine  dissolved  in 
dilute  sulphuric  acid  is  oxidised  with  chromic  acid,  is  a  colourless 
gum,  which  melts  below  100°,  and  dissolves  very  readily  in  water' 
the  barium  salt  is  amorphous,  and  only  slightly  hygroscopic. 

M.  O.  F. 

Constitution  of  Pilocarpine.  By  Hooper  A.  D.  Jowett  ( Ber ., 
1900,  33,  2892 — 2895.  Compare  preceding  abstract). — Pinner  and 
Kohlhammer's  ethyl  piluvate,  C8H10O5Et2,  boiling  at  293°,  is  identical 
with  the  ester  boiling  at  299°,  to  which  the  author  assigned  the 
formula  C9H1404.  The  accuracy  of  the  latter  formula,  and  of  the 
view  that  the  substance  is  the  monoethyl  ester  of  a  monobasic  lactonic 
acid  is  maintained.  T.  M.  L. 

The  Alkaloids  of  Bocconia  (Macleya)  cordata.  By  Paul 
Murrill  and  J.  O.  Schlotterbeck  ( Pharm .  J.,  1900,  [iv],  11,  34 — 35  ; 
Ber.,  1900,  33,  2802 — 2807.  Compare  Eijkmann,  Abstr.,  1885,  404; 
Hopfgartner,  Abstr.,  1898,  i,  606). — From  Bocconia  cordata,  the  tree 
celandine  of  the  United  States,  the  following  alkaloids  have  been 
isolated.  Protopine  (maeleyine),  C20H19O5N,  forming  about  two-thirds 
of  the  alkaloidal  yield,  melting  point  208°  (corr.) ;  /?-homochelidonine, 
C2iH2i05N,  forming  about  one-third  of  the  yield,  melting  point  158'5° 
(corr.) ;  and  chelerythrine,  which  occurs  only  in  very  small  quantity. 
The  fluorescence  of  solutions  of  chelerythrine  (compare  Schmidt, 
Koenig  and  Tietz,  Abstr.,  1893,  i,  490),  disappears  with  increased 
purity  of  the  substance.  Sanguinarine  was  not  isolated,  and  was  recog¬ 
nised  ony  by  the  blood-red  colour  of  its  salts.  R.  L.  J. 

Syntheses  in  the  Animal  Organism.  I.  Piperidine  Deriva¬ 
tives.  By  Hermann  Hildebrandt  ( Chem .  Centr.,  1900,  ii,  202 — 203). 
— See  this  vol.,  ii,  676. 

Action  of  Bromoacetophenone  on  Piperidine.  By  Ernst 
Schmidt  and  H.  Hartong  van  Ark  (Arch.  Pharm.,  1900,  238, 
330 — 334). — When  bromoacetone  is  allowed  to  remain  with  piperidine, 
best  at  the  ordinary  temperature  and  in  ethereal  solution,  th opiperidyl- 
acetophenone  bromide ,  CPhOCH2*C5l^H10,HBr,  is  obtained.  This  melts 
at  220°  ;  the  corresponding  platinichloride  and  aurichloride  at 
204 — 205° and  153 — 154°  respectively.  The  base  was  isolated  as  an 
oily  liquid  ;  it  forms  a  methiodide,  CPhO,CH2,C5H10N,MeI,  melting  at 
185°,  from  which  an  aurichloride  and  a  platinichloride ,  melting  respec¬ 
tively  at  129— -130°  and  222°,  and  a  syrupy,  alkaline  hydroxide  were 
prepared.  The  hydroxide  was  submitted  to  dry  distillation,  but  only 
piperidine  and  methylpiperidine  could  be  identified  amongst  the  products. 

The  mother  liquor  from  the  piperidylacetophenone  contains  piperido- 
diacetophenone  bromide,  C5NH10Br(CH2#CPhO)2,  U20  ;  this  melts  when 
anhydrous  at  164°,  the  corresponding  platinichloride  at  205°. 

C.  F.  B. 
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Action  of  Cyanogen  Bromide  on  Tertiary  Amines.  III.  By 

Julius  von  Braun  (Ber.y  1900,  33,  2734 — -2736.  Compare  this 
vol.,  i,  641). — When  cyanogen  bromide  reacts  with  methylpiperidine  in 
ethereal  solution,  an  unstable  intermediate  product  is  produced  which 
decomposes  into  dimethylpiperidinium  bromide  and  cyanopiperidine. 

G.  T.  M. 


Thiazolines  and  Oxazolines.  By  Fritz  Saulmann  ( Ber .,  1900, 
33,  2634 — 2639.  Compare  Gabriel,  Abstr.,  1890,  524  ;  1891,  701  ; 

CH  “S 

1892,  1331  ;  1897,  i,  120). — 2 -ft-Naphthylthiazoline,  qj^2.^^C*C10H7, 

obtained  from  /3-naphthoylthiamide  and  ethylene  bromide  or  bromo- 
ethylamine  hydrobromide,  is  a  colourless  compound  melting  at  80°  and 
readily  soluble  in  the  usual  organic  solvents.  The  hydrobromide , 
C13H12NSBr,  has  a  pale  yellow  colour,  melts  at  213°,  and  is  sparingly 
soluble  in  water ;  the  platinichloride  melts  at  218°.  2-a  -  Naphthyl  thi- 
azoline  is  an  oil,  the  picrate  of  which  forms  yellow  crystals  melting  at 

0  .  CHMe-S. 

1 6  2°.  2-a -Naphthyl-h-methylthiazoline,  CH„— 1ST  0  •Cl0H7,  obtained 

from  a-naphthoylthiamide  and  /3-bromopropylamine  hydrobromide,  is 

QJJ  _ g 

also  an  oil.  2 -fi-Naphthylpenthiazoline,  CH2<C^^  2.N>C-C10H?,  ob- 

tained  by  the  aid  of  trimethylene  chlorobromide,  melts  at  82°,  and  its 
picrate ,  which  is  insoluble  in  water,  at  169°.  The  isomeric  a-com- 
pound  melts  at  103°,  and  its  hydrochloride  decomposes  at  260°. 

p -Bromobenzoylthiamide,  obtained  from  £>-bromobenzonitrile  and 
alcoholic  ammonium  sulphide,  crystallises  in  yellow  prisms  melting  at 
145°,  and  when  heated  with  ethylene  bromide  yields  2-p-bromophenyl- 
thiazoliney  which  crystallises  in  long  needles  melting  at  88° ;  the 
picrate  melts  at  202°,  and  the  platinichloride  decomposes  at  217°. 
2-p-Bromophenyl-b-methylthiazoliney  is  an  oil,  and  its  picrate  melts 
at  182°. 

fi-Naphthoylbromoethylamide,  C10H7'CO*NH*C2H4Br,  crystallised 
from  toluene,  melts  at  152°,  and  when  treated  with  alcoholic 

ch2-cl 

potash  yields  2  -/3-naphthyloxazoline,  CHo'JSr  ^  •C10H7,  as  an  oil. 

a -Naphthoylbromoethylamide  melts  at  97°,  and  2-a -naphthyloxazoline  at 
50° ;  the  dichromates  of  both  bases  are  unstable.  fiNaphthoyl-fi- 
hromopropylamide  is  sparingly  soluble  in  ether  and  yields  2 -fi-naphthyl- 
h-methyloxazoline  in  the  form  of  a  syrup,  the  picrate  of  which  melts  at 
197°,  and  the  platinichloride  at  209°.  a-Naphthoyl-fi-bromopi'opylamide 
crystallises  in  felted  needles  and  melts  at  100°;  2-a-naphthyl-5-methyl- 
oxazoline  is  an  oil  which  forms  a  picrate  melting  at  170°  and  a  platini¬ 
chloride  melting  at  197°.  J.  J.  S. 


Action  of  Bromoacetophenon©  on  Pyridine.  By  Ernst  Schmidt 
and  H.  Hartong  van  Ark  (Arch.  Pharm .,  1900,  238,  321 — 330. 
Compare  Rumpel,  Abstr.,  1898,  i,  246,  &c.). — From  pyridineacetophen- 
one  (pyridinephenacyl)  bromide,  CPhOCH2*C5NH5Br,  melting  at 
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198°,  the  corresponding  chloride  (with  1H20)  platinichloride,  auri- 
chloride ,  and  mercurichloride ,  C13H12ONCl,HgCl2,  were  prepared  ;  these 
melt  at  196 — 198°,  229 — 231°,  174°,  and  189°  respectively.  The 
bromide  is  hydrolysed  to  benzoic  acid  and  methylpyridine  by  warming 
with  5  per  cent,  aqueous  sodium  carbonate ;  when  reduced  with  zinc 
dust  and  hydrochloric  acid,  it  yields  pyridine  and  apparently  aceto¬ 
phenone.  The  chloride  forms  an  oxime ,  NOH!CPh*CII2*C5NH5Cl, 
melting  at  210°,  from  which  a  platinichloride  and  an  aurichloride , 
melting  at  196 — 198°  and  136°  respectively  were  prepared.  The 
oxime  chloride  is  not  affected  by  boiling  with  acetyl  chloride  or  with 
acetic  anhydride  and  anhydrous  sodium  acetate  ;  when  heated  in  the 
water-bath  with  acetyl  or  benzoyl  chloride,  or  at  150°  with  fuming 
hydrochloric  acid,  it  is  hydrolysed  to  hydroxylamine  and  pyridine- 
acetophenone  chloride;  when  heated  for  a  short  time  at  100°  with 
strong  sulphuric  acid,  it  yields  a  substance,  C13H1204N2S,1|H20,  ap¬ 
parently  of  the  nature  of  a  sulphonic  acid,  together  with  hydroxyl- 
amine  and  pyridineacetophenone  sulphate ;  when  allowed  to  remain 
with  a  mixture  of  phosphorus  pentachloride  and  oxychloride,  it  forms 
a  compound,  possibly  NHPh’CO’CH2*C5NH5Cl,  of  which  the  aurichlor¬ 
ide  and  platinichloride  melt  at  180°  and  210 — 213°  respectively. 
Attempts  to  reduce  the  oxime  chloride  to  an  amine  in  dilute  acetic 
acid  solution  with  sodium  amalgam  were  unsuccessful.  C.  F.  B. 

Additive  Compounds  formed  by  Nitriles  with  Tripyridine- 
chromium  Trichloride :  Dithiocyanodiethylenediaminechrom- 
ium  Salts.  By  Paul  Pfeiffer  (Ber.,  1900,  33,  2686 — 2691). — The 
additive  compound ,  Cr3(C5NH5)3Cl3,2MeCN,  separates  rapidly  from 
a  solution  of  tripyridinechromium  trichloride  in  acetonitrile  in  bright- 
green,  microscopic  rhombic  plates.  With  propionitrile,  the  compound 
Cr3(C5NH6)3Cl3,EtON  appears  to  be  formed,  the  composition  of  which 
varies  on  keeping  ;  with  benzonitrile  a  similar  compound  is  obtained. 
Attempts  to  obtain  analogous  derivatives  from  dipyridinecupric 
chloride,  Cu(C5NH5)2Cl2,  and  dipyridinezinc  chloride  failed. 

On  heating  triethylenediaminechromium  thiocyanate  (this  vol.,  i,  559) 
at  120 — 130°,  it  loses  1  mol.  of  ethylenediamine  and  yields  dithiocyano- 
diethylenediaminechromium  thiocyanate  [Cr(C2H8N2)2(S0N)2]SCN,2H2O, 
which  crystallises  from  water  in  long,  flat,  lustrous,  orange- 
yellow  needles,  and  forms  acid  salts  with  concentrated  hydrochloric  and 
hydrobromic  acids.  With  warm  dilute  sulphuric  acid,  the  salt 
[Cr(C2H8N2)2(SCN)2]S04H,2H20,  is  obtained  in  long,  transparent, 
efflorescent,  orange  prisms.  Since  the  foregoing  thiocyanate  gives  a 
normal  reaction  with  ferric  salts  and  the  derived  sulphate  fails  to  do 
so,  the  author  assumes  the  existence  of  the  radicle  [Cr(C2H8N2)9(SCN)2] 
in  the  latter ;  the  salts  thus  belong  to  the  type  (MA4X2)X,  of 
Werner’s  classification  of  additive  compounds  of  amines  with  metallic 
salts.  W.  A.  D. 

Luminosity  of  l-Ethyl-2-quinolone.  By  Herman  Decker  (Ber., 
1900,  33,  2277 — 2278). — When  large  crystals  of  ethylquinolone  are 
crushed,  they  emit  a  bluish  light  similar  to  that  of  the  electric  spark ; 
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this  effect  is  not  produced  by  any  other  of  many  quinolone  derivatives 
examined.  E.  G. 

Some  Ammonium  Compounds.  VII.  The  Nitration  of 
Alkyl-Quinoline  Salts.  By  Herman  Decker  ( Ber .,  1900,  33, 
2275 — 2277). — When  ethylquinoline  nitrate  is  left  for  a  few  hours  in 
the  cold  with  excess  of  nitrosulphuric  acid,  and  the  nitroethylquinoline 
so  formed  is  liberated  with  alkali  and  oxidised  by  means  of  potassium 
ferricyanide,  5-nitro-l-ethyl-2-quinolone  is  produced.  This  method  for 
the  preparation  of  nitro-2-quinolones  is  much  simpler  than  that 
previously  described  by  the  author  (Abstr.,  1892,  879).  E.  G, 

Transformations  of  Phthaliminoketones.  By  Siegmund 
Gabriel  and  James  Colman  ( Ber.y  1900,  33,  2630 — 2634.  Compare 
this  vol.,  i,  358). — Benzylphthalimide  undergoes  no  transformation  in 
the  presence  of  sodium  ethoxide,  whereas  acetonylphthalimide  and 
phenacylphthalimide  are  readily  converted  into  ^socarbostyril  deriva- 

.CO - NH 

tives.  o-AcetylA-hydroxy\§ocarbostyril ,  C6H4<\Q^Qgy  CAc’  crystal¬ 
lises  in  colourless  needles  melting  at  about  270°,  yields  a  phenylhydr- 
azone  crystallising  in  lemon-yellow,  six-sided  plates  and  decomposing 
at  250°,  and,  when  reduced  with  hydriodic  acid  and  red  phosphorus, 
yields  ^socarbostyril ;  an  isomeric  acetyl  derivative  melting  at  207 — 208° 
is  obtained  by  the  action  of  acetic  anhydride  on  4-hydroxy^socarbostyril. 
?>-Benzoyl-k-hydroxy\$ocarbostyril  crystallises  from  alcohol  in  yellow, 
hair-like  needles  melting  at  196 — 198°.  J.  J.  S. 

Aminonaphthacridinium  Compounds.  By  Fritz  Ullmann 
and  E.  Naef  ( Ber .,  1900, 33,  2470 — 2475). — The  monoacetyl  derivative 
of  “  aminomethylnaphthacridine  ”  (this  vol.,  i,  361,  where  also  see 
footnote  as  to  nomenclature)  forms  the  yellow  iodide  of  “  3'-acetyla?nino- 
2'  :  10-dimethyl-l  :  2 -naphthacridinium”  when  it  is  heated  at  140 — 150° 
with  methyl  iodide  and  chloroform.  The  methylation  is  more  easily 
effected  by  dissolving  the  acridine  in  nitrobenzene,  and  adding  freshly 
distilled  dimethyl  sulphate  to  the  solution  at  150 — 160°;  the  acrid- 

inium  methyl  sulphate ,  C10H16 

tallises  out  at  once  as  a  yellow  powder.  The  acetyl  group  can  be 
removed  by  boiling  with  dilute  hydrochloric  acid ;  from  the  solution, 
potassium  nitrate  precipitates  red  “  aminodimethylnaphthaeridinium  ” 
nitrate ,  which  melts  and  decomposes  at  286 — 290°  ;  from  a  dilute  boil¬ 
ing  solution  of  the  nitrate,  potassium  dichromate  precipitates  the  red 
dichromate  ;  when  dimethyl  sulphate  is  used,  there  is  no  need  to  employ 
the  acetylamino-compound  ;  the  aminoacridine  itself  can  be  methylated 
directly,  the  acridinium  methyl  sulphate  separating  in  red  crystals. 

Ethyl  bromide  reacts  with  the  acetylamino-compound  rather  less 
readily  than  methyl  iodide  does  ;  the  product,  “  3' -acetylamino-2' -methyl- 
10-ethyl-Y  :2-naphthacridinium”  bromide ,  forms  yellow  crystals  and 
melts  at  265 — 269°.  The  acetyl  group  can  be  removed  by  boiling 
with  hydrobromic  acid ;  the  resulting  “  aminomethylethylnaphth - 


/CH - 

VNMe(MeSOj 


>C6H2Me’NHAc,  crys- 
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acridinium ”  b'omide  forms  red  crystals,  and  melts  and  decomposes  at 
298°.  0.  F.  B. 

Difference  of  Basicity  of  the  two  Amino-groups  of  Sub¬ 
stituted  Diamines.  I.  m  Tolylenediamine.  By  Carl  Bulow 
(Ber.,  1900,  33,  2364 — 2370). — Tiemann  observed  ( Ber.,  1870,  3, 
221)  that  when  m-tolylenediamine  (l-methyl-2  :  4-diaminobenzene)  is 
heated  with  slightly  less  than  2  mols.  of  glacial  acetic  acid  and  a  very 
small  quantity  of  water,  it  is  the  ;>amino-group  almost  exclusively 
which  is  acetylated ;  similarly,  Koch  has  shown  (Annalen,  1870,  153, 
132)  that  the  diacetyl  derivative  is  converted  entirely  into  the 
2-amino-4-acetamino-derivative  when  heated  with  1  mol.  of  sodium 
hydroxide.  The  author  finds  that  the  same  principle,  namely,  the 
greater  reactivity  of  the  4-amino-group,  underlies  the  condensation  of 
m-tolylenediamine  with  ethyl  diacetylsuccinate. 

Ethyl  \y-phenylene-\>\$-2  :  5 -dimethyl pyrrole -3  ;  i-dicarboxylctte , 

/  X)Me:C-CCLEt\ 

C6H4(^N<oMe:c.c02Et)2’ 

prepared  by  heating  £>-phenylenediamine  with  ethyl  diacetylsuccinate 
in  glacial  acetic  acid,  crystallises  from  dilute  alcohol  in  white  scales 
melting  at  172 — 173°. 

Ethyl  l-o-acetylamino-ip-tolyl-2  :  5-dimethylpyrrole-?>  :  ^-diectrboxylate, 

X!Me:C-C09Et  ,  .  ,  ,  ,  ,  ,  ,  . 

NHAc*C6H3Me*N<CMe.^C!0  Ej.^  obtained  from  o-acetyl-m-tolylene- 

diamine  and  ethyl  diacetylsuccinate,  crystallises  in  white  needles 
melting  at  120 — 121°.  Ethyl  l-\)-acetylamino-o-tolyl-2  :  5-di?nethyl- 
pyrrole-3  :  i-dicarboxylate ,  C21H2(j05N2,  prepared  from  ;>acetyl-m- 
tolylenediamine  and  ethyl  diacetosuccinate,  melts  at  160°.  It  is  the 
former  of  these  two  substances  which  is  produced  on  acetylating  the 
condensation  product  of  m-tolylenediamine  and  ethyldiacetosuccinate 
(Annalen,  1886,  236,  311.  M.  O.  F. 

Preparation  of  Diphenylmethane  Derivatives  from  p-  and 
o-Aminobenzylaniline  and  their  Homologues.  By  Paul  Cohn 
and  Armin  Fischer  ( Ber.,  1900,  33,  2586 — 2592). — The  methods 
employed  for  the  preparation  of  the  compounds  described  in  the 
paper  have  formed  the  subject  of  the  German  Patent,  107718,  but 
the  compounds  themselves  have  not  been  described.  4-Aminophenyl- 
4-amino-m-tolylmethane,  NH2*C6H3Me*CH2*C6H4*NH2,  is  formed  by 
the  action  of  hydrochloric  acid  on  o-toluidine  and  £>-aminobenzyl- 
aniline,  and  has  already  been  described.  k-Aminophenyl-2  ;  4 -di- 
amino-m-tolylmethane ,  C6H2Me(NH2)2*CH2*C6H4*NH2,  is  obtained  in 
a  similar  manner  from  7?i-tolylenediamine,  and  forms  compact,  yel¬ 
lowish  crystals  melting  at  139 — 140°.  p-Amino-m-xylyl^toluidine 
forms  white  crystals  melting  at  93 — 94°,  and  with  m-tolylenediamine 
yields  4:2':  4:'-triaminodi-m-tolylmethcme, 

NH2- C6H3Me*  CH2;  C6H2Me(NH2)2, 
which  crystallises  in  slender,  yellowish  needles  melting  at  163°. 

^-Dimethylaminobenzyl-^-toluidine,  NMe2,C6H4,CH2,NH*C6II4Me,  is 
obtained  by  the  action  of  anliydroformaldehyde-jo-toluidine  on  a 
mixture  of  dimethylaniline  and  ^-toluidine,  and  melts  at  105 — 106°; 
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the  hydrochloride,  C16H20N2,2HC1,  crystallises  in  white  needles.  With 
aniline,  the  base  yields  k-amino-^-dimethylaminodiphenylmethane, 
NMe2*C6H4*CH2*C8H4*NH2,  which  melts  at  90 — 91°;  with  o-toluidine, 
the  same  base  yields  ^dimethylaminophenylA-amino-rn-tolylmethane, 
NMe^CgH^CH^CgHgMe’NEi^  which  crystallises  in  greyish -white, 
silky  needles,  melts  at  92 — 93°,  and  with  m-tolylenediamine  yields 
the  corresponding  4- dimethylaminophenyl -2' :  4' -diamino-m-tolylmethane, 
NMe2*C6H4*CH2*06H2Me(NH2)2,  which  forms  yellowish  crystals  and 
melts  at  112 — 113°. 

ip-Diethylaminobe?izyl--p-toluidine ,  NEt2*C6H4*CH2*NH*C6H4Me,  crys¬ 
tallises  in  long,  white  prisms  melting  at  59 — 60°.  o- Amino-m-xylyl- 
p- toluidine ,  NH^CgHsMe'CH^NH'CgH^Me,  crystallises  in  white 
plates  melting  at  87°,  and  its  hydrochloride  in  short  prisms. 
With  m-tolylenediamine  it  yields  2  :  2'  :  ^  dr  iaminodi-m-toly  l  methane, 
NH2‘C6H3Me*OH2-C6H2Me(NH2)2,  melting  at  154°.  A.  H. 


4-Hydroxypyrazole  and  its  Derivatives.  By  Ludwig  Wolff 
( Annalen ,  1900,  313,  1 — 24). — The  three  methods  by  which  the  author 
has  obtained  derivatives  of  4-hydroxy pyrazole  are  the  following : 
(1)  Tetronic  acid  and  benzenediazonium  chloride  yield  the  a-phenyl- 
hydrazone  of  diketobutyrolactone  (this  vol.,  i,  584),  which,  when 
heated  with  sodium  hydroxide,  is  transformed  into  4-hydroxy-l-phenyl- 

DH.’C-OU 

pyrazole-3-carboxylic  acid,  NPh<\^ _ ^  qq  -g.  (2)  Ethyl  y-bromo- 

acetoacetate  combines  with  benzenediazonium  chloride,  forming  a 
phenylhydrazone  which  loses  hydrogen  bromide  under  the  influence  of 
alkalis,  becoming  converted  into  the  ethyl  salt  of  the  foregoing  acid. 
(3)  Sodium  diazotetronosulphonate  {loc.  cit.),  under  the  influence  of 
sodium  hydroxide,  followed  by  hydrochloric  acid,  yields  4-hydroxy - 
pyrazole-3-carboxylic  acid. 

[With  A.  Luttringhaus], — i-Hydvoxypyrazole-3-carboxylic  acid, 

ch:c-oh 

— C*CO  IT  PrePared  hy  heating  sodium  diazotetronosulphon- 

ate  with  sodium  hydroxide  and  adding  cold  dilute  hydrochloric  acid 
to  the  clear  solution,  crystallises  from  boiling  water  in  aggregates  of 
lustrous  needles  containing  1H20  and  melting  at  204 — 205°  when 
carbon  dioxide  is  eliminated  ;  the  aqueous  solution  develops  a 
bluish-violet  coloration  with  ferric  chloride  and  becomes  yellowish- 
red  with  sodium  nitrite.  The  tribenzoyl  derivative,  C25H1606N2, 
crystallises  from  alcohol  in  slender  needles  and  melts  at  137°; 
the  benzoyl  derivative,  011H804N2,  separates  from  dilute  alcohol 
in  aggregates  and  melts  at  210 — 212°,  evolving  gas. 

ch:ooh 

\.-Hy  dr  oxypyr  azole,  NH<C^ — ,  obtained  on  eliminating  carbon 


dioxide  from  the  carboxylic  acid,  crystallises  from  chloroform  in  white 
plates  and  melts  at  118 — 118'5°;  the  aqueous  solution,  which  is  very 
feebly  acidic,  develops  a  greenish-blue  coloration  with  ferric  chloride, 
becomes  yellowish-green  with  sodium  nitrite,  and  reduces  solutions  of 
mercuric  chloride  and  silver  nitrate.  The  pier  ate  forms  long,  yellow 
needles,  and  melts  at  128 — 129°*  the  hydrochloride  melts  at  157°,  and 
the  pi  a  tinich  l  oride  dissolves  very  readily  in  water  and  in  alcohol,  The 
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dibenzoyl  derivative,  Cl7H1203N2,  crystallises  from  alcohol  in  long, 
white  needles,  and  melts  at  109°. 

4-Hydroxy-l-methylpyrazole  methiodide ,  C5H9ON2I,  prepared  by 
heating  4-hydroxypyrazole  with  methyl  iodide  and  methyl  alcohol  at 
120°,  crystallises  from  alcohol  in  plates  melting  at  141° ;  the  ammonium 
base  crystallises  in  needles,  which  dissolve  very  readily  in  water,  form¬ 
ing  a  strongly  alkaline  reducing  solution,  and  the  platinichloride 
crystallises  in  needles  which  decompose  at  212°.  4- Hydroxy ‘1-methyl- 


ch:ooh 

pyr azole,  NMe\-^ ,  produced  on  heating 


the  methiodide,  crys¬ 


tallises  from  a  mixture  of  chloroform  and  petroleum  in  white  prisms 
and  melts  at  89°  ;  the  hydrochloride  is  decomposed  by  water. 

[With  Eduard  Fertig.] — The  a -phenylhydrazone  of  ethyl  y-bromo- 
acetoacetate,  NHPh,N!C(C02Et)*CO*CHBr,  crystallises  from  dilute 
alcohol  in  yellow  needles,  and  melts  at  80—81°;  it  is  sparingly  soluble 
in  sodium  carbonate,  but  dissolves  readily  in  sodium  hydroxide. 

CHIC-OH 

k-Hydroxy-\-phenylpyrazole-3'carboxylic  acid ,  NPh\j^ — (>CO  H* 

separates  on  adding  hydrochloric  acid  to  a  solution  of  ethyl  y-bromo- 
acetoacetate  a-phenylhydrazone  in  hot  sodium  hydroxide,  and  crystal¬ 
lises  from  boiling  water  in  needles  which  contain  JH20  and  melt  at 
130 — 140°;  the  anhydrous  compound  crystallises  from  chloroform  in 
large,  lustrous  prisms  and  melts  at  153 — 154°.  The  acid  develops  a  deep 
blue  coloration  with  aqueous  ferric  chloride,  and  becomes  yellow  or 
red  with  sodium  nitrite  and  hydrochloric  acid,  even  in  dilute  solutions. 
The  silver  salt  crystallises  in  needles,  and  the  ethyl  ester  forms  colour¬ 
less  plates  which  melt  at  84 — 45°.  The  5- phenylhydrazone  of  1-phenyl- 

C(IN*NPh)*CO 

4-keto-5-pyrazolone-3-earboxylic  acid,  NPh<^^ - (>00  H* 

2 

obtained  on  adding  sodium  phenylhydroxypyrazolecarboxylate  to 


freshly  diazotised  aniline,  crystallises  from  dilute  acetic  acid  in  lustrous 
red  needles  which  melt  and  evolve  gas  at  209°.  5-iso Nitroso-l-phenyl- 

c(:n-oh)-co 

k-ketopyrazoline-S-carboxylic  acid,  NPh^-— formed  on 

acidifying  a  solution  of  sodium  phenylhydroxypyrazolecarboxylate 
and  sodium  nitrite,  crystallises  from  dilute  alcohol  in  bright  red 
needles  decomposing  at  190 — 192°. 

.CHIC*  OH  ,  i 

k-Hy dr oxy-\-phenylpyr azole,  NPh\^- — ,  produced  on  eliminat¬ 


ing  carbon  dioxide  from  hydroxyphenylpyrazolecarboxylic  acid,  crys¬ 
tallises  from  very  dilute  alcohol  in  long,  white  needles,  melts  at 
119— 120°,  and  boils  at  335°  under  736  mm.  pressure,  undergoing 
slight  decomposition  ;  it  requires  570  parts  of  water  at  25°,  and 
50 — 60  parts  of  boiling  water  to  dissolve  it,  the  aqueous  solution  be¬ 
coming  blue  with  ferric  chloride  and  yellowish-red  with  sodium  nitrite 
and  acetic  acid.  The  hydrochloride  melts  at  80°  and  loses  hydrogen 
chloride  in  air;  the  platinichloride  crystallises  in  orange-red 
prisms  containing  5H20  and  melts  at  about  180°,  when  it  evolves  gas. 
The  benzoyl  derivative,  C16H1202N2,  crystallises  in  colourless  plates 
and  melts  at  78°,  and  the  phenylur ethane,  C16H1302N3,  separates  from 
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alcohol  in  long,  white  needles  melting  at  168°.  The  anhydride  of 
phenylhydroxypyrazole  and  its  carboxylic  acid, 


^ch:c*oh 
NPh<n  1 


chiist 

^N=c-co*o-  c :  CHr*rPh' 

a  bye-product  in  the  preparation  of  hydroxyphenylpyrazole,  crystal¬ 
lises  from  80  per  cent,  alcohol  in  aggregates  of  lustrous  needles  melt¬ 
ing  at  177°;  it  is  neutral  towards  sodium  carbonate,  and  is  resolved 
by  hot  sodium  hydroxide  into  hydroxyphenylpyrazole  and  its  carboxylic 
acid. 


XJHICCl 

4:-Chloro-l-phenylpyrazole,  NPh<^ _ CEL’  obtained  on  heating  the 

hydroxy-compound  with  phosphorus  oxychloride  at  150°  during  10 
hours  (compare  Michaelis  and  Rohmer,  Abstr.,  1899,  i,  233),  is  iden¬ 
tical  with  the  compound  prepared  by  Severini  (Abstr.,  1894,  i,  145) 
from  1-phenylpyrazole  and  sodium  hypochlorite;  it  crystallises  in 
long,  silky  needles  and  melts  at  75 — 76°. 

The  5-phenylhydrazone  of  l-phenyl-4-keto-5-pyrazolone, 

C(:isr-]srHPh)-co 

NPh<SN= — -  -  CH  ’ 

prepared  by  adding  benzenediazonium  chloride  to  the  sodium  derivative 
of  hydroxyphenylpyrazole,  crystallises  from  hot  dilute  acetic  acid  in 
lustrous,  bronze-coloured  needles  melting  at  122 — 125°.  5-iso Nitroso- 


1  -phenylA-ketopyr  azoline,  NPh< 


C(:n-oh)-co 


N— 


=CH 


formed  on  adding 


acetic  acid  to  a  solution  of  hydroxyphenylpyrazole  and  sodium  nitrite 
in  dilute  sodium  hydroxide,  crystallises  from  dilute  alcohol  in  dark 
red  prisms  containing  1H20,  and  melts  at  119 — 120°,  slowly  evolving 
gas. 

4-Hydroxy- 1-phenylpyrazole  methiodide ,  C10HUON2I,  crystallises 
from  hot  alcohol  in  long,  white  needles  decomposing  at  195°,  when 
methyl  iodide  is  eliminated  ;  the  ammonium  base ,  C10H12O2N2,  forms 
lustrous  prisms  which  darken  at  120°  and  melt  at  132 — 135°.  The 
hydrochloride  crystallises  in  prisms  decomposing  at  203°,  and  the 
platinichloride  forms  yellow  leaflets  or  prisms  containing  2H20,  and 
melts,  evolving  gas,  at  193°.  M.  O.  F. 


5  Chloro-  and  5-Bromo-l-phenyl-3-methylpyrazoles.  By 
August  Michaelis  and  Heinrich  Behn  ( Ber .,  1900,  33,  2595 — 2607. 
Compare  Abstr.,  1899,  i,  233  and  941). — Phosphorus  oxychloride  and 
phenylmethylpyrazolone  readily  react  when  heated  in  a  reflux  apparatus, 
and  the  conversion  of  5-chloro-l-phenyl-3-methyIpyrazole  into  anti- 
pyrine  takes  place  most  readily  in  alcoholic  solution. 

When  5-chloro-l-phenyl-3-methylpyrazole  is  dissolved  in  fuming  nitric 
acid,  the  product  is  a  mixture  of  the  mono-  and  di-nitro-derivatives, 
but  with  concentrated  nitric  acid  (1  mol.)  and  sulphuric  acid  the 
mononitro-compound  alone  is  formed.  f)-Chloro-\^nitrophenyl-?)- 
methylpyrazole  crystallises  in  long,  thin  needles  melting  at  101°,  and 
is  readily  soluble  in  organic  solvents  and  also  in  concentrated  hydro¬ 
chloric  acid  ;  when  brominated  in  ethereal  solution,  it  yields  5-chloroA- 
bromo-Y-^-nitrophenyl-Z-meihylpyr azole,  which  crystallises  in  colourless 
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needles  melting  at  152*5° ;  the  same  compound  is  obtained  when 
5-chloro-4-bromo-l-phenyl-3-methylpyrazole  is  nitrated,  and  hence  the 
nitro-group  must  be  in  the  benzene  nucleus ;  that  it  occupies  the 
^-position  has  been  proved  by  direct  synthesis  from  Altschul’s 
/>nitrophenylmethylpyrazolone  (Abstr.,  1892,  1082)  and  phosphorus 
oxychloride.  When  heated  at  125°  for  6  hours  with  methyl  iodide, 


CH 

it  yields  the  methiodide,  I 


•CL 


CMe.-NtMel)^'06114'1102’  which  crystallisi? 
in  glistening,  yellow  plates  melting  and  decomposing  at  229°. 
Y-m- Nitrophenyl-Z-methylpyrazolone ,  obtained  by  heating  ethyl  aceto- 
aeetate  7?i-nitrophenylhydrazone  (Abstr.,  1890,  150)  at  140 — 150°, 
forms  a  yellow,  crystalline  powder  insoluble  in  water  or  ether,  and  on 
treatment  with  phosphorus  oxychloride  is  converted  into  5-chloro-\-m- 
n i tropheny l- 3 -m ethy Ipyr azole  melting  at  103°  and  yielding  a  bromo- 
derivative  which  melts  at  170°.  \-Q-Nitrophenyl-Z~methylpyrazolom 
crystallises  in  orange-red  needles  melting  at  51°,  the  corresponding 
5-chloro-pyrcizole  melts  at  105*5°  and  yields  a  6romo-derivative  melting 
at  123°. 


h-Chloro-Y-o-p-dinitrophenylS-methylpyvazole  crystallises  from  toluene 
in  yellow  needles,  melts  at  181°,  and  is  insoluble  in  concentrated 
hydrochloric  acid ;  when  reduced  and  treated  with  nitrous  acid,  it 
yields  a  dye  similar  to  Bismarck  brown  and  with  jt?-pkenylenediamine 
it  gives  an  intense  tolylene-blue. 

b-Chloro-Y-p-aminophenyl-Z-methylpyrazole  crystallises  from  alcohol  in 
glistening  plates  containing  1H20;  it  sinters  at  62°  and  melts  at 

CH.’CCl 

76 — 78°;  its  acetyl  derivative,  ^  * ^>N*  C6H4*NH  Ac, 2H20,  loses  its 


water  at  80 — 85°  and  yields  a  methiodide  melting  at  171°.  5-Chloro- 
\-\)-hydroxyphenyl-3-?nethylpyrazole  crystallises  from  alcohol  in  glisten- 
ing,  yellow  plates  melting  at  145*5°.  b- Bromo-Y -phenyls  methylpyr azole, 
obtained  by  the  action  of  phosphorus  oxybromide  at  125°,  or  of  the  tri¬ 
bromide  at  140 — 150°,  on  phenylmethylpyrazolone,  is  an  oily  liquid 
distilling  at  153°  under  15  mm.,  or  at  287°  under  atmospheric  pressure  ; 
it  has  a  sp.  gr.  1*4408  at  8°;  its  methiodide ,  C10TT9N2Br.MeI,  forms 
colourless  needles  melting  at  233°,  and  yields  a  periodide,  CnHT2N2BrI5, 
melting  at  57°  ;  its  methobromide  melts  and  decomposes  at  218°,  and 
yields  a  perbromide,  CnH12N2Br4,  melting  at  146°;  th e  methochloride  is 
very  hygroscopic  and  melts  at  214°.  All  three  compounds,  when 
treated  with  alcoholic  potash  or  silver  oxide,  yield  antipyrine.  4  :  5-Di- 
bromo-Y-phenyl-3-methylpyrazole,  obtained  as  a  bye-product  in  the 
preparation  of  the  monobromo-com pound,  forms  colourless,  glistening 
plates  melting  at  92°,  and  is  readily  soluble  in  organic  solvents  or  in 
concentrated  hydrochloric  acid. 

5-Bromo-\-nitrophenyl-3-methylpyrazole  crystallises  in  long  needles, 
melts  at  104*5°  and  is  soluble  in  concentrated  hydrochloric  acid  ;  the 
dinitro- derivative,  which  is  insoluble  in  this  acid,  melts  at  185*5°. 

Both  bromo-  and  chloro-phenylmethylpyrazoles,  when  reduced  with 
zinc  dust  and  hydrochloric  acid,  yield  phenylmethylpyrazole  melting 
at  36*5°,  although  with  the  chloro-compound  the  reduction  is  never 
complete.  When  phenylmethylpyrazole  is  brominated,  the  product  is 
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k-bromo-l-phenyl-3-methylpyrazole ,  which  is  an  oil  distilling  at  31 1 — 313° 
and  having  a  sp.  gr.  1'4575  at  8°  ;  when  farther  brominated,  it  yields 
the  dibromo-derivative  melting  at  92°.  J.  J.  S. 


l-p-Bromophenyl-3-methyl-5-chloropyrazole.  By  August 
Mighaelis  and  G.  Scjhwabe  ( Ber.y  1900,  33,  2607 — 2614). — 1-p -Bromo- 
phenyl-2>-me thy Ipyrazolone ,  obtained  from  ^rbromophenylhydrazine  and 
ethyl  acetoacetate,  forms  colourless  crystals  melting  at  175°;  it 
readily  condenses  with  aldehydes,  yielding  sparingly  soluble,  coloured 
compounds  ;  the  4 -benzylidene  compound  crystallises  in  dark-red  needles 
and  melts  at  142°,  the  4 -anisylidene  derivative  in  orange-red  crystals 
melting  at  147°,  and  the  4 -salicylidene  compound  in  deep  red  needles 
melting  at  196°. 


S-Chloro-l-p-bromophenylS-methylpyrazole, 


CHICCl 
CMe  I  N 


>N-C6H4Br, 


crystallises  in  long,  colourless  needles,  melts  at  82°,  and  distils  at  165° 
under  11  mm.  pressure;  it  dissolves  in  concentrated  hydrochloric  acid, 
yields  a  sparingly  soluble  but  somewhat  unstable  platinichloride , 
(C10H8K2ClBr)9,HoPtCl6,  a  methiodide  decomposing  and  melting  at  254°, 
and  yielding  a  picrate ,  CnHnN2ClBr,C6H307N3,  melting  at  170°,  a 
methobromide  melting  at  260°,  and  a  methochloride  melting  at  228°. 

CH=C - x 

Monobromoantipyrine ,  [  0<  yN*C6H4Br,  obtained  by  treating 

CMe— NMe7 

the  methiodide,  bromide,  or  chloride  with  alcoholic  potash,  crystallises 
from  toluene  or  water  in  well-developed  monoclinic  prisms  melting  at 
122°  and  boiling  at  300°  under  9  mm.  pressure ;  it  is  readily  soluble  in 
most  solvents  and  even  dilute  solutions  exhibit  the  usual  antipyrine 
reactions.  Its  hydrochloride ,  CnHnON2Br,HCl,  melts  and  decomposes 
at  213°,  its  platinichloride  at  about  208 — 210°,  and  its  ferrocyanide , 
(C11H11ON2Br)2,H4FeC6N6,  forms  a  perfectly  white  precipitate  which 
turns  blue  on  exposure  to  the  air. 

5-Bromo-l-p-bromophenyl-2>-methylpyrazole,  obtained  by  the  action  of 
ethyl  bromide  on  the  chloro-derivative,  crystallises  in  colourless  needles 
melting  at  87 — 88°,  and  yields  a  methiodide  melting  at  259°.  5- Chloo'o - 
k-bromo-\-bromop>henyl-Z-melhylpyrazole ,  obtained  when  the  chloro-deriva¬ 
tive  is  treated  with  a  solution  of  bromine  in  light  petroleum,  forms 
colourless  needles  melting  at  143°.  4  : b-Dibromo-\-bromophenyl-3-methyl~ 
pyrazole  melts  at  150 — 151°,  and  the  corresponding  4  : 5-dich!oro-com- 
pound  at  134-5° ;  the  latter  yields  a  methiodide  melting  and  decomposing 
at  236°. 


§-Chloro-\-bromonitrophenyl-Z-methylpyrazole  is  formed  when  the 
chloropyrazole  is  treated  with  the  theoretical  amount  of  concentrated 
nitric  acid  in  the  presence  of  sulphuric  acid ;  it  crystallises  in  colour¬ 
less  needles,  melts  at  115°,  and  on  reduction  yields  the  amino-com pound 
which  melts  at  99 — 100°.  A  dinitro- compound  melting  at  158°  is 
formed  when  fuming  nitric  acid  is  employed. 

1  -Bromophenyl-Z-methylpyr  azole  forms  colourless  crystals  melting  at 
94°,  and  yielding  a  methiodide  which  melts  at  224°;  with  bromine,  it 
yields  4-bromo-l-bromophenyl-3-methylpyrazole  melting  at  98°. 

J.  J.  S. 
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5-Chloro-l-/^tolyl-3  methylpyrazole  and  Antipyrine-Bz*- carb¬ 
oxylic  Acid.  By  August  Michaelis  and  Th.  Sudendorf  ( Ber 1900, 
33,  2615 — 2622.  Compare  preceding  abstracts). — 5-Chloro-\-p-tolyl- 
3-methylpyrazole ,  C11H11N2C1,  forms  colourless  crystals,  melts  at  30°, 
distils  at  148°  under  12  mm.,  or  at  274°  under  atmospheric  pressure, 
dissolves  in  20  per  cent,  hydrochloric  acid  and  yields  a  platinichloride , 
(CnHuN2Cl)2,H2PtCl6,2H20,  which  crystallises  in  orange-coloured 
needles.  The  methiodide ,  C11H11N2Cl,MeI,  crystallises  in  needles  melt¬ 
ing  at  245°  and  yields  a  picrate  melting  at  153°.  With  ethyl  iodide,  the 
product  is  b~iodo-\-^-tolyl-3-methylpyrazole  ethiodide ,  C11H11N2I,BtI, 
melting  at  231°.  The  methobromide  melts  at  234°,  and  the  methochloride , 
CnHnN2Cl,MeCl,H20,  when  dehydrated,  melts  at  232°.  When  these 
compounds  are  treated  with  alcoholic  potash  or  moist  silver  oxide  they 
yield  jt>-tolylpyrine. 

5-ChloroA-bromo-l-'p-tolyl-3-methylpyrazole  crystallises  in  long  needles, 
melts  at  66°,  and  has  a  characteristic  ethereal  odour;  the  4  :  5-dichloro- 
compound  melts  at  57°. 

5-Chloro-\-nitrotolyl-3-methylpyrazole  crystallises  in  colourless,  glisten¬ 
ing  needles,  melts  at  81°,  and  yields  a  bromo- derivative  melting  at 
136°,  identical  with  the  compound  obtained  by  nitrating  5-chloro-4- 
bromo-jt?- toly lmethylpyrazole .  5 -Chloro- 1  -dinitro-\}-tolyl-3-methylpyrazole 
melts  at  167°.  l-^-Tolyl-3-methylpyrazole,  obtained  by  reducing  the 
chloropyrazole  with  hydriodic  acid  and  red  phosphorus,  melts  at  50°. 

The  most  suitable  oxidising  agent  for  chlorotolylmethylpyrazoles  is  a 
sulphuric  acid  solution  of  chromium  trioxide  employed  at  tempera¬ 
tures  below  30°.  b-Chloro-3-methylpyrazole-\-p-benzoic  acid  ( 5-chloro - 


ch:ccl 


.‘phenylr3-methylpyrazole-T3z-j)-carboxylicacid) ^6^4*  C02H, 


crystallises  in  felted  needles  melting  at  206 — 208°  and  is  insoluble  in 
water  or  ether,  but  soluble  in  hydrochloric  acid ;  when  heated  with 
baryta,  it  yields  chlorophenylmethylpyrazole,  and  thus  its  constitution 
is  established.  The  barium  salt  (with  3H20)  crystallises  in  needles, 
the  ethyl  ester  is  an  oily  liquid  distilling  at  271°,  the  acid  chloride 
crystallises  in  needles  melting  at  82°  and  is  readily  decomposed  by 
water,  and  the  anilide  crystallises  in  silky  needles  melting  at  163°. 
When  brominated,  the  acid  yields  b-chloroA-bromo-3-methylpyrazole-\ -p- 
benzoic  acid  which  crystallises  in  colourless  needles  melting  and  decom¬ 
posing  at  246°;  the  same  product  is  also  formed  when  chloro  bromotolyl- 
methylpyrazole  is  oxidised  with  an  aqueous  acetic  acid  solution  of 
chromic  acid. 

The  methiodide ,  CnH902N2Cl,MeI,  melts  at  264°,  and  on  treatment 
with  alcoholic  potash  or  moist  silver  oxide  yields  antipyrine-l-p-benzoic 

CR=C - \ 

acid  ( antipyrine-Bz-p-carboxylic  acid ,  |  0<^  /N*C6H4*C02H,  to- 

CMe— NMe7 

gether  with  chloromethylpyrazolebenzoic  acid  methochloride.  The 
former  crystallises  from  hot  water  in  glistening  plates  melting  at  246°, 
and  gives  a  faint  red  coloration  with  ferric  chloride.  J.  J.  S. 


*  The  authors  use  this  symbol  to  indicate  that  the  carboxylic  group  is  attached  to 
a  carbon  atom  of  the  benzene  ring. 
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Aminomethylnaphthimidazolesulphonic  Acid.  By  Alfred 
Gallinek  ( Ber .,  1900,  33,  2315 — 2317). — 5-Amino-2-methyl-a-naphth- 
imidazole,  described  by  Meldola  and  Streatfeild  (Trans.,  1887,  51,  691) 
as  unstable,  can  be  prepared  from  dinitroacetonaphthalide,  and  when 
treated  with  fuming  sulphuric  acid  yields  a  monosulphonic  acid,  which 
crystallises  with  H20  in  microscopic,  lustrous,  four-sided  plates,  forms 
characteristic  calcium ,  sodium ,  and  barium  salts,  and  a  die&so-compound, 
which  when  boiled  with  dilute  sulphuric  acid  yields  a  hydroxysulphonic 
acid.  The  base,  sulphonic  acid,  and  hydroxysulphonic  acid,  when 
coupled  with  tetrazo-compounds,  give  dyes  of  black,  deep-blue  and  blue 
tints  respectively,  and  not  red,  as  would  be  expected  from  derivatives 
of  aminonaphthalene.  B.  H.  P. 


Electrolytic  Preparation  of  Benzidine.  By  Walther  Lob  (Ber., 
1900,  33,  2329 — 2333.  Compare  Abstr.,  1898,  i,  14). — A  good  yield 
(80  per  cent.)  of  benzidine  is  obtained  by  the  electrolysis  of  a  solution 
of  azobenzene  in  concentrated  sulphuric  acid  at  20 — 30°  with  a  current 
of  cathode  density  3 — 5  amperes  per  1  sq.  dcm.  with  about  2*5 — 3 
ampere-hours,  a  mercury  cathode  being  used.  Benzidine  may  be 
obtained  (with  a  yield  of  57 — 59  per  cent,  of  the  theoretical)  directly 
by  the  electrolysis  of  nitrobenzene  as  follows  :  A  10  per  cent,  alcoholic 
solution  of  nitrobenzene  containing  2  per  cent,  of  sodium  hydroxide  is 
electrolysed  in  an  earthenware  cell  with  a  current  density  of  3 — 5 
amperes  with  9  ampere-hours,  a  solution  of  sodium  sulphate  being  used 
for  the  anode  liquid  ;  so  soon  as  the  whole  is  converted  into  azobenzene, 
the  cathode  liquid  is  strongly  acidified  with  sulphuric  acid  dissolved  in 
alcohol  and  again  electrolysed,  benzidine  sulphate  being  precipitated 
as  soon  as  it  is  formed.  Nitrobenzene  suspended  in  a  weak  alkaline 
solution  can  be  similarly  reduced  to  azoxybenzene,  which,  when  elec¬ 
trolysed  in  acid  solution,  is  reduced  to  benzidine.  It.  H.  P. 


3-Phenylpurine.  By  Emil  Fischer  and  Wolf  von  Loeben 
(Ber.,  1900,  33,  2278 — 2281). — 2  :  5  : l-Trichloro-Z-phenylpurine, 
N!CC1*C - 

l*  ll  ^CCl,  obtained  by  heating  dichloro-oxyphenylpurine  with 
CCliN-C-NPh  ’  J  8  j  f 


a  mixture  of  phosphorus  oxychloride  and  pentachloride  in  a  sealed 
tube  at  140°  for  18  hours,  melts  at  210° — 211°,  and  dissolves  readily 
in  hot  acetic  acid  or  chloroform,  less  easily  in  ether,  and  only  very 
slightly  in  water ;  when  quite  pure  it  is  colourless.  It  is  easily 
soluble  in  concentrated  sulphuric  acid,  and  if  the  solution  is  heated 
for  15  minutes  on  the  water-bath,  hydrogen  chloride  is  evolved,  and 
dichloro-oxyphenylpurine  produced. 

When  a  solution  of  trichlorophenylp urine  in  alcohol  (50  per  cent.) 
is  heated  with  zinc  dust,  chloro-Z-phenylpurine  separates  in  crystals  ; 
it  melts  at  162 — 163°,  and  dissolves  easily  in  alcohol,  less  readily  in 
ether  or  benzene,  and  is  only  slightly  soluble  in  hot  water.  Iodo- 3- 
phenylpurine ,  formed  by  the  action  of  hydriodic  acid  on  chlorophenyl- 
purine,  crystallises  from  hot  alcohol  in  long,  colourless  needles,  melts 
at  165 — 166°,  and  decomposes  at  a  higher  temperature  with  liberation 
of  iodine  ;  it  is  very  slightly  soluble  in  cold  alcohol  or  hot  water. 

When  iodophenylpurine  is  boiled  with  zinc-dust  and  water,  3 -phenyl- 
purine  is  produced  \  it  is  obtained  by  sublimation  under  5  mm.  pressure 
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in  colourless  prismatic  needles;  it  melts  at  162 — 163°,  is  slightly 
soluble  in  boiling  water,  crystallises  out  in  long  needles,  and  is 
easily  soluble  in  alcohol.  The  hydrochloride,  nitrate ,  platinichloride ,  and 
aurichloride  are  described.  E.  G. 

Triazan  Derivative  from  Nitrosoformylphenylhydrazine.  By 

Alfred  Wohl  (Ber.,  1900,  33,  2759 — 2760). — Nitrosoformylphenyl¬ 
hydrazine,  NO*NPh*NH*CHO,  obtained  by  the  action  of  nitrous  acid 
on  formylphenylhydrazine,  is  an  almost  colourless  substance  which 
melts  and  decomposes  at  84 — 85°,  and  dissolves  readily  in  the  ordinary 
organic  solvents  except  light  petroleum  ;  it  has  acid  properties  and  is 
soluble  in  dilute  aqueous  alkalis,  from  which  it  is  precipitated  by  acids. 

Formylphenylbenzylidenetriazan ,  CHPh!N#NPh*NH*CIIO,  prepared 
by  reducing  nitrosoformylphenylhydrazine  in  alcoholic  solution  with 
sodium  amalgam  and  subsequent  treatment  with  benzaldehyde, 
separates  from  benzene  in  crystals  melting  and  decomposing  at 
182 — 183°  ;  it  has  an  acid  character,  being  dissolved  by  dilute  alkalis 
from  which  acids  reprecipitate  it  unchanged.  T.  H.  P. 

Benzylhydrazine.  By  Alfred  Wohl  and  Carl  OESTERLiN(i?er.,  1900, 
33,  2736 — 2741). — Benzylbenzylidenehydrazine,  CH2Ph*NB>NICHPh, 
prepared  by  the  partial  reduction  of  benzalazine  in  alcoholic 
solution  by  means  of  sodium  amalgam  (2  atoms  of  sodium  to  1  mol.  of 
the  azine),  separates  from  its  benzene  solution  on  the  addition  of  light 
petroleum  in  the  form  of  white  leaflets  melting  at  69 — 70°  with 
evolution  of  nitrogen ;  it  decomposes  when  kept  with  formation  of 
benzaldehyde  and  on  distillation  gives  rise  to  stilbene.  Acetylbenzyl- 
benzylidenehydrazine ,  CH^Ph’NAc’N.’CHPh,  forms  colourless,  stable 
leaflets  melting  at  79°. 

Benzylhydrazine  hydrochloride ,  obtained  together  with  benzaldehyde 
on  heating  benzylbenzylidenehydrazine  with  dilute  hydrochloric  acid, 
crystallises  from  alcohol  in  long,  white,  four-sided  plates  which  melt  at 
110°.  Benzylhydrazine ,  CH2Ph*NH’NH2,  formed  from  the  hydro¬ 
chloride  on  distillation  with  lime,  is  a  colourless,  viscous  liquid  which 
is  miscible  with  water,  alcohol,  or  ether  and  boils  at  103°  under  41  mm. 
pressure  ;  it  undergoes  gradual  decomposition  and  on  distillation  under 
the  ordinary  pressure  nitrogen  is  evolved  and  dibenzyl  formed.  On 
oxidation  in  acid  solution  by  means  of  ferric  chloride,  it  yields 
benzalazine  and  hydrazine,  whilst  the  action  of  iodine  in  sodium 
carbonate  solution  gives  benzyl  iodide  and  nitrogen.  Nitrosobenzylr 
hydrazine ,  CfHf'NofivNO,  is  very  stable  and  on  crystallising  from 
boiling  water  melts  at  71°;  its  vapours  have  no  unpleasant  smell  or 
poisonous  action.  By  the  action  of  dilute  mineral  acids,  the  nitroso- 
compound  is  converted  into  benzylazoimide,  C^H^Ng,  a  mobile  oil 
which  boils  at  108°  under  23  mm.  pressure  and  explodes  when  strongly 
heated.  T.  H.  P. 

Action  of  Nitrous  Acid  on  Benzylhydrazine.  By  Theodor 
Curtius  {Ber.,  1900,  33,  2561 — 2562). — Nitrosobenzylhydrazine, 

CH2Ph*N(NO)*NH2,  obtained  by  the  action  of  nitrous  acid  on  benzyl¬ 
hydrazine  hydrochloride,  forms  colourless  leaflets  or  needles  and 
melts  at  70° ;  it  crystallises  unchanged  from  water,  shows  the  Lieber- 
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mann  reaction,  and  has  strongly  reducing  properties.  When  mixed 
in  aqueous  solution  with  benzaldehyde,  no  action  occurs,  but  on 
adding  dilute  sulphuric  acid,  nitrosobenzylbenzylidenehydrazone, 
CH2Ph-N(NO)-N:CHPh,  is  formed. 

Benzylazoimide ,  CH2Ph*N3,  obtained  by  warming  nitrosobenzyl- 
hydrazine  with  dilute  sulphuric  acid,  is  a  strongly  refracting  liquid 
which  boils  at  85°  under  20  mm.  pressure,  is  miscible  with  alcohol  or 
ether,  and  has  an  odour  recalling  that  of  benzyl  chloride  ;  it  is  very 
stable  towards  hydrolytic  agents. 

Nitroso-xy-methylbenzylhydrazine,  C6H4Me*CH2*N(NO)*NH2,  melts  at 
78°.  *  W.  A.  D. 

as-Dibenzylhydrazines.  By  Max  Busch  and  Bruno  Weiss 
(Ber,  1900,  33,  2701—2711.  Compare  Abstr.  1893,  i,  410;  1898,  i, 
231). — as-Dibenzylhydrazine  is  best  obtained  by  heating  together  hy¬ 
drazine  hydrate  and  benzyl  chloride  in  dilute  alcoholic  solution. 

Dibenzylbenzylidenehydrazine ,  formed  as  a  bye-product  in  the 
preceding  reaction,  crystallises  from  alcohol  in  colourless  needles  or 
prisms  and  from  petroleum  in  hexagonal  plates  ;  it  melts  at  87°.  This 
substance  is  also  obtained,  together  with  benzylamine,  by  reducing 
dibenzylnitrosoamine  with  zinc  dust  and  acetic  acid. 

as-o - Dinitrodibenzylhydrazine,  NH2-N(CH2*C6H4*N02)2,  prepared  by 
mixing  together  cold  alcoholic  solutions  of  hydrazine  hydrate  and 
o-nitrobenzyl  chloride,  crystallises  from  alcohol  in  yellow  needles  and 
melts  at  94 — 95°.  Its  platinichloride  crystallises  in  yellow  needles 
and  melts  at  142°. 

o -Trinitrotribenzylhydrazine,  N2H(CH2*C6H4*N02)3,  obtained  as  a 
bye-product  in  the  preceding  reaction,  separates  from  a  mixture  of 
alcohol  and  chloroform  in  orange,  prismatic  crystals  and  melts  at 
180—181°. 

o-Dinitrodibenzylnitrosoamine  melts  at  127°  and  not  at  120°  as 
indicated  by  Gabriel  and  Jansen. 

Di-o-nitrodibenzylbenzylidenehydrazine ,  CHPhIN*N(CH2*C6H4  •N02)2, 
produced  by  heating  its  generators  on  the  water-bath,  crystallises 
from  alcohol  in  prisms  and  melts  at  115 — 116°. 

Formyldi-o-nitrodibenzylhydrazine ,  ( C  H  O  ■  N  H  •  N  ( CH2  •  C6  H4  •  N02  )2 , 
prepared  by  heating  di-o-nitrodibenzylhydrazine  with  formic  acid, 
crytallises  from  dilute  alcohol  in  colourless  needles  and  melts  at  156°. 
The  diacetyl  derivative,  obtained  in  a  similar  manner  by  the  use  of 
acetic  anhydride,  forms  yellow  prisms  and  melts  at  125 — 126°. 

Acetyldi-o-aminodibenzylhydrazine ,  NHAc*N(CH2*C6H4*NH2)2,  is 
produced  when  di-o-nitrodibenzylhydrazine  or  di-o-nitrodibenzyl- 
nitrosoamine  is  reduced  with  zinc  dust  and  acetic  acid,  it  crystallises 
from  benzene  in  colourless  leaflets  and  melts  at  153 — 154°,  It  is 
distinctly  basic,  dissolving  readily  in  dilute  mineral  acids  ;  the  hydro¬ 
chloride  and  platinichloride  could  not,  however,  be  obtained  crystal¬ 
line.  A  triacetyl  derivative  results  from  the  action  of  acetic  anhy¬ 
dride  on  the  preceding  compound ;  this  substance  crystallises  from 
alcohol  and  petroleum  in  colourless  leaflets,  melts  at  239°,  and  is  devoid 
of  basic  properties. 

&&-Di-]>-nitrodibenzylhydrazine ,  NH2,N(CH2*C6H4*N02)2,  prepared  in 

3  <7  2 
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a  similar  manner  to  its  ortho-isomeride,  crystallises  from  alcohol  in  ag¬ 
gregates  of  needles  melting  at  137 — 180°;  the  hydrochloride  crystallises 
in  needles  and  melts  at  242°. 

Di-ip-nitrodibenzylbenzylidenehydrazine  forms  yellow  prisms  and 
melts  at  170°. 

When  as-dibenzyl hydrazine  is  oxidised  in  alcoholic  solution  with 
mercuric  oxide,  the  whole  of  its  nitrogen  is  quantitatively  liberated 
and  dibenzyl  is  produced.  ag-Di-o-nitrodibenzylhydrazine  and  its 
para-isomeride  undergo  a  similar  change,  and  the  corresponding  dinitro- 
dibenzyls  are  obtained. 

Di-o-nitrodibenzylsemicarbazide ,  N  H2  •  CO  NH  •  N(  C  H2  •  C6H4*  IN’  02)2 , 
produced  by  heating  an  alcoholic  solution  of  o-nitrobenzyl  chloride 
and  semicarbazide  for  12  hours  at  100°,  is  insoluble  in  the  ordinary 
solvents  and  separates  from  glacial  acetic  acid  in  colourless  prisms 
melting  at  234°.  G.  T.  M. 

Reduction  ot  Benzylidenehydrazine  to  Benzylhydrazine.  By 
Theodor  Curtius  ( Ber 1900,  33,  2459 — 2460). — This  reduction, 
which  is  otherwise  difficult  to  accomplish,  may  be  effected  by  shaking 
a  solution  of  benzylidenehydrazine  in  absolute  alcohol  with  4  per  cent, 
sodium  amalgam  at  the  ordinary  temperature.  The  solution  is  then 
mixed  with  water  and  dilute  ^hydrochloric  acid,  filtered  from  benzald- 
azine,  and  evaporated  to  dryness ;  the  benzylhydrazine  hydrochloride 
is  extracted  with  hot  absolute  alcohol  from  the  residue,  which  in 
addition  contains  the  hydrochlorides  of  benzylamine  and  hydrazine. 

C.  F.  B. 

Nitrobenzylidenehydrazines.  By  Theodor  Curtius  and  A. 
Lublin  (Ber.>  1900,33,2460 — 2466). — The  nitrobenzylidenehydrazines, 
N02'C6H4*CH!N*NH2,  unlike  benzylidenehydrazine  itself,  are  com¬ 
paratively  stable  substances,  although  they  undergo  transformation  in 
moist  air,  probably  into  the  tetrazones  first  and  the  aldazines  finally. 
They  are  prepared  by  gradually  adding  alcoholic  solutions  of  the  nitro- 
benzaldehydes  to  a  considerable  excess  of  hydrazine  hydrate.  When 
oxidised  in  benzene  solution  with  mercuric  oxide,  they  form  tetrazones, 
n2(n:ch-o6h4-no2)3,  which  readily  lose  nitrogen  forming  aldazines, 
I72(CH,C6H4*N’02)2.  When  treated  in  alcoholic  solution  with  acids 
they  yield  aldazines  and  hydrazine  salts.  They  condense  with  alde¬ 
hydes,  It’CHO,  and  ketones,  CR20,  to  form  mixed  aldazines, 
NO^CgH^CHIN'NICHR,,  and  aldoketazines,N02*C6H4*CH!N*N!CB2, 
respectively.  The  compounds  prepared  are  enumerated  below  with 
their  melting  points. 

Nitrobenzylidenehydrazines :  m-,  yellow,  107° ;  o-,  yellow,  7 6°; ^orange- 
yellow,  134°,  more  stable  than  the  others.  Dinitrobenzylidenetetrazones  : 
all  reddish-brown  and  gummy.  Nitrobenzaldazines  :  m-,  yellowish,  194°; 
o-,  182°  (apparently  not  new) ;  p-,  yellowish,  296°.  Nitrobenzalacetald- 
azines :  m-,  grey,  68° ;  o-,  red,  decomposes  before  melting ;  p 
yellowish-grey,  140°,  with  decomposition.  Nitrobenzalbenzaldazines : 
m-j  yellow,  125°;  o-,  yellow,  105°;^-,  yellow,  256°.  m-Nitrobenzal- 
o-hydroxybenzaldazine  :  m-,  yellow,  162°.  \>-Nitrobenzalcinnamald - 

azine ,  yellow,  169°.  Nitrobenzalacetonazine  :  m-,  colourless,  91°  •  o -, 
yellowish- white,  70°;  p -,  yellow,  88°.  C.  F.  B. 
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Preparation  of  Aromatic  Aldehydes  from  the  Corresponding 
Acids  by  Means  of  Hydrazine.  By  Theodor  Curtius  (. Ber .,  1900, 
33,  2559—2561). — The  product  obtained  by  Davidis  (Abstr.,  1897 ,  i,  5) 
on  heating  dextrose  with  benzoylhydrazine  and  dilute  aqueous  sodium 
hydroxide,  and  thought  to  be  a  dextrose  benzosazone,  has  been  shown 
by  Pinkus  (Abstr.,  1898,  i,  224)  to  consist  of  a  mixture  of  the  benzos- 
azones  of  glyoxal  and  methylglyoxal ;  at  the  ordinary  temperature,  how¬ 
ever,  the  dextrose  does  not  enter  into  action,  benzoylbenzylidenehydr- 
azine ,  C6H5’CHIN’NHBz,  being  formed,  owing  to  partial  hydrolysis 
of  the  benzoylhydrazine  occurring,  accompanied  by  reduction  of  the 
benzoic  acid  to  benzaldehyde  by  the  hydrazine  thus  liberated.  The 
product  is  sparingly  soluble  in  all  solvents,  melts  at  204 — 205°,  and 
is  easily  hydrolysed  by  boiling  dilute  sulphuric  acid  to  benzoic  acid, 
benzaldehyde,  and  hydrazine. 

[With  H.  Melsbach.] — The  conditions  necessary  to  transform  a 
large  number  of  aromatic  hydrazides  into  the  corresponding  tertiary 
hydrazones,  K*CO*NH*N.'CHR,  have  been  investigated  ;  on  distilling 
these  with  dilute  sulphuric  acid,  the  corresponding  aldehydes  are 
easily  isolated.  In  addition,  it  is  shown  that  the  ultimate  product  of 
the  action  of  aqueous  alkalis  on  aromatic  hydrazines  are  aldazines  of 
the  type  CHPhIN-JNICHPh.  W.  A.  D. 

Tinctorial  Properties  of  Diphenylcarbazone.  By  Paul  Caze- 
neuve  and  Paul  Sisley  (Bull.  Soc.  Chim.,  1900,  [iii],  23,  769 — 771). 
— Diphenylcarbazone,  NHPh’NH’CO’NiNPh,  resembles  other  colour¬ 
ing  matters  in  its  asymmetric  character,  but  differs  from  them  in 
containing  the  special  auxochrome  group,  CO*NH,  which  exhibits 
acid  properties.  Hence  it  dyes  silk  and  wool  directly,  but  the  tint 
produced  is  fugitive  and  destroyed  by  dilute  mineral  acids.  When 
metallic  salts  are  used  as  mordants,  more  or  less  unstable  tints  ranging 
from  rose  to  violet  are  produced,  the  brightest  and  most  resistant 
being  obtained  with  mercuric  nitrate.  N.  L. 

Influence  of  the  Orientation  of  Chromophores  on  the  Colour 
and  other  Properties  of  Dyes.  By  Fr^d^ric  Reverdin  and  Pierre 
Crepieux  (Ber.,  1900,  33,  2497 — 2503). — The  azo-dyes  derived  from 
the  nitro-  and  chloro-toluidines  and  l-naphthol-4-sulphonic  acid  have 
been  studied  with  a  view  of  establishing  a  relationship  between  the 
colour  of  the  compound  and  the  orientation  of  its  chromophores. 

The  bases  obtained  by  nitrating  aceto-o-toluidide  and  hydrolysing  the 
crude  product  of  nitration  are  most  conveniently  separated  by  distil¬ 
ling  the  solution  of  their  hydrochlorides  in  steam,  3-nitro-2-to].uidine 
passing  over  into  the  distillate  whilst  5-nitro-2-toluidine  remains  in 
the  residue. 

In  preparing  5-chloro-2-acetotoluidide,  it  is  better  to  employ  sodium 
chlorate  and  hydrochloric  acid  rather  than  free  chlorine. 

The  azo-derivatives  of  the  nitrotoluidines  containing  their  nitro- 
radicles  in  the  ortho-  or  meta-position  relatively  to  the  azo-group  give 
practically  the  same  shade  of  orange  when  dyed  on  wool  from  a  dilute 
sulphuric  acid  bath.  The  colouring  matter  from  3-nitro-2  toluidine 
which  contains  a  nitro-group  in  the  para-position  to  the  other  chromo 
phore  is  distinctly  redder  in  colour.  These  compounds  differ  from  one 
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another  in  their  stability  to  light ;  the  presence  of  a  nitro-group  in 
the  ortho-position  relatively  to  the  azo-chromophore  render  the  dyes 
more  fugitive,  that  derived  from  the  consecutive  base  3-nitro-2-tolu- 
idine  being  the  most  sensitive  of  all. 

The  azo-compounds  of  4:2-  and  5  : 2-chlorotoluidines  give  redder 
shades  than  the  corresponding  derivatives  of  the  chlorinated  rn-  andp- 
toluidines  but  the  consecutive  base  6-chloro-2-toluidine  yields  the 
deepest  yellow  colouring  matter. 

Those  azo-derivatives  of  the  chlorotoluidines  containing  chlorine 
atoms  in  the  ortho-position  to  the  azo-groups  are  more  fugitive  than 
their  meta-  and  para-iso merides ;  the  consecutive  arrangement  of  the 
three  substituent  radicles  also  diminishes  the  stability  towards  light. 

There  is  no  simple  relationship  between  the  solubility  of  these 
colouring  matters  and  their  constitution.  G.  T.  M. 

Action  of  Hypochlorous  Acid  on  Primary  Aromatic  Amines. 
By  Wilhelm  Meigen  and  W.  Normann  ( Ber .,  1900,  33,  2711 — 2717). 
— Although  the  process  described  by  Claus  and  Jaeck  in  the  D.  R.-P. 
No.  78748,  is  stated  to  be  a  general  method  for  preparing  azines 
by  the  action  of  hypochlorous  acid  on  primary  aromatic  amines,  yet 
this  result  is  attained  only  in  the  case  of  /2-naphthylamine  and  certain 
of  its  derivatives ;  a-naphthylamine  and  its  sulphonic  acids  do  not 
yield  definite  products ;  aniline  and  its  homologues  and  their  bromo-, 
nitro-,  and  sulpho-derivatives  give  rise  to  azo-compounds,  and  only 
from  2-nitro-jo-toluidine  is  a  small  amount  of  a  bye-product  obtained, 
which  is  probably  a  nitrotolazine. 

The  aromatic  base,  dissolved  in  benzene,  is  shaken  up  with  excess 
of  the  sodium  hypochlorite  solution,  the  product  being  obtained  in  a 
crystalline  form  on  concentrating  the  solution  of  the  hydrocarbon. 

o -Dinitroazobenzene,  obtained  from  o-nitroaniline,  crystallises  in 
straw-yellow,  felted  needles  and  melts  at  194 — 195°.  Corresponding 
azo-compounds  are  produced  from  the  m-  and  jt?-nitroanilines  ;  m-dinitro- 
azobenzene  agreeing  in  its  properties  with  the  substance  described  by 
Werner  and  Stiasny  (this  vol.,  i,  194). 

2  :  2' -Dinitro-k  :  4:' -azotoluene,  prepared  from  2-nitro-jp-toluidine,  crys¬ 
tallises  in  red  leaflets  and  melts  at  149°. 

Sodium-1  :2-naphthazine-§  :§'-disulphonate,  obtained  by  treating 
2-naphthylamine-6-sulphonic  acid  with  hypochlorous  acid,  forms  a 
crystalline,  greenish-yellow  powder,  which  is  soluble  in  water.  Like 
a/3-naphthazine,  it  develops  a  violet  coloration  with  concentrated  sul¬ 
phuric  acid.  The  sulphonic  groups  are  not  removed  by  heating  with 
mineral  acids,  but  the  unsulphonated  azine  is  produced  in  small 
quantities  by  the  action  of  zinc  dust.  G.  T.  M. 

Nomenclature  of  the  Diazo  compounds.  By  Arthur  Hantzsch 
(Ber.,  1900,33,  2556 — 2559). — Since  no  sharp  line  of  demarcation  can 
be  drawn  between  diazo-  and  azo-compounds  from  consideration  either 
of  stability  or  colour,  it  is  proposed  that  all  compounds  of  the  general 
type  Rj’NIN'Rg  termed  cuo-compounds,  irrespective  of  the  nature 
of  Bj  and  R2 ;  the  term  diazo-compound  is  thus  reserved  only  for  fatty 

jsr 

derivatives  containing  the  group  C<^j-.  To  the  soluble,  dissociating 
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forms  of  diazo-compounds,  the  term  “  diazonium  ”  is  still  to  be  applied  ; 
but  the  derivatives  hitherto  spoken  of  as  syn -  and  cm£&-diazocom- 
pounds  will  now  be  named  syn-  and  ^^-azo-compounds.  A  list  of 
revised  names  for  typical  substances  is  appended.  W.  A.  D. 

Decomposition  of  Diazonium  Salts.  By  Arthur  Hantzsch 
(Ber.,  1900,  33,  2517 — 2541). — [With  Gustav  Osswald.] — The  rate  of 
decomposition  of  a  number  of  diazonium  salts  by  water  was  compared 
by  measuring  in  each  case  the  rate  of  evolution  of  nitrogen.  The 
velocity  constant  of  benzenediazonium  chloride  at  25°  is  0*00068  •  of 
ja-toluenediazonium  chloride,  0*000081  ;  of  jp-bromodiazonium  chloride 
and  anisolediazonium  chloride,  too  small  for  measurement ;  and  of 
i/f-cumenediazonium  chloride,  0*0031.  The  introduction  of  halogens 
into  the  benzene  nucleus  thus  diminishes  the  tendency  of  diazonium 
salts  to  undergo  decomposition  with  water  ;  moreover,  tribromobenzene- 
diazonium  chloride  is  only  decomposed  on  boiling  with  water,  and  then 
yields  only  resin  and  not  tribromophenol.  No  relation  exists,  however, 
between  the  velocity  constants  of  the  formation  of  phenols  and  the 
affinity  constants  of  the  corresponding  diazohydroxides  ;  for  although 
anisole  and  i//-cumenediazonium  hydroxides  are  equally  strong  bases, 
their  rates  of  decomposition  by  water  are  entirely  different. 

[With  W.  Semple.] — The  decomposition  of  benzenediazonium  chloride 
by  1  mol.  of  water  yields  42  per  cent,  of  phenol  and  53  per  cent,  of 
chlorobenzene,  whilst  with  5  mols.  of  water  only  46  per  cent,  of  the 
latter  is  formed  ;  with  the  corresponding  diazonium  bromide  and  1  mol. 
of  water,  about  60  per  cent,  of  bromobenzene  is  obtained.  if/-Gamene- 
diazonium  chloride,  with  2  mols.  of  water,  yields  52  per  cent,  of  chloro- 
i//-cumene,and  the  rest  cumenol,  whilst  from  the  corresponding  diazonium 
bromide  60  per  cent,  of  bromo-i^-cumene  is  obtained  under  similar 
conditions.  With  1  mol.  of  glacial  acetic  acid,  benzenediazonium 
chloride  yields  57  per  cent,  of  phenyl  acetate  and  43  per  cent,  of  chloro¬ 
benzene,  whilst  with  10  mols.,  only  25  per  cent,  of  chlorobenzene  is 
produced ;  ^-cumenediazonium  bromide,  with  2  mols.  of  acetic  acid, 
yields  47  per  cent,  of  cumenyl  acetate  and  53  per  cent,  of  bromo- 
i^-cumene,  whilst  with  40  mols.,  only  28  per  cent,  of  the  latter  is 
obtained. 

Benzenediazonium  chloride,  with  cold  absolute  methyl  alcohol,  yields 
from  20  to  25  per  cent,  of  anisole  and  a  small  amount  of  a  hydro¬ 
carbon  of  high  boiling  point,  probably  diphenyl ;  on  warming  the 
same  salt  with  ethyl  alcohol,  25  per  cent,  of  phenetole  is  obtained. 
With  benzenediazonium  bromide  and  methyl  alcohol,  the  yield  of 
anisole  is  only  10  per  cent.,  but  with  ethyl  alcohol,  30  per  cent,  of 
phenetole  is  obtained.  jo-Bromobenzenediazonium  bromide  yields,  with 
ethyl  alcohol,  only  a  small  quantity  of  y»-bromoanisole,  bromobenzene 
and  resinous  products  being  formed,  whilst  tribromobenzenediazonium 
bromide  yields  almost  exclusively  tribromobenzene  and  traces  of  tri- 
bromophenetole. 

[With  J.  Spear.] — The  decomposition  of  diazonium  salts  by  hydriodic 
acid  or  potassium  iodide  in  alcoholic  or  glacial  acetic  acid  solution  gives 
rise  to  large  quantities  of  iodine,  owing  to  the  reduction  by  the 
hydriodic  acid  of  the  diazonium  salt  to  the  corresponding  hydrocarbon. 
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In  aqueous  solution,  the  formation  of  iodine  is  diminished,  but  at  the 
cost  of  production  of  phenol ;  increased  dilution  favours  the  liberation 
of  iodine. 

Benzenediazonium  sulphate  yields,  with  potassium  iodide  in  Nj 20 
solution  at  10°,  40  per  cent,  of  iodobenzene,  the  rest  being  transformed 
into  phenol  and  resinous  substances  ;  jo-toluenediazonium  sulphate  or 
chloride  yields,  in  a  similar  solution  at  the  ordinary  temperature,  84 
per  cent,  of  £>-iodotoluene,  whilst  o-toluenediazonium  sulphate  gave  53 
per  cent,  of  o-iodotoluene.  m-Toliienediazonium  sulphate,  c&s-m-xylene- 
diazonium  sulphate,  and  i^-cumenediazonium  sulphate,  however,  give 
rise  only  to  the  corresponding  phenols  without  introduction  of  iodine 
into  the  nucleus,  methyl  groups  thus  impeding  the  latter  action. 
Halogens,  on  the  other  hand,  favour  the  introduction  of  iodine,  for  p - 
ehlorobenzenediazonium  sulphate,  on  boiling  with  A/20  aqueous  pot¬ 
assium  iodide,  yields  72  percent.,  ^-bromobenzenediazonium  sulphate 
80  per  cent.,  and  tribromobenzenediazonium  sulphate  94  per  cent,  of 
the  iodo-derivative.  W,  A.  D. 

Interaction  of  Diazonium  Salts  with  Cuprous  Compounds. 
By  Arthur  Hantzsch  and  J.  W.  Blagden  (Ber.,  1900,33, 2544 — 2556). 
— Aqueous  bromobenzenediazonium  bromide  interacts  at  0°  with 
cuprous  chloride  (1  mol.)  suspended  in  water  to  form  principally 
jo-chlorobromobenzene,  a  small  proportion  only  of  jp-dibromobenzene 
being  obtained ;  ^-bromobenzenediazonium  chloride  and  cuprous 
bromide  yield  only  £>-dibromobenzene.  When  the  copper  haloid  is  dis¬ 
solved  in  methyl  sulphide  and  the  diazonium  salt  added,  either  solid 
or  dissolved  in  alcohol  or  glacial  acetic  acid,  the  action  at  0°  is  similar, 
but  more  vigorous  and  complete.  Cuprous  iodide  also  yields,  with 
diazonium  chlorides  or  bromides,  iodo-substituted  benzenes ;  yet, 
mesitylene-  and  ^-cumene-diazonium  iodides  with  cuprous  chloride 
yield  as  chief  products  the  corresponding  chloro-  instead  of  the  iodo-deri- 
vatives.  The  halogen  introduced  into  the  nucleus  is  thus  derived 
principally  from  the  cuprous  salt,  probably  owing  to  the  formation  of 
an  additive  compound.  In  all  these  cases,  a  mixture  of  halogen  deriva¬ 
tives  is  obtained. 

5^w-Diazocyanides  are  not  changed  by  cuprous  haloids  even  at  the 
temperature  of  boiling  methyl  sulphide  ;  yet,  the  syrt-diazocyanides 
are  rapidly  converted  into  nitriles  under  the  influence  of  copper 
powder,  and  diazonium  haloids,  by  interaction  with  cuprous  cyanide, 
form  more  nitrile  than  halogen-benzene.  All  attempts  to  prepare 
double  salts  of  diazonium  haloids  with  cuprous  haloids  failed,  although 
double  mercury  salts  of  the  type  of  benzenediazonium  nitrate  mercuri- 
nitrite ,  2C6H6*N2*N03,Hg(N02)2,  are  readily  obtainable  ;  the  latter  is 
precipitated  on  mixing  concentrated  solutions  of  potassium  mercuri- 
nitrite  and  benzenediazonium  nitrate,  as  an  oil  which  rapidly  crystal¬ 
lises.  It  is  easily  soluble  in  water,  melts  at  76°,  and  cannot  be  crys¬ 
tallised  from  water  owing  to  its  decomposing  in  the  normal  way  to 
form  phenol  or  nitrophenol ;  with  copper  powder,  it  yields  nitrobenz¬ 
ene  almost  quantitatively.  That  the  salt  is  not  a  double  nitrite, 
2C6H5-N2-N02,Hg(N02)2,  is  shown  by  the  fact  that  quite  different 
substances  are  obtained  on  precipitating  benzenediazonium  sulphate 
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or  chloride  with  potassium  mercurinitrite,  and  that  in  these  sul¬ 
phuric  acid  and  hydrochloric  acid  respectively  are  present.  The  double 
salts  obtained  with  diazonium  haloids  are  white,  crystalline  powders 
which  are  almost  insoluble  in  water,  and  therefore  do  not  decompose 
when  stirred  with  copper  powder ;  when  boiled  with  water,  they  yield 
phenols. 

On  mixing  solutions  of  potassium  or  sodium  nitrite  and  cuprous 
chloride,  a  potassium  cuprous  nitrite  is  probably  formed,  since  the 
mixture  decomposes  ;  for  example,  /Mihlorobenzenediazonium  sulphate 
forms  £>-nitrochlorobenzene  along  with  p-dichlorobenzene.  If,  in¬ 
stead  of  the  cuprous  haloid,  cuprous  sulphite  is  employed,  either  in 
the  form  of  the  white  Etard’s  salt,  or,  better,  of  the  red  cuprous  cupri- 
sulphite  (Chevreurs  salt),  a  nearly  theoretical  yield  of  nitro-derivative 
is  obtained  on  decomposing  the  diazonium  salt  ;  this  method  of  re¬ 
placing  the  amino-group  by  a  nitro-group  is  shown  to  give  much  better 
results  than  Sandmeyer’s  process  in  the  case  of  £>-chloroaniline,  p- 
bromoaniline,  tribromoaniline,  and  especially  /2-naphthylamine.  That 
it  is  the  nitrite  radicle  combined  with  the  copper  that  replaces  the 
diazonium  group  in  these  cases,  as  in  the  preceding,  is  shown  by  the 
fact  that  ^-chlorobenzenediazonium  chloride  yields  a  mixture  of  74 
per  cent,  of  £>-chloronitrobenzene  and  only  26  per  cent,  of  jp-dichloro- 
benzene. 

Attempts  to  introduce  a  nitroso-group  in  place  of  the  diazonium 
radicle  by  means  of  “  cuprous  hyponitrite,”  and  a  fluorine  atom  by 
means  of  “  cuprous  fluoride,”  failed. 

^-Cumenediazonium  salts  with  cuprous  haloids  give  rise  to  azo-^- 
cumene,  the  yield  amounting  to  50 — 70  per  cent,  of  the  theoretical. 

W.  A.  D. 

New  Method  of  Preparing  wcDiazotates.  By  Eugen  Bamberger 
and  Jens  Mueler  ( Annalen ,  1900,  313,  97 — 128). — The  authors  have 
found  that  c-  or  £>-hydroxybenzylated  arylnitroso-derivatives  of  the 
type  NO^Ar'CH^CgH^OH,  are  resolved  by  very  dilute  potassium 
hydroxide  into  hydroxy  benzyl  alcohol  and  potassium  tsodiazotate, 
ArNIN*OK;  the  change  does  not  occur  when  the  hydroxy-group 
occupies  the  meta-position,  or  when  other  radicles  replace  hydroxyl. 

Phenyl-  o-hydroxy  benzylnitrosoamine  ,  O  H  *  C6H4  •  CH  2  *  N  P  h  •  N  O,  cr  y  stal- 
lises  from  dilute  methyl  alcohol  in  pale  yellow  prisms  melting  at  13T5°. 
The  hydrolysis  was  effected  under  very  various  conditions,  which  are 
fully  described  in  the  paper.  Alkali  was  employed  alone,  or  in  presence 
of  certain  phenols,  also  at  the  temperatures  of  melting  ice  and  boiling 
water ;  in  each  case,  the  tsodiazotate  was  produced,  and  not  the  normal 
compound. 

Phenyl-\}-hydroxybenzylnitrosoamine  crystallises  from  alchohol  in  flat, 
straw-yellow  prisms  and  melts  at  120°. 

m-Hydroxybenzylideneaniline ,  OH*  C6H4*  CH’NPh,  prepared  from 
aniline  and  m-hydroxybenzaldehyde,  crystallises  from  benzene  in 
lustrous,  colourless  aggregates  of  prisms,  and  melts  at  90*5 — 91°. 

m-Hydroxybenzylaniline ,  OH,C6H4'CH2*NHPh,  obtained  on  reduc¬ 
ing  the  Schiff  base  with  sodium  amalgam  in  alcohol,  crystallises  from 
dilute  alcohol  in  short  prisms  and  melts  at  103 — 104°;  the  nitroso- 
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derivative,  OH’CgH^CH^NPh’NO,  separates  from  dilute  alcohol  in 
lustrous,  colourless  needles  melting  at  87 ‘5 — *88°,  and  is  practically  in¬ 
different  towards  alkali  hydroxides. 

o~Hydroxybenzyl-^4olylnitrosoamine ,  OH#C6H4*CH2*N(C6H4Me),NO, 
crystallises  from  dilute  acetic  acid  in  feathery  aggregates  of  colourless 
needles  and  melts  at  74 ’5 — 75°;  its  behaviour  towards  alkali  hydr¬ 
oxides  resembles  that  of  its  lower  homologue. 

o-Chlorobenzylideneaniline ,  C6H4Cl*CH!NPh,  prepared  from  aniline 
and  o-ehlorobenzaldehyde,  is  a  yellow,  viscous  oil.  o -Chlorobenzylaniline, 
C6H4Cl*CH2*NHPh,  obtained  on  reducing  the  Schiff  base,  is  also  a 
viscous  oil,  forming  the  crystalline  hydrochloride  which  melts,  not  quite 
definitely,  at  186 — 187°;  the  m^roso-derivative,  C6H4Cl*CH2’NPh*NO, 
separates  from  alcohol  in  pale  yellow,  lustrous  leaflets  melting  at 
53  *5 — 54°,  and  is  indifferent  towards  alkali  hydroxides. 

Other  substances,  which  do  not  yield  -isodiazotates  under  the 
influence  of  alkali  hydroxides,  are  o-nitrobenzylphenylnitrosoamine, 
which  has  been  prepared  by  Busch,  and  p -nitrobenzylphenylnitrosoamine, 
N02*C6H4*CH2*NPh*NO,  which  crystallises  in  pale  yellow,  transparent 
leaflets  and  melts  at  75*5 — 76°. 

Phenyl-&s-o-hydroxybenzylhydrazine ,  OH  •  C6H4*  CH2*NPh*NH2,  pre¬ 
pared  by  reducing  the  nitrosoamine  of  o-hydroxybenzylaniline  with  zinc 
dust  in  acetic  acid  solution,  is  conveniently  isolated  in  the  form  of  the 
m-nitrobenzylidene  derivative,  C20Hl7O3N3,  which  crystallises  from 
alcohol  in  radially  disposed,  orange  red  needles  melting  at  183 — 183  5°. 

M.  0.  F. 


s?/w-Diazotates  from  p-Bromodiazobenzene-o-sulphonic  Acid. 
By  Dimiter  W.  Gerilowski  ( Ber .,  1900,  33,  2317 — 2323). — p -Bromo- 

benzenediazonium-o-sulphonic  acid ,  C6H3Br<^-^.^^>0,  obtained  by 

the  diazotisation  of  jd-bromoaniline-o-sulphonic  acid,  crystallises 

in  silky,  colourless,  six-sided  plates,  decomposes  at  149°,  forms  a 

neutral  aqueous  solution  and  does  not  detonate  when  struck.  The 

?•  7*  i  SOoNa*CLHoBr'i7  .  .  . 

syn -atsodtum  salt,  d  m.  ,  obtained  by  treating  the  acid 


with  sodium  hydroxide  below  0°,  crystallises,  with  H20,  in  yellow 
crystals,  forms  an  alkaline  solution  in  water,  couples  instantly  with 
j6-naphthol  and  is  quite  stable  when  kept  in  a  desiccator.  The  anti- 
disodium  salt  is  obtained  when  the  mother  liquors  left  from  the 
crystallisation  of  the  s^/n-salt  are  heated ;  it  crystallises  in  small 
clusters,  and  does  not  couple  with  an  alkaline  solution  of  ft- naphthol 
until  it  has  been  converted  into  the  isomeric  form  by  acidifying  and  sub¬ 
sequent  neutralisation.  The  corresponding  syn -dipotassium  salt  crystal¬ 
lises,  with  4H20,  in  sharp-pointed  plates,  becomes  reddish  in  colour 
when  exposed  to  air,  and,  when  heated  to  100°,  is  converted  into  the 
&nt\- dipotassium  salt,  which  crystallises,  with  H20,  in  dark,  greenish- 
yellow,  striated  prisms.  JEt.  H.  P. 


Diazohydrazides  and  Bisdiazotetrazones  (Octazonea).  By 
Alfred  Wohl  and  Hans  Schiff  (Ber.,  1900,  33,  2741 — 2758). — By 
the  action  of  diazobenzene  sulphate  on  hippurylhydrazine,  Curtius 
(Abstr.,  1893,  i,  463)  obtained  a  compound  to  which  he  gave  the  name 
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$ym-hippurylphenylbuzylene,  being  derived  from  tbe  hypothetical 
compound  NH!N*NH*NH2.  The  authors  have  prepared  a  number  of 
similar  substances  and  suggest  that  it  would  be  simpler  to  name  them 
‘  diazohydrazides/  which  allows  isomerides  to  be  readily  distinguished 
and  is  in  better  agreement  with  the  chemical  characters  of  the  com¬ 
pounds.  A  study  of  the  possible  methods  of  condensation  of  a  diazo¬ 
compound  with  a  hydrazine  with  evolution  of  water,  together  with  the 
fact  that  two  isomeric  compounds  •K1(N4H2)R11  and  R11(N4H2)It1  exist 
which  yield  different  oxidation  products,  shows  that  the  diazohydr¬ 
azides  have  the  constitution  Formation  of  these 

compounds  takes  place  only  at  low  temperatures  and  in  presence  of 
free  acetic  acid.  They  are  mostly  well  crystallisable  substances  of  a 
yellow  or  brown  colour  and  more  or  less  soluble  in  alcohol,  ether, 
acetone,  or  benzene,  less  so  in  light  petroleum,  and,  except  in  the  case 
of  derivatives  of  strongly  basic  hydrazines,  insoluble  in  water  or  dilute 
acids.  When  heated  on  a  spatula  or  with  a  hot  glass  rod,  they  explode 
but  not  when  rubbed  or  struck.  Those  soluble  in  alkalis,  such  as 
diazobenzoic  acid  phenylhydrazide,  reduce  Fehling’s  solution.  The 
yields  obtained  are  small  (in  general  20 — 40  per  cent.),  as  the  reaction 
between  the  diazo-compound  and  the  hydrazine  goes  partly  in  those 
directions  which  it  takes  in  presence  of  mineral  acids.  On  oxidation 
with  permanganate,  the  diazohydrazides  yield  bisdiazotetrazones  or 
octazones,  which  have  the  constitution  NR1!N,NR11,N!N*NR11*NtNR1 
and  contain  the  longest  chain  of  nitrogen  atoms  known.  They  are 
generally  light  in  colour  but  quickly  darken  under  the  action  of  light 
and  air  and  explode  when  subjected  to  heat,  friction,  or  impact ;  they 
dissolve  in  the  organic  solvents  with  the  exception  of  light  petroleum, 
but  quickly  decompose  in  solution. 

Bisdicizobenzenediphenylietrazone ,  N2(lSrPh  *N2Ph)2,  obtained  in  small 
quantity  on  oxidising  diazobenzenephenylhydrazide,  melts  at  51 — 52°. 

p -Chlorodiazobenzenephenylhydrazide,  C6H4Cl*N2*NPh*NH2,  melts  at 
7  8° ;  Tp-bromodiazobenzenephenylhydrazide ,  melts  at  7  9°,  and  on  oxida¬ 
tion  with  permanganate  yields  bis-^-bromodiazobenzenediphenyltetrazone , 
N2(NPh*3ST2*C6H4Br)2,  melting  at  60°. 

Diazobenzene-^-bromophenylhydrazidey  NPh!N,N(NH2),CeH4Br,  melts 
at  69°  and  explodes  10°  lower  than  its  isomeride  described  above. 
\>-Bromodiazobenzene~Tp-bromophenylhydrazide , 

06H4Br-R2*N(NH2)-C6H4Br, 

melts  at  82 — 84°  and  its  oxidation  product,  bis^-bromodiazobenzene - 
di-1  :  4 -bromophenyltetrazone,  N2[N(C6H4Br)‘N2*C6H4Br]2,  at  58 — 61°. 

p  -Diazotoluenephenylhy  dr  azide  t  Cg^Me’N^NPh'NH^  melts  at 
66 — 67°,  and  on  boiling  with  dilute  sulphuric  acid,  decomposes  with 
brisk  evolution  of  nitrogen  and  the  formation  of  almost  the  theoretical 
quantity  of  jo-cresol,  together  with  phenylhydrazine  sulphate,  and  a 
little  diazotolueneimine.  Bis^-diazotoluenediphenyltetrazone , 

N2(NPh-N2-CflH4Me)2, 

melts  at  64 — 67°,  and  dissolves  slowly  in  ether  with  evolution  of  gas 
and  formation  of  diazobenzenetoluidide. 

Diazobenzene-^-tolylhydrazide ,  NPhIN*N(RH2)‘C6H4Me,  is  a  rela¬ 
tively  stable  compound  melting  at  64 — 65°,  and  on  boiling  with  dilute 
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sulphuric  acid  yields  phenol  and  jt?-tolylhydrazine  sulphate.  Bisdiazo - 
benzene-p-tolyltetrazone,  N2[N(C6H4Me)*N2Ph]2,  melts  at  55°. 

m -Diazobenzoic  acid  phenylhydrazide ,  C02H*C6H4‘N2*NPh,NH2,  is 
an  amorphous,  yellow  substance  melting  at  108 — 112°,  and  is  soluble 
in  aqueous  sodium  carbonate,  giving  a  solution  which  reduces  Fehling’s 
solution ;  on  boiling  its  benzene  solution,  it  decomposes  into  the  imine 
of  diazobenzoic  acid  and  aminobenzoic  acid. 

p -Diazobenzoic  acid  phenylhydrazide  melts  at  112 — 113°. 

Diazobenzene-m-hydrazinobenzoic  acidf  N2Ph,N(NH2),C6H4*C02H, 
melts  at  86°,  and  on  boiling  with  dilute  sulphuric  acid  yields  phenol 
and  hydrazinobenzoic  acid. 

p -Nitrodiazobenzenemethylhydrazide,  N02,C6H4,N2,NMe,NH2,  crys¬ 
tallises  from  benzene  or  aqueous  alcohol  in  brown  needles  having  a 
bronzy  lustre  and  melting  at  120 — 122°.  By  the  action  of  benz- 
aldehyde,  it  yields  p -nitrodiazobenzenebenzylidenemethylhy  dr  azide, 
N02*C6H4,N2*NMe*NICHPh  ;  this  separates  from  light  petroleum 
in  slender,  yellowish-red  needles  which  melt  and  evolve  gas  at  148° 
and  explode  at  higher  temperatures ;  it  is  readily  soluble  in  acetone, 
less  so  in  benzene,  alcohol,  ether,  or  acetic  acid,  and  is  precipitated 
unchanged  from  the  last-named  solvent  by  sodium  carbonate. 

Biazobenzenebenzylhy  dr  azide ,  N2Ph*N(NH2)*CH2Ph,  crystallises  from 
light  petroleum  in  white,  hexagonal  leaflets  which  melt  and  evolve  gas 
at  46 — 48°. 

p -Nitrodiazobenzenebenzylhy  dr  azide,  N02*C6H4*N2*N(NH2)*CH2Ph, 
separates  from  alcohol  in  dark  brown,  shining,  flat  prisms  melting  at 
94 — 96°,  and  exploding  at  a  higher  temperature ;  it  dissolves  readily 
in  benzene  or  acetone,  less  so  in  alcohol  or  ether,  and  only  slightly  in 
acetic  acid  or  light  petroleum.  Oxidation  with  permanganate  does 
not  yield  the  corresponding  tetrazone  derivative,  but  its  decomposition 
products. 

p -Nitrodiazobenzenebenzylamine,  NO^CgH^K^NH’CH^Ph,  melts  at 
99°. 

; Nitrodiazobenzenebenzylbenzylidenehydrazide , 

N  02  •  C6H4  *  N2  •  N  (CH2Ph )  •  N I  CHPh , 

prepared  either  from  jt?-nitrodiazobenzenebenzylhydrazide  and  benz- 
aldehyde,  or  from  nitrodiazobenzene  and  benzylbenzylidenehydrazone, 
crystallises  from  alcohol  in  pale  yellow  needles  melting  at  142 — 143°, 
and  is  soluble  in  benzene,  acetone,  light  petroleum,  ether,  or  acetic 
acid  ;  it  is  a  stable  substance,  and  is  only  decomposed  by  long  boiling 
with  dilute  acids.  T.  H.  P. 

First  Cleavage  Product  of  Proteid  by  the  Action  of  Alkali. 
By  Otto  Maas  (Beit,  physiol.  Chem.,  1900,30,  61 — 74). — After  the 
action  of  solution  of  the  alkalis  on  egg-albumin  and  crystallised  serum 
albumin,  the  following  substances  were  sought  for  :  (1)  Proto-  and 
hetero-albumose,  by  the  addition  of  an  equal  volume  of  saturated  am¬ 
monium  sulphate  ;  (2)  A-albumose,  by  the  addition  of  another  volume 
of  ammonium  sulphate  solution  to  the  filtrate  from  (1) ;  (3)  B-albu- 
mose,  by  the  saturation  of  the  filtrate  from  (2)  by  ammonium  sul¬ 
phate  ;  (4)  C-albumose,  by  the  addition  of  A/ 10  sulphuric  acid  to 


ORGANIC  CHEMISTRY. 


709 


the  filtrate  from  (3) ;  (5)  peptone,  by  the  occurrence  of  the  biuret 
reaction  in  the  final  filtrate.  A-,  B-,  and  C-albumoses  and  peptone  were 
absent,  or  present  in  the  merest  traces.  The  primary  albumoses  were 
not  abundant,  but  the  main  product,  called  alkali-albumose,  was  pre¬ 
cipitated  by  neutralisation ;  it  resembles  Gmelin’s  albuminic  acid 
very  closely.  Its  composition  is,  C,  53*57;  H,  7*19;  N,  13*62; 
S,  2*13  ;  O,  23*49  per  cent.  Its  rotatory  power  is[a]D  -  49*4. 

W.  D.  H. 

Albumin  in  Ox-Serum.  By  Hougardy  ( Chem .  Centr .,  1900,  ii, 
682;  from  Bull.  Acad.  roy.  Belg.,  1900,  401 — 413). — According  to 
Halliburton  the  blood  serum  of  hoofed  animals  contains  two  albumins 
coagulating  at  77°  and  82 — 84°  respectively.  The  author’s  attempts 
to  separate  these  albumins  by  fractional  precipitation  with  ammonium 
sulphate  have  shown,  however,  that  only  one  albumin  is  present 
although  its  temperature  of  coagulation  is  not  constant.  The 
following  experiments  on  coagulation  are  also  described.  (1)  Albumins 
which  coagulated  at  72°  and  80°  respectively,  were  found  to  be  com¬ 
pletely  coagulated  after  heating  for  5 — 6  hours  at  65°.  (2)  The 

filtrate  from  a  portion  of  the  liquid,  after  heating  for  3  or  4  hours  at 
65°,  contained  a  small  quantity  of  albumin  which  coagulated  at 
80 — 81°.  (3)  A  neutral  solution  of  albumin  containing  exactly  3  per 

cent,  of  ammonium  sulphate  was  coagulated  by  heating  to  72°.  After 
filtering,  the  whole  of  the  albumin  was  precipitated  by  ammonium 
sulphate  and  then  dissolved  in  water  so  that  the  solution  again 
contained  3  per  cent,  of  ammonium  sulphate.  This  solution  was 
found  to  coagulate  at  72°  and  on  repeating  the  process,  the  third 
solution  coagulated  at  71°  and  the  filtrate  was  free  from  albumin. 

E.  W.  W. 

Action  of  Dilute  Acids,  Alcohol,  and  Heat  on  Columbinin. 
By  Alexei  A.  Panormoff  ( J .  Russ.  Phys.  Chem.  Soc .,  1900,  32, 
385 — 390.  Compare  ibid.,  1897,  29,  398;  this  vol.,  i,  126). — With 
hydrogen  chloride,  columbinin  forms  the  compound  Cb,5HCl  and  with 
hydrogen  bromide,  Cb,4HBr,  where  Cb  represents  C254H415096N56S2. 
When  the  hydrochloride  is  heated  with  0*1  per  cent,  hydrochloric 
acid,  its  specific  rotation  is  increased  but  its  composition  remains 
unchanged.  If  precipitated  from  aqueous  solutions  by  warming  or  by 
the  addition  of  alcohol,  columbinin  is  obtained  in  an  insoluble  form, 
whilst  if  the  solution  is  evaporated  in  a  vacuum,  the  columbinin 
obtained  is  soluble  ;  the  products  obtained  in  this  way  are  regarded 
as  polymerides  of  columbinin.  T.  H.  P. 

Colouring  Matter  of  Blood.  By  Marcellus  Nencki  and  J. 
Zaleski  (Zeit.  physiol.  Chem.,  1900,  30,  384 — 435.  Compare  Abstr., 
1885,  69,  70,  566,  825,  826  ;  1896,  i,  516,  660;  1897,  i,  207,  232  ; 
1898,  i,  542  ;  1899,  ii,  440).  I.  Ucemin  Ethers. — When  hemoglobin 
is  extracted  with  an  acetic  acid  solution  of  sodium  chloride  by  the 
Teiehmann-Schalf4eff  method  (Abstr.,  1885,  69)  the  product  is  acetyl- 
hcemin ,  C34H3304N4ClFe  ;  the  same  product  is  obtained  from  the  blood 
of  the  dog,  horse,  cow,  cat,  and  goose.  It  crystallises  in  microscopic 
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triclinic  ’plates  and  prisms,  readily  dissolves  in  dilate  alkalis,  ammonia, 
or  solutions  of  organic  bases,  but  is  insoluble  in  dilute  mineral  or 
organic  acids.  It  probably  contains  both  chlorine  and  acetyl  attached 
to  the  iron  atom,  as  when  the  latter  is  removed  by  the  action  of 
hydrobromic  acid,  both  chlorine  and  the  acetyl  group  are  withdrawn 
from  the  molecule.  Cold  sodium  hydroxide  removes  chlorine  and 
acetyl  group  but  not  iron ;  the  hydrolysis  is  not  complete  as  the 
hsematin  thus  obtained  always  contains  minute  quantities  of  chlorine. 
The  haemin  obtained  by  Nencki  and  Sieber’s  method  yields  the  same 
hsematin  on  hydrolysis.  Acetylhaernin  contains  no  alkyl  groups 
attached  to  oxygen  or  nitrogen,  but  two  hydroxyl  groups  are  present, 
as  it  readily  yields  mono-  and  di-ethers.  The  substances  obtained  by 
different  authorities  by  the  action  of  alcohols  and  hydrochloric  acid 
on  haemoglobin  are  probably  ethers  of  haemin  or  of  acetylhaernin. 

Hcemin  dimethyl  ether ,  C32H29(0Me)20]Sr4ClFe,  obtained  when 
acetylhaernin  is  dissolved  in  a  chloroform  solution  of  quinine  and  then 
treated  with  methyl  alcohol  saturated  with  hydrogen  chloride,  forms 
whetstone  shaped  crystals,  is  completely  insoluble  in  alkalis,  and  does 
not  melt  at  300°.  Acetylhcemin  ethyl  ether  is  identical  with  the  com¬ 
pound  described  by  Morner  as  /3-haemin  ;  when  boiled  with  potassium 
hydroxide  it  evolves  ethyl  alcohol,  and  dissolves  readily  as  it  con¬ 
tains  a  free  hydroxyl  group.  Acetylhcemin  diethyl  ether  forms  black, 
cubical  crystals  and  is  insoluble  in  alkalis.  Cloetta’s  haemin  hydro¬ 
chloride  is  essentially  a  mixture  of  the  di-  and  mono-ethyl  ethers. 
The  amyl  ether ,  C34H32(C5H1])04N4ClFe,  forms  spindle-shaped  crystals 
readily  soluble  in  chloroform,  but  only  sparingly  so  in  aqueous  am¬ 
monia,  it  does  not  melt  at  350°.  In  the  preparation  of  these  ethers,  the 
formation  of  large  hexagonal  plates  has  been  observed,  but  their  com¬ 
position  has  not  been  determined. 

When  haemoglobin  is  extracted  with  acetone,  the  product  is  not 
homogeneous,  but  contains  dark  coloured  hair-like  needles,  which 
appear  to  be  hcemin ,  Cg2H3l03N4FeCl,  as  on  treatment  with  acetic 
acid  they  yield  the  acetylhaernin  already  described.  When  ethyl  acetate 
and  hydrochloric  acid  are  employed  as  extractive  agents,  the  product 
consists  of  acetylhaernin  and  its  ethyl  ether. 

The  authors  do  not  consider  Preyer’s  synthesis  of  haemoglobin 
(Abstr.,  1897,  i,  304)  as  established. 

II.  Hcematoporphyrin. — In  the  preparation  of  haemato porphyrin 
(Abstr.,  1888,  971),  it  is  advisable  to  use  small  quantities  of  haemin, 
and  to  leave  it  in  contact  with  concentrated  hydrobromic  acid  for 
three  days  at  the  ordinary  temperature.  Haemin,  acetylhaernin,  and 
its  ethers  all  yield  the  same  haematoporphyrin,  C16H1803N2  (compare 
Bialobrzeski,  Abstr.,  1897,  i,  208,  and  Kiister,  ibid .,  232).  It  yields 
an  unstable  ammonium  salt  and  a  dimethyl  ether ,  C16H16(OMe)2ON2, 
which  forms  an  amorphous,  brick-red  powder,  and  readily  turns  brown  ; 
it  begins  to  sinter  at  60°,  and  is  completely  melted  at  85°.  The  di¬ 
ethyl  ether  also  melts  below  100°,  evolving  ethyl  alcohol;  it  is  insoluble 
in  dilute  acids  or  alkalis,  and  only  sparingly  soluble  in  ether  or 
benzene.  An  cmhydro-monoacetyl  hcematoporphyrin ,  C32H31Ac04N4, 
obtained  by  the  action  of  acetic  anhydride  and  sodium  acetate,  forms 
an  amorphous,  brown-red  powder. 
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All  attempts  to  remove  the  oxygen  atoms  from  haematoporphyrin 
proved  unsuccessful.  J.  J.  S. 

Crystals  from  Pigeons’  Blood.  By  Arthur  Schwantke  ( Zeit . 
‘physiol.  Chem .,  1900,  29,  486 — 491). — Sphenoidally-hemihedral  tetra¬ 
gonal  crystals  [a  :  c  =  1  :  1*175]  of  oxyhemoglobin  obtained  from 
pigeons’  blood  are  described,  with  drawings  of  the  different  habits 
assumed ;  the  crystals  are  characterised  by  a  tendency  to  parallel 
growth,  and  can  be  kept  several  months  at  a  low  temperature  without 
the  brightness  or  relative  distribution  of  the  faces  being  impaired, 
although  internally  the  crystals  lose  their  transparency  and  become 
isotropic.  W.  A.  D. 

Hsematin  and  Hsemochromogen  obtained  by  the  use  of 
Pepsin-hydrochloric  Acid.  By  Bichard  von  Zeynek  (Zeit.  physiol . 
Chem.,  1900,  30,  126 — 134). — Hsematin  obtained  by  different  methods 
has  been  analysed,  and  different  results  obtained.  The  method  re¬ 
commended  here  is  to  digest  a  solution  of  haemoglobin  crystals  with 
pepsin-hydrochloric  acid.  Tryptic  digestion  leads  to  no  result.  At 
the  end  of  some  days,  the  bulk  of  the  haematin  so  formed  is  precipitated 
as  a  brown  powder  ;  this  is  suitably  washed  and  collected,  and  from 
it  hsemin  crystals  are  prepared  by  the  addition  of  acetone  and  hydro¬ 
chloric  acid.  The  crystals  are  dichroic,  and  belong  either  to  the 
monoclinic  or  triclinic  system.  Analytical  results  correspond  with  those 
required  for  the  formula  C34H3404N5ClFe,  containing  one  atom  of  nitr¬ 
ogen  more  than  in  Hoppe-Seyler’s  and  Morner’s  preparations.  If  dis¬ 
solved  in  dilute  alkali,  a  precipitate  of  haematin  of  the  formula 
034H3506N5Fe  is  obtained  on  adding  dilute  sulphuric  acid.  From  this, 
hsemochromogen  can  be  prepared.  It  is  doubtful  from  the  analyses 
whether  the  formula  for  this  substance  is  C34H3304N6Fe  or 
C68H7609Ni2Fe2.  By  electrolysis  of  haematin  solutions,  haemoehromogen 
was  not  obtained.  If  pyridine  is  added  to  a  solution  of  hsematin  and 
then  hydrazine  hydrate,  haemochromogen  is  produced.  W.  D.  H. 

Aldehydase  from  the  Liver  and  Suprarenal  Capsule.  By 
Martin  Jacoby  (Zeit.  physiol.  Chem .,  1900,  30,  135 — 148.  Compare 
Abstr.,  1899,  ii,  778). — The  oxidising  ferments  in  the  liver  are 
probably  numerous  ;  the  one  investigated  in  the  present  research 
is  termed  aldehydase  and  oxidises  salicylaldehyde.  A  similar 
ferment  can  be  separated  from  the  cortex  of  the  suprarenal  capsule. 
Evidence  is  adduced  that  the  action  is  fermentative.  It  was  separated 
from  aqueous  extracts  of  the  liver  by  precipitation  with  ammonium 
sulphate,  the  ferment  coming  down  with  the  final  fractions ;  the 
precipitate  was  dissolved  in  water,  again  precipitated  with  alcohol,  and 
again  dissolved  in  water  ;  this  solution  was  made  faintly  alkaline  to 
prevent  precipitation  of  proteids,  and  precipitated  with  uranium  acetate; 
the  final  precipitate  was  dissolved  in  water.  The  enzyme  is  a  colloid 
(non-dialysable) ;  under  a  pressure  of  6  atmospheres,  however,  it  passes 
through  a  porcelain  cell.  It  is  not  proteid,  and  does  not  give  the 
biuret  or  Millon’s  reaction.  W.  D.  H. 
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Proteolytic  Enzyme  of  Germinated  Barley.  By  Wilhelm 
Windisch  and  B.  Schellhorn  ( Chem .  Centr .,  1900,  ii,  489 — 490, 
490—491  ;  from  Woch.  Braw .,  17,  334—336,  437—439,  449—452).— 
From  their  lengthy  researches  on  the  proteolytic  enzyme  contained  in 
malt,  the  authors  draw  the  following  conclusions  :  (1)  Under  con¬ 
ditions  favourable  to  the  action  of  animal  enzymes,  the  enzyme  does 
not  attack  albumin  which  has  been  rendered  insoluble ;  (2)  the  enzyme 
only  gives  the  biuret  reaction  when  it  is  in  contact  with  albumins  or 
albuminous  substances  of  animal  origin  ;  (3)  the  decomposing  action 
of  the  enzyme  can  only  be  recognised  by  its  action  on  albumins  which 
are  in  a  soluble  form.  E.  W.  W. 

Galactase,  the  Proteolytic  Ferment  peculiar  to  Milk,  its 
Properties,  and  Action  on  the  Proteids  of  Milk.  By  S.  Moulton 
Babcock  and  H.  L.  Bussell  (Centr.  Bakt.  Par.,  1900,  [ii],  6,  17 — 21, 
45 — 50,  and  79 — 88). — Galactase  (previously  described  by  the  authors, 
Centr.  Bakt.  Par.,  [ii],  3,  615)  is  a  proteolytic  ferment  similar  to 
trypsin  and  is  present  in  the  milk  of  all  animals.  It  is  more  active 
in  moderately  alkaline  than  in  neutral  or  faintly  acid  solutions. 
Comparative  experiments  are  described,  in  which  the  action  of  all  pro¬ 
teolytic  ferments  of  animal  origin  on  milk  is  tabulated. 

Pepsin  differs  from  all  other  proteolytic  ferments  in  that  it  causes 
no  alteration  in  the  amount  of  soluble  nitrogen  compounds  in  milk 
which  has  been  treated  with  other  ferments.  A  large  proportion  of 
the  nitrogen  present  in  milk  is  not  attacked  by  these  ferments,  the 
greater  part  of  this  is  the  nuclein  of  the  proteid  molecules,  but  some 
is  due  to  the  accumulation  of  decomposition  bye  products,  which  hinder 
the  digestion.  The  proteids  are  attacked  by  all  the  ferments  with  the 
formationof  albumoses,  amino* compounds,  and  sometimes  even  ammonia. 
Trypsin  and  pancreatin  differ  from  galactase  and  from  the  proteolytic 
ferment  derived  from  a  culture  of  Bacillus  subtilis  in  not  forming 
ammonia ;  galactase  differs  from  the  latter  in  that  the  nitrogen  com* 
pounds  formed  in  digestion  by  its  agency  are  more  equally  divided  in 
ablumoses,  peptones,  amides,  and  ammonia.  B.  H.  P. 

The  Organised  Ferment  present  in  Milk,  the  so  called 
Galactase.  By  Ed.  von  Freudenreich  (Centr.  Bakt.  Par.,  1900,  [ii], 
6,  332 — 338.  Compare  ibid.,  3,  615). — The  author  has  repeated  and 
confirms  the  researches  of  Babcock  and  Bussell  (loc.  cit.  and  preceding 
abstract).  Formalin  or  a  temperature  of  75°  weakens  the  action  of  the 
galactase.  B.  H.  P. 
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Influence  of  Slight  Impurity  on  the  Spectrum  of  a  Gas.  By 

Percival  Lewis  (Ann.  Phys.  Cham.,  1899,  [ii],  69,  398 — 425). — The 
spectrum  of  pure  hydrogen  was  compared  with  that  obtained  when  the 
gas  contained  small  quantities  of  (a)  mercury  vapour,  ( b )  oxygen,  (c) 
water  vapour,  external  electrodes  being  employed.  With  the  apparatus 
used,  the  intensity  of  the  hydrogen  spectrum  was  a  maximum  at  a 
pressure  of  3  mm.  When  a  small  trace  of  mercury  vapour  was  present, 
the  green  mercury  line  appeared  in  the  spectrum  at  all  temperatures 
above  —  20°,  its  intensity  being  for  a  given  hydrogen  pressure  pro¬ 
portional  to  the  density  of  the  mercury  vapour.  The  appearance  of 
the  mercury  line  was  accompanied  by  a  diminished  intensity  of  both 
the  simple  and  compound  hydrogen  spectra.  For  pressures  less  than 
6  mm.,  the  relative  intensities  of  the  hydrogen  and  mercury  spectra 
appear  to  be  proportional  to  their  densities  ;  the  addition  of  4  per  cent, 
of  mercury  vapour  to  pure  hydrogen  diminishes  by  half  the  intensity 
of  the  latter  spectrum. 

When  hydrogen  contains  a  small  quantity  of  oxygen,  the  intensity 
of  the  hydrogen  spectrum  is  increased  if  the  pressure  is  less  than 
1’5  mm.,  and  diminished  if  the  pressure  is  greater.  The  similarity  of 
the  effect  produced  by  water  vapour  is  probably  to  be  explained  by 
the  formation  of  the  latter,  when  a  discharge  passes  through  hydrogen 
containing  a  trace  of  oxygen. 

The  observations  made  lead  to  the  conclusion  that  the  compound 
spectrum  is  really  characteristic  of  hydi-ogen,  and  not  due  to  any 
impurities. 
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The  spectrum  of  oxygen  containing  a  trace  of  mercury  vapour  gave 
no  evidence  of  the  presence  of  the  latter  ;  the  addition,  however,  of  a 
trace  of  hydrogen  was  followed  immediately  by  the  appearance  of  the 
green  mercury  line,  a  phenomenon  which  it  is  difficult  to  explain 
satisfactorily.  J.  C.  P. 

Phototropy.  By  Wilhelm  Marckwald  (Zeit.  physihal .  Chem.,  1899, 
30, 140 — 145). — The  anhydrous  chloride  of  quinoquinoline(Abstr.,1894, 

i,  474),  on  exposure  to  light,  changes  in  colour  from  yellow  to  an  intense 

green,  and  returns  to  its  original  state  immediately  at  90°,  or  in  the 
dark  at  ordinary  temperatures  in  a  few  days.  The  change  is  brought 
about  in  a  few  seconds  by  bright  sunlight,  and  in  a  few  minutes  by 
diffused  daylight,  and  is  chiefly  due  to  the  more  refrangible  rays  : 
Bontgen  rays  have  no  effect.  Similar  changes  are  obtained  with 
/3-tetrachloro-a-ketonaphthalene  (Abstr.,  1888,  710),  which,  by  crystal¬ 
lisation  from  solvents,  forms  colourless,  transparent  crystals  j  these, 
when  powdered  and  exposed  to  light,  change  to  an  amethyst  colour, 
whilst  large  crystals  become  pleochroic,  exhibiting  a  reddish-violet 
colour  in  one  direction.  The  change  does  not  appear  to  be  connected 
with  any  chemical  or  crystallographic  alteration,  and  by  fusion  a  non¬ 
sensitive  modification  can  be  obtained  which  slowly  returns  to  the 
sensitive  form.  To  these  phenomena,  the  author  applies  the  term 
phototropy.  L.  M.  J. 

Concentration-cells  with  Unalterable  Electrodes.  By  Karl 
Schaum  (Zeit.  Elektrochem .,  1899,  5,  316 — 319). — If  two  electrodes 
of  a  material  which  is  not  acted  on  by  the  electrolytes  to  be  employed 
are  immersed  in  solutions  of  an  oxidising  agent  and  of  the  substance 
formed  by  its  reduction,  a  galvanic  cell  is  formed,  the  E.M.F.  of  which 
is  proportional  to  the  absolute  temperature,  and  depends  on  the  relative 
concentrations  of  the  ions  present,  but  not  on  their  chemical  nature. 

The  E.M.F.  is  given  by  the  formula  E  —  RTfrie  lo g-{clc2)/(c2c'1)f 
where  n  is  the  difference  between  the  number  of  electrical  charges 
carried  by  the  ion  in  question  in  its  higher  and  lower  stages  of  oxida¬ 
tion,  e  —  96540  coulombs,  c1  and  c2  are  the  concentrations  of  the  ions 
of  the  higher  and  lower  stage  of  oxidation  respectively  in  one  solution, 
and  c\  and  c  2  the  same  quantities  in  the  other  solution. 

Some  experiments  with  solutions  containing  potassium  ferro-  and 
ferri-cyanides  and  platinum  electrodes  gave  numbers  which  were  in 
satisfactory  agreement  with  the  requirements  of  the  formula. 

T.  E. 

Theory  of  Lead  Accumulators.  By  F.  Dolezalek  (Zeit. 
Elektrochem^  1899,  5,  533 — 539). — In  a  previous  paper  (Abstr.,  1898, 

ii,  551),  the  author  obtained,  by  thermodynamics,  a  formula  showing 
the  relation  between  the  E.M.F.  of  a  lead  accumulator  and  the  con¬ 
centration  of  the  sulphuric  acid  used  in  it.  For  concentrations  not 
exceeding  1  gram-molecule  per  litre,  this  may  be  simplified  to  the  form, 

E2  -  Ex  =p  0* 000198v  T  [log.10c2/c1  +  0*009  (c2  -  c1)] 
where  El  and  E2  are  the  E.M.F.  s  of  accumulators  containing  acid  of 
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the  concentrations  cx  and  c2  respectively,  and  v  is  the  average  number 
of  ions  formed  from  1  molecule  of  sulphuric  acid.  The  same 
formula  is  obtained  by  means  of  INernst’s  osmotic  theory,  whether  the 
theory  of  the  chemical  action  of  the  accumulator  due  to  Liebenow  or 
that  due  to  Le  Blanc  is  assumed  to  be  true.  The  formula  is  shown  to 
be  in  good  agreement  with  experimental  results. 

The  E.M.F.  of  an  accumulator  filled  with  a  saturated  solution  of 
lead  sulphate  is  1*25  volts  at  0°.  Combining  this  with  the  E.M.F. 
found  for  an  acid  of  known  concentration,  it  is  easy  to  calculate,  from 
the  formula,  the  concentration  of  the  sulphuric  acid  formed  by 
hydrolytic  dissociation  in  the  lead  sulphate  solution.  The  calculation 
shows  that  15  per  cent,  of  the  lead  sulphate  has  suffered  hydrolytic 
dissociation. 

The  E.M.F.  of  an  accumulator  containing  a  saturated  solution  of 
lead  oxide  in  Nj  10  sodium  hydroxide  solution  is  0'8  volt,  and  this  is 
shown  to  be  practically  identical  with  the  E.M.F.  which  an  accumula¬ 
tor  filled  with  pure  water  would  possess.  From  this,  the  concentration 
of  the  hydrogen  ions  in  pure  water  is  readily  calculated  to  be 
0*33  x  10  ~ 7  gram-mol.  per  litre,  in  excellent  agreement  with  the  deter¬ 
mination  of  Kohlrausch  and  Heydweiller. 

Measurements  are  made  of  the  difference  of’  potential  between  a 
hydrogen  electrode  and  the  positive  or  negative  plate  of  an  accumulator 
in  sulphuric  acid  of  various  concentrations,  which  are  also  shown  to 
be  in  agreement  with  the  author’s  theory.  Similar  measurements 
and  calculations  are  made  with  a  mercury-mercurous  sulphate  electrode. 

The  results  obtained  with  the  hydrogen  electrode  are  of  interest  in 
connection  with  the  gradual  discharge  of  accumulators  when  not  in 
use.  This  is  due  to  the  presence  of  particles  of  impurities  in  the 
plates  which  give  rise  to  local  electrolytic  action ;  on  the  lead  plate, 
hydrogen  must  be  evolved  on  the  surface  of  the  impurity  giving  rise 
to  a  hydrogen-lead  couple,  on  the  peroxide  plate,  oxygen  is  evolved  on 
the  surface  of  the  impurity,  producing  a  lead  peroxide-oxygen  couple. 
The  E.M.F. ’s  of  these  couples  in  acids  of  different  concentration  are 
as  follows  : — 


4'86 

9*33 

1976 

26-36 

52*93 

per  cent.  H2SO, 

Pb02:02 

0-55 

0*56 

0*59 

0*62 

0*72 

volt. 

Pb:H, 

0-27 

0*28 

0*32 

0*34 

0*43 

volt. 

Since  the  E.M.F.  of  the  couples  and  the  conductivity  of  the  acid  both 
increase  as  the  concentration  of  the  acid  increases,  the  rate  of  discharge 
of  the  plates  increases  rapidly  with  increasing  concentration  of  the 
acid,  which  is  quite  in  accordance  with  practical  experience.  T.  E. 

Dielectrical  Researches  and  Electrical  Waves.  By  W.  D. 
Coolidge  (yA.7171.  Pkys .  Ckem.,  1899,  [ii],  69, 125 — 166). — -An  electrical 
resonance  method  of  determining  the  dielectric  constant  is  described, 
which  differs  from  that  of  Drude  (compare  Abstr.,  1897,  ii,  438)  in 
that  the  condenser  with  the  substance  to  be  examined  is  in  the  oscillat¬ 
ing  system  instead  of  in  the  receiving  system.  Comparison  of  the 
results  obtained  with  a  number  of  esters  shows  the  method  to  be  trust¬ 
worthy  and  accurate;  the  author  estimates  that,  by  a  few  measurements, 
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the  dielectric  constant  can  be  determined  with  a  probable  error  of  only 
O'l  per  cent. 

At  14°,  the  dielectric  constants  of  several  liquefied  gases  have  the 
following  values  :  sulphur  dioxide,  13*75  ;  ammonia,  16*2  ;  chlorine, 
1*88.  Linde  found  14*8  for  the  sulphur  dioxide  constant  at  23°,  and 
1*93  for  the  chlorine  constant  at  14°. 

The  temperature  coefficient  of  the  dielectric  constant  of  water  is 
found  to  be  -  0*432  per  cent,  at  17°,  a  value  agreeing  with  the  results 
of  Drude  and  Heerwagen. 

The  anomalous  absorption  of  water,  previously  observed  up  to  X  = 
10  cm.,  can,  by  the  author’s  method,  be  determined  up  to  A  —  147  cm., 
for  which  wave-length  the  absorption  index  —0*0082.  The  absorption 
indices  of  a  few  esters  have  also  been  determined. 

The  value  4'35  is  found  for  the  dielectric  constant  of  ether  at  17*8°, 
in  close  agreement  with  Drude’s  determination.  Experiments  with 
mixtures  of  ether  and  chloroform  confirm  the  existence  of  a  maximum 
dielectric  constant,  found  by  Philip  (compare  Abstr.,  1898,  ii,  9)  by  a 
slow  vibration  method. 

From  the  formula, 

(  Je  -  l).\00jd=  (  Je1  -  ^)-pJd. i  +  (  Je2~  t)(l°0  -Pi)!dv 

where  e,  ev  e2are  the  dielectric  constants  of  a  mixture  and  its  two  com¬ 
ponents,  cl ,  dv  cl2  the  corresponding  densities,  and  the  percentage  of 
one  component;  the  author  has  calculated  the  dielectric  constants  of  a 
number  of  alcohols  in  dilute  benzene  and  toluene  solution.  These 
calculated  dielectric  constants  diminish  with  falling  concentration,  and 
approach  limiting  values  agreeing  closely  with  those  determined  by 
Philip  ( loc .  cit .)  with  Nernst’s  apparatus.  Thus  for  the  alcohols  slow 
and  rapid  vibration  methods  lead  to  the  same  limiting  values,  which 
may  be  considered  free  from  electrical  dispersion. 

The  paper  contains  also  a  theoretical  discussion  of  the  method 
employed  and  the  phenomena  described.  J.  C.  P. 

Electrical  Charges  of  freshly  prepared  Gases  from  Electro¬ 
lytic  Sources.  By  Wilhelm  Rosters  (Ann.  Phys.  Chem .,  1899,  [ii], 
69,  12 — 33). — The  author  confirms  Townsend’s  results  (Phil.  Mag., 
1898,  [vi],  45, 125),  who  showed  that  gases  obtained  by  electrolysis  have 
a  positive  or  negative  charge,  according  to  the  nature  of  the  gas  and  the 
electrolyte  employed,  but  rejects  the  theory  that  the  phenomenon  is  to 
be  explained  by  the  escape  of  undischarged  ions  from  the  electrolyte. 
A  connection  is  rather  suggested  with  the  observation  of  Lenard 
(Ann.  Phys.  Chem.,  1892,  [ii],  46,  584),  that  air  is  negatively 
electrified  when  falling  drops  of  water  encounter  an  obstacle,  and 
with  the  closely  allied  phenomenon  of  a  gas  being  electrified  by  its 
passage  through  water. 

Gases  rendered  non-electric  and  freed  from  dust  particles  by  filtra¬ 
tion  through  a  tube  connected  to  earth  and  filled  with  moist  cotton 
wool  were  bubbled  through  various  electrolytes.  A  comparison  of 
the  electrification  produced  with  that  obtained  in  electrolytic  gases 
showed  that  the  charges  in  the  two  cases  generally  agreed  in  sign,  but 
were  not  at  all  proportional  in  quantity.  Further,  the  ratio  of  the 
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charge  to  the  volume  of  gas  was  much  greater  in  the  case  of  the 
electrolytic  gases,  but  experiment  showed  that  this  might  be  due  to 
the  presence  of  fine  particles  of  the  electrolyte. 

When  hydrogen  is  bubbled  through  pure  water,  the  former  acquires 
a  considerable  negative  charge  ;  this  action,  however,  is  prevented  by 
very  small  quantities  of  any  dissolved  substance.  For  a  number  of 
inorganic  acids  and  salts,  the  electrifying  action  is  found  to  vary  with 
the  concentration  in  a  similar  manner.  In  concentrated  solutions,  the 
action  either  is  nil  or  approaches  that  value.  The  electrification  of 
hydrogen  bubbled  through  sulphuric  acid  of  sp.  gr.  1‘3  is  independent 
of  the  temperature.  Absorption  of  the  gas  by  the  liquid  slightly 
diminishes  the  electrification  produced.  J.  C.  P. 

*  Chang©  of  Resistance  of  Lead  Dioxide.  By  Th.  Sundorph 
(Ann.  Phys.  Chem .,  1899,  [ii],  69,  319 — 323). — When  two  brass  rods, 
separated  by  a  layer  of  lead  dioxide,  have  a  potential  difference  of  33 
volts  (the  exact  value  depending  on  the  state  of  compression  of  the 
dioxide),  the  current  produced  first  increases,  and  then  decreases, 
reaching  finally  a  constant  value.  This  behaviour  is  probably  due  to 
the  heat  developed,  which  is  greatest  at  the  positive  electrode,  and  to 
the  formation  of  badly  conducting  monoxide.  When  the  heat  is 
supplied  externally,  and  the  current  strength  is  determined  at 
intervals,  the  latter  is  found  to  change  in  the  same  way  as  before. 
The  period  during  which  the  current  strength  increases  is  lengthened 
when  the  potential  is  less  than  33  volts,  and  shortened  when  the 
potential  is  greater  than  33  volts,  ultimately  vanishing  altogether. 
In  the  latter  case,  the  rise  of  temperature  is  slight,  and  the  amount  of 
dioxide  decomposed  small  compared  with  the  great  and  sudden 
increase  of  resistance  j  the  decomposition  is  probably  due  to  sparks, 
chiefly  in  the  neighbourhood  of  the  electrodes.  J.  C.  P. 

Electrolytic  Conductivity  of  Pure  Substances.  By  Richard 
Abegg  (Zeit.  Elektrochem. ,  1899,  5,  353 — 355). — In  order  that  a  pure 
substance  shall  possess  electrolytic  conductivity,  its  chemical  constitu¬ 
tion  must  be  such  that  ions  may  be  formed  from  it,  its  dielectric 
constant  should  be  high,  and  it  should  not  contain  a  large  proportion 
of  polymerised  molecules,  since  these  cannot  dissociate  directly  into  ions. 
Many  substances  with  large  dielectric  constants  (water,  methyl  and 
ethyl  alcohols,  formic  acid)  consist  mainly  of  polymerised  molecules 
and  are  therefore  bad  conductors.  Others,  with  large  dielectric 
constants  and  small  polymerisation,  are  unsuitably  constituted  ■  nitro¬ 
benzene,  ethyl  nitrate,  and  benzonitrile,  for  example,  contain  the 
groups  N02,  N03,  and  CN,  which  readily  form  ions,  but  on  the  other 
hand,  they  contain  the  groups  C6H5  and  C2H5,  which  have  never  been 
observed  in  the  form  of  ions. 

Fused  salts,  in  all  probability,  possess  high  dielectric  constants, 
their  chemical  constitution  is  very  favourable  to  the  formation  of 
ions,  nothing  is  known  of  their  association  factor.  They  form  the 
only  group  of  pure  substances  with  any  considerable  electrolytic  con¬ 
ductivity. 

In  the  case  of  solutions,  it  is  extremely  probable  that  the  capacity 
of  the  ions  to  unite  with  molecules  of  the  solvent  has  an  important 
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influence  on  the  degree  of  dissociation.  Solutions  in  water  and 
liquid  anhydrous  ammonia  are  mentioned  as  illustrations  of  this. 

T.  E. 

Influence  of  Substituents  on  the  Electrical  Conductivity  of 
Benzoic  Acid.  By  Alfred  Tingle  ( J .  Amer.  Chem.  Soc .,  1899,  21, 
792 — 803). — The  conductivities  of  the  alkali  salts  of  benzoic  acid  and 
several  halogen  derivatives  have  been  determined  in  aqueous  solution 
for  v  =  64  and  v  =128.  The  numbers  obtained  do  not  agree  with  the  rule 
that  the  difference  between  the  conductivities  of  two  metals  is  constant, 
and  independent  of  the  acid  with  which  they  are  combined ;  the  deviation 
from  this  rule  is  most  marked  in  the  case  of  sodium  and  potassium 
iodobenzoates.  J*  C.  P. 

Electrical  Conductivity  of  Non-aqueous  Solutions.  By 
Azariah  T.  Lincoln  ( J \  Physical  Chem .,  1899,  3,  457 — 494).— The 
paper  contains  an  account  of  an  extensive  investigation  of  the 
electrical  conductivity  of  solutions  of  inorganic  salts  in  solvents  other 
than  water.  The  compounds  employed  were  the  chlorides  of 
aluminium,  chromium,  manganese,  zinc,  cobalt,  nickel,  copper, 
cadmium,  arsenic,  tin,  potassium  and  lithium,  nitrates  of  lead  and 
silver,  cyanides  of  mercury  and  silver,  and  copper  sulphate,  while  as 
solvents  the  following  liquids  were  used  : — Ethyl,  propyl,  ally  1,  benzyl 
alcohols ;  benzaldehyde,  salicylaldehyde,  furfuraldehyde,  acetone, 
methyl  propyl  ketone,  acetophenone,  ethyl  acetate,  ethyl  monochloro- 
acetate,  ethyl  cyanoacetate,  ethyl  acetoacetate,  ethyl  benzoate,  ethyl 
oxalate,  ethyl  nitrate,  amyl  nitrite  ;  nitrobenzene  o-nitrotoluene, 
aniline,  xylidine,  benzonitrile,  pyridine,  piperidine,  quinoline,  phos¬ 
phorus  trichloride,  and  tin  tetrachloride.  Although  with  methyl  and 
ethyl  alcohols,  limiting  values  for  the  molecular  conductivity  were 
reached,  yet  as  a  general  rule  this  is  not  the  case,  and  the  values  for 
the  dissociation  in  propyl  alcohol  given  by  Schlamp  (Abstr.,  1894,  ii, 
376)  are,  on  this  account,  not  justified.  Solutions  in  ketones  conduct, 
the  highest  values  being  obtained  with  acetone  ;  in  some  cases,  the 
molecular  conductivity  was  found  to  decrease  after  certain  dilutions. 
Pyridine  yields  conducting  solutions,  as  does  nitrobenzene,  but  here 
also  limiting  values  are  seldom  indicated.  It  hence  follows  that  as  a 
general  rule  dissociation  values  cannot  be  calculated  except  in  a  few 
cases  with  alcoholic  solutions,  and  in  these  the  agreement  of  the 
values  with  those  obtained  by  other  methods  is  not  satisfactory. 
Many  conducting  solutions  have  been  found  to  give  normal  molecular 
weights  by  the  boiling  point  methods,  as,  for  example,  solutions  in 
acetone  (Dutoit,  Abstr.,  1899,  ii,  350),  and  in  benzonitrile  and 
pyridine  (Werner,  Abstr.,  1897,  ii,  214),  so  that  in  non-aqueous 
solutions  there  is  no  agreement  between  the  evidence  concerning 
dissociation  afforded  by  the  different  methods.  In  alcoholic  solutions 
also,  in  which  considerable  dissociation  occurs,  the  results  are  not  in 
accord  with  the  dilution  law  of  either  Ostwald  or  Budolphi.  Exam¬ 
ination  of  the  degrees  of  association  of  the  various  solvents  used 
indicates  that  the  theories  of  Dutoit  and  of  Crompton  (Trans.,  1897, 
71,  925),  that  only  associated  solvents  yield  conducting  solutions,  are 
untenable,  inasmuch  as  many  solutions  of  high  conductivity  were 
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obtained  with  non-associated  solvents.  Comparisons  of  dielectric 
constants  show  that  while,  as  a  general  rule,  solvents  with  high 
constants  yield  solutions  that  conduct  well,  yet  there  is  no  propor¬ 
tionality  between  the  two  values  (see  Briihl,  Abstr.,  1899,  ii,  735  ;  this 
vol.,  ii,  11).  The  author  hence  considers  that  the  dissociation  theory, 
in  its  present  form,  cannot  be  applied  to  explain  the  conductivity  of  non- 
aqueous  solutions,  and  urges  the  desirability  of  obtaining  further  data 
(compare  Abstr.,  1899,  ii,  397  ;  also  Kahlenberg,  Abstr.,  1899,  ii, 
624).  L.  M.  J. 

Electrolytic  Gas  Development.  By  William  A.  Caspari  (, Zeit . 
physihal.  Chem .,  1899,30, 89 — 97). — At  ordinary  temperatures,  hydrogen 
is  liberated  at  1*55  to  1*56  volts,  and  with  higher  E.M.F.’s  a  mixture 
of  oxygen  with  excess  of  hydrogen  is  obtained,  whilst  at  a  temperature 
of  98°  to  100°,  hydrogen  production  occurs  at  1*33  volts  (see  Le  Blanc, 
Abstr.,  1894,  ii,  4  ;  Nernst,  Abstr.,  1897,  ii,  394).  After  long  electroly¬ 
sis,  hydrogen  peroxide  or  persulphuric  acid  is  present  in  the  liquid. 
With  electrodes  of  spongy  platinum,  the  cathodic  electrolysis  is  com¬ 
pletely  reversible  ;  with  bright  platinum,  a  slight  excess  of  tension  was 
necessary  for  the  liberation  of  hydrogen,  whilst  with  other  metals 
this  excess  of  tension  is  considerable,  and  the  electrolysis  is  hence 
non-reversible ;  it  is  least  for  those  metals  which  possess  the  greatest 
occlusion  capability.  Experiments  on  the  electrolysis  of  solutions  of 
potassium  bromide  or  potassium  iodide  in  A  sulphuric  acid  proved  that 
the  precipitation  of  the  bromine  or  iodine  on  platinum  electrodes  is 
reversible ;  this  is  also  found  to  be  the  case  for  the  precipitation  of 
silver  on  silver  electrodes  in  solution  of  silver  nitrate,  or  of  double 
cyanides.  L.  M.  J. 

Magnetic  Susceptibility  of  Inorganic  Compounds.  By 
Stefan  Meyer  (Ann.  Phys.  Chem .,  1899,  [ii],  69,  236 — 263). — The 
magnetic  susceptibility  of  a  number  of  inorganic  compounds  in  the 
form  of  powder  has  been  determined  by  the  balance  method  previously 
employed  in  the  case  of  elements  (compare  Abstr.,  1899,  ii,  587).  The 
molecular  magnetism  is  the  coefficient  of  susceptibility  divided  by  the 
number  of  gram-molecules  per  litre  of  space.  Experiments  in  which 
the  field  strength  varied  from  6000  to  10000  (C.G.S.  units)  showed 
that  the  coefficient  of  suspectibility,  except  for  ferric  oxide,  is  indepen¬ 
dent  of  the  field  strength. 

A  compound  of  two  diamagnetic  elements  is  always  diamagnetic,  and 
a  compound  of  two  paramagnetic  elements  is  generally  paramagnetic, 
but  may  be  diamagnetic,  as  in  the  case  of  beryllium,  magnesium  and 
aluminium  oxides,  and  silica.  Oxygen  always  lowers  the  susceptibility 
of  an  element,  and  thus  the  oxides  of  paramagnetic  elements  may  be 
diamagnetic ;  the  lowering  effect  is  greater  the  greater  the  proportion 
of  oxygen  atoms  in  the  oxide.  Besides  chromium,  manganese,  iron, 
cobalt,  and  nickel,  there  is  another  series  of  strongly  magnetic  elements 
— lanthanum,  cerium,  praseodymium,  neodymium,  ytterbium,  samar¬ 
ium,  gadolinum,  and  erbium,  arranged  in  order  of  increasing  magnetic 
susceptibility.  The  suspectibility  of  erbium  oxide  is  about  four  times 
that  of  ferric  oxide.  The  molecular  magnetism  of  paramagnetic  com- 
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pounds  isless  than  the  sum  of  the  atomic  magnetisms  of  thecomponents,as 
shown  by  the  oxides  of  chromium,  manganese,  iron,  cobalt,  and  nickel. 
For  diamagnetic  substances,  the  molecular  magnetism  is  approximately 
additive.  That  the  molecular  magnetism  is  not  purely  additive  is  shown 
by  the  fact  that  the  value  for  a  hydrated  salt  differs  from  the  value  for 
the  anhydrous  salt  by  less  than  the  amount  calculated  for  the  water  of 
crystallisation. 

The  molecular  magnetism  of  the  halogen  compounds  of  a  metal 
increases  with  the  atomic  weight  of  the  halogen,  and  a  similar  law 
holds  for  compounds  of  different  alkali  metals  with  the  same  halogen. 

The  connection  between  the  atomic  volume  and  the  magnetic  sus¬ 
ceptibility  of  the  elements  is  shown  by  an  atomic  volume  curve. 
Strongly  magnetic  elements  are  found  at  the  minima  and  the  parts  of 
the  curve  immediately  preceding,  the  chief  exception  being  oxygen 
which,  however,  behaves  in  compounds  as  if  it  were  diamagnetic. 
Polonium  and  radium  in  their  compounds  are  found  to  be  paramagnetic, 
and  thus  these  elements  will  probably  find  a  place  at  minima  of  the 
atomic  volume  curve.  The  connection  between  atomic  volume  and 
magnetic  susceptibility  is  confirmed  by  the  fact  that  when  the  atomic 
volume  decreases  with  fall  of  temperature,  the  susceptibility 
increases :  further,  in  compounds  where  there  is  an  increase  of 
volume,  the  susceptibility  decreases.  J.  C.  P. 

A  Simple  Protection  for  Fused-in  Platinum  Wires.  By 
Wilhelm  Palmaer  ( Ber .,  1899,  32,  2570 — 2571).- — -Where  a  platinum 
wire  has  to  be  fused  into  the  wall  of  a  glass  vessel,  as  is  frequently  the 
case  in  electrochemical  apparatus,  it  is  recommended  to  have  only  a 
very  short  piece  of  wire  projecting  outside  the  vessel  ;  surrounding  this 
wire  is  a  small  piece  of  narrow  glass  tubing  fused  on  to  the  glass  vessel. 
By  pouring  mercury  into  this  glass  tube,  contact  is  made,  and  the 
danger  of  breaking  the  platinum  wire  or  of  splintering  the  glass  around 
its  point  of  entry  is  avoided.  T.  H.  P. 

Heat  of  Oxidation  of  Tungsten.  Bv  Marcel  Del^pine  and 
L.  A.  Hallopeau  ( Compt .  rend .,  1899,  129,  600 — 603). — When  finely 
divided  tungsten  is  burnt  in  oxygen  in  the  calorimetric  bomb,  the  heat 
liberated  per  gram  is  1062  cal.,  whilst  the  dioxide  W02,  under  similar 
conditions,  gives  299*2  cal.  It  follows  that 

W  +  03  =  W03develops  +  195*41  Cal. const,  vol.  +  196*3 Cal.  const. press. 
W03  +  0  =  W03  „  +64*63  „  „  +64*9 

W  +  02  —  W02  „  +131*4  „  (65*7x2). 

The  heat  developed  by  combination  with  the  successive  atoms  of 
oxygen  is  approximately  the  same,  and  is  practically  identical  with  the 
heat  of  oxidation  of  iron,  which  explains  the  interactions  of  water, 
tungsten,  hydrogen,  and  tungstic  anhydride  at  different  temperatures. 
The  results  also  explain  the  reactions  of  tungsten  with  various  metallic 
oxides,  the  reduction  of  tungstic  anhydride  by  certain  metals  only,  and 
the  reduction  of  mercuric,  cupric,  platinic,  silver  and  gold  salts  by  the 
red  and  blue  tungsten  oxides. 
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W  +  2K0Hdiss.  +  2H20  liq.  =  K2W04  diss.  +  3H2  gas  +  (x  -  1*9  Cal.). 
W02  +  2K0H  diss.  =  K2W04  diss.  +  H2  gas  +  (x  +  4*7  Cal.). 


A  Simplification  of  Beckmann’s  Boiling  Point  Apparatus. 

By  Samuel  L.  Bigelow  ( Amer .  Chem .  J .,  1899,  22,  280—287). — To 
obviate  the  danger  of  superheating,  and  to  secure  a  constant  heating 
effect  independent  of  changes  of  gas  pressure,  the  author  adopts  as  the 
source  of  heat  a  spiral  of  thin  platinum  wire  immersed  in  the  solvent 
and  heated  by  means  of  an  electric  current  of  constant  strength  ;  the 
boiling  vessel  adopted  is  the  same  as  in  Beckmann’s  method,  but  is 
surrounded  by  a  layer  of  felt  to  avoid  cooling  by  radiation  andconvection. 
The  electric  connection  to  the  heating  wire  is  furnished  by  two  glass  tubes 
filled  with  mercury,  passing  through  the  cork  and  reaching  nearly  to  the 
bottom  of  the  vessel ;  through  the  lower  ends  of  these  are  fused  platinum 
hooks  on  which  the  heating  spiral  is  suspended.  The  beads  which  are 
necessary  in  Beckmann’s  method  to  ensure  uniformity  of  temperature 
and  avoid  superheating  are  not  required  with  the  new  apparatus. 
Although,  in  general  with  electric  heating,  the  results  are  normal, 
remarkably  low  values  are  obtained  with  very  dilute  solutions  which 
point  to  dissociation  occurring,  “  under  the  conditions  of  the  experiment, 
of  non-electrolytes  in  solvents  to  which  it  is  not  usual  to  ascribe  dis¬ 


sociating  power  ” 


the  author  intends  investigating  this  question. 

W.  A.  D. 


Relation  between  Pressure  and  Evaporation.  By  Edwin  II. 
Hall  (J.  * Physical  Chem .,  1899,  3,  452 — 456). — Nernst  derives  the 
equation  of  reaction  isotherms  from  the  consideration  of  a  system  in 
which  a  reaction  proceeds  in  a  given  direction,  and  in  which  the  con¬ 
centration  is  maintained  constant  by  the  introduction  and  removal  of 
the  compounds  reacting  and  produced  in  the  states  of  solids  or  non- 
miscible  liquids,  and  he  assumes  that  the  work  required  for  this  is 
zero.  This  necessitates  equality  of  volumes,  and  the  author  hence 
introduces  an  additional  term  P(V  —  V')  and  applies  the  altered  equation 
to  the  case  of  a  single  liquid  or  solid  in  the  presence  of  its  gaseous 
phase.  Expressions  are  thus  obtained  for  the  vapour  density,  as  a 
function  of  external  pressure,  for  water  over  ice  at  —  10°  and  over 
liquid  water  at  0°.  L.  M.  J. 

Density  of  Liquids  and  Saturated  Vapours.  By  Rudolf 
von  Hiksch  (Ann.  Phys.  Chem.,  1899,  [ii],  69,  456 — 478). — The 
densities  of  toluene,  o-xylene,  ??z-xylene,  £>-xylene,  propionic  acid,  normal 
and  iso-butyric  acids,  both  as  liquids  and  saturated  vapours,  have  been 
determined  at  190°,  212°,  237°,  and  276°,  the  boiling  points  of  di- 
methylaniline,  diethylaniline,  isobutyl  benzoate  and  bromonaphthalene 
respectively.  The  method  adopted  was  essentially  that  of  Young 
(Trans.  1891,  59,  37  and  911). 

When  D  and  d  are  the  densities  at  a  given  temperature  of  liquid 
and  saturated  vapour  respectively,  the  mean  values  (D  +  d)j 2  for 
different  temperatures  lie  on  a  straight  line  in  all  cases  examined,  in 
conformity  with  Matthias’  law.  The  curve  connecting  density  and 
temperature  would  thus  naturally  be  a  parabola,  but  the  actual  curve 
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is  found  to  differ  from  the  parabolic  form  in  being  flattened  at  the 
vertex. 

The  constants  a  and  b  of  van  der  Waal’s  equation,  calculated  from 
the  determined  densities,  are  found  to  alter  with  the  temperature,  b 
slowly  increasing  and  a  generally  diminishing  with  rising  temperature  ; 
a  increases  with  the  temperature  only  in  the  case  of  y>-xylene. 

The  author  criticises  the  commonly  accepted  theory  of  the  critical 
point,  and  considers  illogical  the  view  that  the  densities  of  liquid  and 
vapour  are  equal  at  the  critical  temperature.  The  existence  of  a 
critical  point  is  denied,  for  both  liquid  and  vapour  are  regarded  as 
having  a  critical  density.  From  this  point  of  view,  van  der  Waal’s 
assumptions  that  at  the  critical  point  dpjdv  —  0  and  d2pldv2  —  0  are  not 
justified.  J.  C.  P. 

Phenomena  of  Effusion  of  Permanent  Gases.  By  Bobert 
Emden  (Ann.  Phys.  Chem .,  1899,  [ii],  69,  264 — 289  and  426 — 453). — 
When  a  gas  issues  under  pressure  from  a  narrow  opening,  stationary 
sound  waves  are  formed  in  the  jet.  Photographs  of  the  jet  afford  a 
means  of  measuring  the  wave-length  and  determining  its  variation  with 
the  size  of  aperture,  with  the  pressure  of  the  gas  flow,  and  with  the 
chemical  nature  of  the  gas.  Experiments  with  air,  carbon  dioxide, 
and  hydrogen  show  that,  for  a  given  size  of  aperture  and  a  given  gas 
pressure,  the  wave-length  is  independent  of  the  molecular  weight  of 
the  gas.  J.  C.  P. 

Van’t  Hoff’s  Equation  and  the  Molecular  Weights  of  Liquids. 

By  Clarence  L.  Speyers  (J.  Amer.  Chem.  Soc .,  1899,  21,  725 — 732. 
Compare  Abstr.,  ii,  1898,  213). — The  equations  nj(N+n)  =  (p  - p)jp 
and  njN=(p  —  p)!p ,  where  n  and  N  are  the  number  of  gram-mole¬ 
cules  of  solute  and  solvent,  and  p  the  vapour  pressures  of  solvent 
and  solution  respectively,  give  numbers  agreeing  well  with  obser¬ 
vation,  whilst  the  equation  njN~l(pjp )  is  not  at  all  in  harmony  with 
experiment,  especially  at  higher  concentrations.  The  molecular 
weight  of  acetic  acid  calculated  by  this  formula  from  Linebarger’s 
experiments  on  a  mixture  of  benzene  and  acetic  acid  has  quite  absurd 
values.  The  author  deduces  the  latter  equation  by  a  process  similar 
to  that  employed  by  van’t  Hoff,  but  is  unable  to  suggest  any  cor¬ 
rection  which  would  bring  the  formula  into  harmony  with  experiment. 

J.  C.  P. 

A  New  Inorganic  Dissociative  Solvent.  By  Paul  Walden 
(Aer.,  1899,  32,  2862 — 2871). — Liquid  sulphur  dioxide  has  a  remark¬ 
able  power  of  dissolving  the  most  varied  substances,  both  inorganic 
and  organic,  the  solutions  often  showing  a  characteristic  colour  :  thus 
potassium,  sodium,  and  ammonium  iodides  all  dissolve  readily,  form¬ 
ing  yellow  solutions.  Among  soluble  organic  substances  are  benzene, 
naphthalene,  ethyl  alcohol,  benzoic  acid,  phenol,  ethyl  acetate,  aniline, 
diphenylamine,  a-  and  /3-naphthylamine.  The  solutions  of  diphenyl- 
amine  and  a-naphthylamine  are  blood -red  in  colour,  that  of  /3-naphthyl- 
amine  is  orange. 

The  fact  that  the  dissolved  substances  react  readily  with  each  other 
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points  to  their  being  electrolytically  dissociated  :  thus  by  double  de¬ 
composition  KI  +  NH(CH3)3C1  —  KC1  +  NH(CH3)3I ;  all  these  sub¬ 
stances  are  soluble  in  liquid  sulphur  dioxide  except  potassium  chloride, 
which  is  accordingly  precipitated.  Ammonium  thiocyanate  and  sub¬ 
limed  ferric  chloride  give  a  blood-red  colour,  exactly  as  in  aqueous 
solution. 

The  conductivity  of  sulphur  dioxide  solutions  is  considerable,  and 
in  some  cases  greater  than  that  of  equally  concentrated  aqueous 
solutions.  The  increase  of  the  molecular  conductivity  with  dilution 
is  irregular,  and  for  the  iodides  much  more  marked  than  in  their 
aqueous  solutions.  Ammonium  salts  in  sulphur  dioxide  solution  have 
a  smaller  conductivity  than  potassium  or  rubidium  salt  solutions  of 
equal  concentration :  the  conductivity  of  ammonium,  tetramethyl- 
ammonium,  and  tetraethylammonium  iodides  increases  with  the  com¬ 
plexity  of  the  positive  ion.  The  difference  between  ^512  and  fx1Q  for 
potassium  iodide  is  greater  in  sulphur  dioxide  solution  than  in  aqueous 
solution  •  hence  both  the  degree  of  dissociation  and  the  ionic  velocities 
differ  in  the  two  solvents. 

As  a  further  test  of  the  degree  of  dissociation,  determinations  of 
the  molecular  weight  were  carried  out,  the  boiling  point  method  being 
employed.  The  molecular  rise  of  the  boiling  point  of  sulphur  dioxide 
was  calculated  to  be  15°,  and  with  this  constant  the  method  gave 
normal  and  steady  values  for  the  molecular  weights  of  naphthalene, 
toluene,  and  acetanilide.  The  iodides  of  potassium,  sodium,  rubidium, 
and  ammonium  give  a  value  for  the  molecular  weight  which  is  nearly 
twice  the  normal  value,  whilst  certain  other  salts,  such  as  potassium 
thiocyanate  and  tetramethylammonium  iodide,  have  approximately 
the  theoretical  molecular  weight,  thus  behaving  like  non-electrolytes. 

An  explanation  of  this  abnormal  behaviour,  which  is  to  a  certain 
extent  analogous  to  that  of  liquid  ammonia  solutions  (compare  Abstr., 
1899,  ii,  202),  is  reserved  until  further  investigations  have  been  made. 

J.  C.  P. 

Nature  of  Colloidal  Solutions.  By  K.  Stoeckl  and  Ludwig 
Yanino  (Zeit.  physikal.  Chem.,  1899,  30,  98 — 112). — The  authors  con¬ 
sider  that  colloidal  metallic  solutions  consist  of  suspensions  of  ex¬ 
tremely  finely  divided  solid  particles,  and  give  the  following  reasons 
for  their  view.  By  boiling  there  is  no  continuous  change  in  the 
boiling  point,  and  the  suspended  material  is  almost  completely  pre¬ 
cipitated  after  short  boiling.  Colloidal  solutions  bring  about  elliptic 
polarisation  of  light,  which  could  be  caused  by  solid  particles,  the 
diameters  of  which  are  smaller  than  the  wave-length  of  the  light, 
whilst,  further,  the  colour  of  colloidal  gold  solutions  is  also  explicable 
on  the  assumption  that  they  contain  small  suspended  particles.  The 
electrical  properties  of  these  solutions  and  their  behaviour  to  dialysers 
are  also  in  accord  with  this  view  of  their  nature.  The  same  reasoning 
may  also  be  applied  in  the  case  of  colloidal  solutions  of  metallic  sul¬ 
phides.  L.  M.  J. 

Function  of  the  Medium  in  Chemical  Change.  By  Julius 
Wilhelm  Bruhl  (Zeit.  physikaL  Chem.,  1899, 30,  1 — 63). — The  velocity 
of  the  tautomeric  change  of  ethyl  mesityloxidoxalate  from  the  enolic 


12 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


to  the  ketonic  form  has  been  investigated  in  various  solvents,  and 
found  to  vary  greatly  with  the  nature  of  the  latter  (Abstr.,  1899,  ii, 
735).  The  dissociative  powers  of  solvents  are  closely  associated  with 
their  dielectric  constants  (Abstr.,  1894,  ii,  266),  and  the  same  is  found 
to  obtain  for  their  powers  of  inducing  the  above  tautomeric  change. 
No  absolute  proportionality  exists,  or  can  be  expected,  inasmuch  as 
the  dielectric  constant  varies  greatly  with  temperature  and  also  with 
the  frequency  of  the  electrical  waves.  This  dissociative  power  is 
regarded  as  due  to  a  form  of  energy  which  the  author  terms  the 
“  medial  energy  ”  ;  this,  although  not  identical,  is  closely  connected 
with  the  heat  energy  of  the  compound.  The  internal  energy  of  a 
compound  cannot  be  actually  determined,  since  physical  and  chemical 
changes  are  only  connected  with  changes  of  energy,  but  it  is  probable 
that  it  is  greatest  in  compounds  with  the  highest  specific  heat,  and 
latent  heat  of  fusion  or  evaporation.  The  examination  of  these 
constants  for  a  large  number  of  compounds  indicates  that  high  values 
are  also  generally  associated  with  high  dielectric  constants  and 
dissociative  power.  For  the  recognition  and  estimation  of  the  tauto¬ 
meric  forms  (chemical  methods  are  not  available,  and  cryoscopic 
methods  are  untrustworthy),  the  author  considers  the  best  methods  to 
be  the  determination  of  the  optical  properties  or  the  electrical  con¬ 
ductivity.  L.  M.  J. 

Gaseous  Reactions  in  Chemical  Kinetics.  VI.  and  VII.  By 

Max  Bodenstein  ( Ze.it .  physikal.  Ghem .,  1899,  30,  113—139). — The 
author  gives  a  detailed  account  of  the  various  thermostats  used  in  his 
researches  on  gaseous  reactions  (Abstr.,  1899,  ii,  548,  637,  638,  639, 
733).  For  vapour  baths,  sulphur,  phosphorus  pentasulphide,  mercury, 
and  diphenylamine  were  employed  ;  for  liquid  baths,  oil,  lead,  and  an 
alloy  of  tin  and  lead.  Temperatures  were  measured  by  mercury 
thermometers  containing  carbon  dioxide  under  pressure,  and  by  an 
air  thermometer,  and  he  considers  the  temperatures  accurate  to  one 
degree.  In  summarising  the  results  of  the  whole  work,  the  author 
considers  he  has  proved  that  gaseous  reactions  proceed  continuously, 
and  only  at  the  absolute  zero  would  an  absolute  inertness  be  reached, 
and  hence  that  the  assumption  of  a  state  of  “  false  equilibrium  ’5  is 
erroneous.  In  the  oxidation  of  phosphorus  or  phosphorus  trihydride, 
the  reaction  apparently  ceases  at  certain  pressures  of  oxygen  ;  in  these 
cases,  however,  the  reaction  is  very  complicated,  and  the  author  does 
not  consider  that  the  supposition  of  a  state  of  false  equilibrium  is 
necessitated  (see  also  Duhem,  Abstr.,  1899,  ii,  739).  L.  M.  J. 

Application  of  the  Equilibrium  Law  to  the  Formation  of 
Oceanic  Salt  Deposits  with  Especial  Reference  to  the  Stassfurt 
Beds.  II.  Equilibrium  Relations  of  Carnallite.  By  Jacobus 
H.  van’t  Hoff  and  Wilhelm  Meyerhoffer  (Zeit.  physikal.  Chem., 
1899,  30,  64—88.  Compare  Abstr.,  1898,  ii,  564). — The  authors  have 
previously  investigated  the  solubility  curves  for  magnesium  chloride, 
and  the  present  paper  contains  an  extension  of  this  work  to  carnallite, 
but  the  diagrams  and  curves  are  necessary  for  the  complete  explana¬ 
tion  of  the  results.  Below  zero,  the  following  equilibrium  points  are 
obtained:  -  ll*lgice,potassiumchloride,solution:  -  33 '6°, ice, magnesium 
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chloride  dodecahydrate,  solution:  —  34  3°,  ice,  potassium  chloride, 
magnesium  chloride  dodecahydrate,  solution.  At  —  21°,  carnallite  is 
formed,  being  unstable  in  solution  below  this  temperature,  and  from 
this  point  two  curves  branch,  those  for  the  solid  phases  (1)  carnallite 
and  potassium  chloride,  (2)  carnallite  and  magnesium  chloride.  The 
latter  curve  has  various  transition  points  for  the  various  hydrates  of 
magnesium  chloride  in  the  presence  of  carnallite,  these  temperatures 
being  different  from  those  for  the  pure  compound.  At  152 ’5°,  an 
upper  limiting  temperature  for  carnallite  is  reached,  at  which  it 
decomposes  into  potassium  chloride  and  magnesium  chloride  tetra- 
hydrate.  From  the  —21°  transition  point  also  proceeds  the  curve  for 
the  solid  phase  carnallite  and  potassium  chloride  to  the  temperature 
167 ’5°,  where  the  carnallite  decomposes  and  melts.  From  this  point 
to  the  previous  decomposition  point  at  152  5°  is  another  curve  for  the 
equilibrium  of  carnallite  with  potassium  chloride,  and  the  curve  then 
proceeds  as  the  solubility  curve  of  magnesium  chloride  tetrahydrate 
in  the  presence  of  potassium  chloride  to  the  temperature  of  176°,  when 
a  transition  point  to  the  dehydrated  salt  is  reached.  The  solubility 
experiments  were  carried  to  186°,  and  complete  melting  in  sealed 
tubes  was  found  to  occur  at  265° ;  no  evidence  of  any  compound  of  the 
two  chlorides  other  thau  carnallite  was  obtained.  L.  M.  J. 


INORGANIC  CHEMISTRY 


13 


Inorganic  Chemistry. 


Production  of  Ozone  by  the  Decomposition  of  Water  by 
Fluorine.  By  Henri  Moissan  ( Gompt .  rend.,  1899,  129,  570 — 573). 
— When  fluorine  is  passed  into  water  cooled  at  0°,  the  liberated  oxygen 
contains  from  10  to  12  per  cent.,  or,  under  the  most  favourable  conditions, 
as  much  as  14*39  per  cent.,  of  ozone,  and  is  decidedly  blue.  The  pro¬ 
portion  of  ozone  is  higher  the  more  rapid  the  current  of  fluorine, 
provided  that  the  water  is  kept  at  0°,  and  subject  to  the  maximum  limit 
of  14*39  per  cent.  ;  it  is  markedly  less  if  the  temperature  of  the 
water  is  allowed  to  rise.  C.  H.  B. 

Hyposulphurous  Acid.  By  Arnold  Nabl  ( Monatsh 1899,  20, 
679 — 684). — If  dry  sulphur  dioxide  is  passed  into  absolute  alcohol  in 
which  metallic  zinc  is  suspended,  and  contained  in  a  flask  from 
which  air  is  excluded,  a  white  precipitate  is  formed.  This  is  left 
for  a  day,  filtered,  and  the  operation  then  repeated.  The  solution 
deposits  small,  microscopical,  rhombic  needles  which,  after  drying  in 
vacuum  to  eliminate  the  alcohol  of  crystallisation,  give  figures  on 
analysis  agreeing  with  the  formula  ZnS204.  The  other  product,  in¬ 
soluble  in  alcohol,  appears  to  be  a  mixture.  B.  H.  P. 

Isomerism  of  Salts  of  Ammonium,  Hydroxylamine,  and 
Hydrazine.  By  Alexander  P.  Sabaneeff  [with  A.  Dshewachoff, 
M.  Efross,  Z.  Ginsburg,  J.  Lemke,  M.  Prosin,  and  A.  Wlassoff] 
( Chem .  Centr 1899,  ii,  32 — 33;  from  J .  Russ.  Chem.  Soc .,  1899,  31, 
375 — 383.  Compare  Abstr.,  1898,  ii,  577). — The  following  pairs  of 
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isomeric  compounds  have  been  prepared  and  their  molecular  weights 
determined  by  Raoult’s  method  :  (la)  ammonium  hydroxylamine 
hydrogen  phosphite,  (16)  diammonium  hydrogen  phosphate;  (2 a) 
hydroxylamine  dihydrogen  phosphite,  (2b)  ammonium  dihydrogen 
phosphate ;  (3a)  hydroxylamine  formate,  (3b)  ammonium  hydrogen 
carbonate  ;  (4a)  hydroxylamine  acetate,  (4 b)  ammonium  glycollate  ; 
(5a)  hydrazine  oxalate,  (5b)  hydroxylamine  oxamate ;  (6a)  hydrazine 
succinate,  (6b)  hydroxylamine  succinamate  ;  (7a)  hydroxylamine  benz¬ 
oate,  (7b)  ammonium  salicylate  ;  (8a)  hydroxylamine  m-aminobenzoate, 

cgh4o 

(Sb)  hydrazine  salicylate, 

(2a)  is  a  syrup  which,  with  absolute  alcohol,  yields  hydroxylamine 
phosphate.  (3a)  crystallises  in  needles,  and  is  easily  soluble  in  water, 
forming  an  acid  solution  which  decomposes  on  boiling,  and  does  not 
then  give  the  hydroxylamine  reaction.  (46)  is  prepared  by  mixing 
gtycollic  acid  with  the  calculated  quantity  of  ammonia  and  evaporat¬ 
ing  in  a  vacuum ;  if  an  excess  of  ammonia  is  used,  diammonium 
glycollate  is  formed  ;  it  separates  in  needles,  is  easily  soluble  in  water, 
giving  an  acid  solution  from  which  the  acid  salt  is  obtained  on  evap¬ 
orating.  (5a)  crystallises  in  needles,  and  is  very  slightly  soluble  in 
water.  (5b)  forms  crystals,  and  is  easily  soluble  in  water.  (6a)  separates 
in  very  perfect  crystals,  and  is  soluble  in  water.  (6b)  gradually  changes 
into  liydroxamic  acid  ;  the  same  change  is  brought  about  by  boiling  the 
solution.  (7a)  is  very  slightly  soluble  in  water.  (76)  separates  as  the 
anhydrous  salt  when  aqueous  solutions  of  ammonia  and  salicylic  acid 
are  mixed  and  heated.  (8a)  is  very  slightly  soluble  in  water,  but  more 
so  in  alcohol.  (86)  is  prepared  from  salicylic  acid  and  hydrazine  hydr¬ 
oxide.  (2a),  (3a),  (4a),  (56),  (66),  (7a),  and  (8a)  are  prepared  from  the 
barium  salts  of  the  corresponding  acids  and  the  sulphates  of  the  nitrogen 
bases.  Whilst  measuring  the  electrical  conductivity  of  hydrazine 
sulphate,  its  oxidation  by  platinum  black  was  observed,  and  when 
oxygen  is  passed  into  an  aqueous  solution  in  which  platinum  black  is 
suspended,  the  sulphate  is  completely  oxidised,  nitrogen,  ammonium 
sulphate,  sulphuric  acid,  and  water  being  formed.  E.  W.  W. 

Action  of  Potassammonium  on  Arsenic.  By  C.  Hugot  (Compt. 
rend.,  1899, 129,  603 — 605). — The  action  of  excess  of  potassammonium 
on  arsenic  yields  a  brick-red  compound,  AsK3,NH3,  analogous  to  that 
previously  obtained  from  sodammonium(Abstr.,  1899,  ii,  151), and  when 
this  is  heated  at  300°  in  a  vacuum,  it  yields  a  black  compound,  AsK3. 
When  the  arsenic  is  in  excess,  the  product  is  an  orange  solid,  K2As4,NH3, 
which,  when  heated  a  little  below  300°,  yields  a  cinnabar-red  compound, 
K2As4.  C.  H.  B. 

The  Atomic  Weight  of  Boron.  By  Henri  Gautier  (Compt. 
rend.,  1899,  129,  595 — 598). — Boron  sulphide,  B2S3,  prepared  by  the 
action  of  dry  hydrogen  sulphide  on  dry  amorphous  boron  at  a  red 
heat,  was  decomposed  by  sodium  hydroxide  solution,  oxidised  with 
bromine  water,  and  precipitated  with  barium  chloride.  Four  experi¬ 
ments  give  B=  11*041  with  a  probable  error  ±0*017. 

Boron  carbide  prepared  in  the  electric  furnace  by  the  action  of 
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sugar-charcoal  on  amorphous  boron  in  presence  of  copper,  was  decom¬ 
posed  by  chlorine,  and  the  residual  carbon  weighed  as  such,  and  also 
in  the  form  of  carbon  dioxide.  Two  experiments  give  B  =  10  997. 

C.  H.  B. 

Atomic  Weight  of  Boron.  By  Henri  Gautier  (Compt.  rend., 
1899,  129,  678—681.  Compare  Abrahall,  Trans.,  1892,  61,  650; 
Bamsayand  Aston,  Trans.,  1893,  63,  207  ;  Rimbach,  Abstr.,  1893,  ii, 
207). — Boron  tribromide,  obtained  by  passing  pure  bromine  over  pure 
boron  heated  to  a  dull  red  heat,  was  fractionally  distilled  alone,  and 
then  finally  over  reduced  silver,  when  it  distilled  quite  constantly  at 
90*5°.  Pure  boron  trichloride  was  obtained  in  a  similar  manner.  A 
weighed  quantity  of  the  boron  haloid  was  decomposed  by  water,  and 
the  halogen  determined  as  silver  haloid.  The  mean  value  obtained  for 
the  atomic  weight  of  boron  by  nine  experiments  on  the  decomposition 
of  the  bromide  was  11*021,  with  a  probable  error  of +  0*006,  and  from 
five  experiments  on  the  chloride,  11*011,  with  a  probable  error  of 
+  0  008.  The  mean  of  these  values  is  11*016,  a  number  which  the 
author  adopts  for  the  atomic  weight  of  boron  in  preference  to  the 
values  obtained  by  analysis  of  boron  sulphide  and  boron  carbide  (com¬ 
pare  preceding  abstract).  H.  R.  Le  S. 

Graphite.  By  Ludwig  Staudenmaier  (. Ber .,  1899,  32,  2824 — 2834. 
Compare  Abstr.,  1898,  ii,  96  ;  1899,  ii,  481). — -When  graphitic  acid  is 
heated  with  sulphuric  acid  and  water  at  180°,  it  gives  an  insoluble 
pyrographitic  acid ,  which  retains  the  form  and  appearance  of  the 
original  graphite.  When  oxidised  with  nitric  acid,  this  gives  a 
soluble  product  containing  mellitic  acid,  a  red  substance  soluble 
in  ether,  a  dark  brownish-red  substance  soluble  in  alcohol,  and  a 
black  residue  insoluble  in  alcohol  or  ether.  When  treated  with  a 
mixture  of  fuming  nitric  acid  and  potassium  chlorate,  unlike  ordinary 
pyrographitic  acid,  it  gives  a  transparent,  yellowish-green  pseudo- 
graphitic  acid ;  this  resembles  graphitic  acid  but  is  more  soluble,  less 
stable,  and  more  readily  oxidised  ;  it  gives  a  black  reduction  product 
with  stannous  chloride.  T.  M.  L. 

Treatment  of  Lepidolite.  By  Julius  Formanek  {Ghem.  Centr ., 
1899,  ii,  11 — 12;  from  Oesterr .  Ghem .  Zeit .,  2,  309 — 312). — In  order 
to  obtain  csesium  and  rubidium  compounds  from  lepidolite,  the  finely 
powdered  mineral  is  decomposed  with  concentrated  sulphuric  acid  in  an 
iron  pan,  and  the  solution  evaporated  in  a  lead  vessel.  The  residue  is 
taken  up  with  water,  and  the  potassium,  ciesium,  and  rubidium  alums 
which  separate  are  crystallised  from  water  several  times,  and  then 
treated  with  barium  hydroxide.  The  excess  of  the  baryta  and  most 
of  the  alumina  are  removed  by  means  of  carbon  dioxide,  and  the  solu¬ 
tion,  after  neutralising  with  oxalic  acid,  is  evaporated  until  crystals 
begin  to  form.  Most  of  the  potassium  salt  separates  on  cooling, 
and  the  rest  is  removed  from  the  residue  by  fractional  crystallisation, 
the  caesium  and  rubidium  salts  being  afterwards  separated  by  the 
same  means.  E.  W.  W. 

Commercial  Calcium  Carbide.  By  Henri  Moissan  {Bull. 
Soc.  Chim.y  1899,  [  iii  J,  21,  865 — 871). — Theoretically,  1  gram 
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of  calcium  carbide  should  yield  349  c.c.  of  acetylene,  the  amounts 
obtained  from  seven  commercial  samples  varied  from  292*8 — 3 1 8 ' 7  c.c.  ; 
three  inferior  specimens,  which  were  grey  and  porous,  instead  of  having 
a  fused,  crystalline  structure,  gave  only  228*6,  250*4,  and  260*3  c.c. 
respectively.  The  gas  sometimes  contains  notable  quantities  of 
ammonia,  and  several  specimens  of  carbide  yielded  a  little  hydrogen 
phosphide.  To  facilitate  the  study  of  the  insoluble  residue,  the  carbide 
was  decomposed  with  an  aqueous  solution  of  sugar,  whereby  the  lime 
produced  is  kept  in  solution.  The  residue  consists  principally  of  the 
silicides  of  carbon,  calcium,  and  iron,  sometimes  mixed  with  a  little 
graphite  and  calcium  sulphide;  dilute  (10  per  cent.)  hydrochloric  acid 
extracts  iron,  lime,  and  small  quantities  of  aluminium  and  phosphorus  ; 
the  concentrated  acid  dissolves  further  quantities  of  lime  and  silica, 
whilst  carbon  silicide  and  graphite  remain  unattacked.  The  various 
forms  in  which  these  impurities  exist  were  recognised  by  microscopical 
examination.  The  silicon  occurs  chiefly  as  carbon  silicide,  bub  small 
quantities  of  calcium  silicide,  silica,  and  a  compound  containing  iron, 
carbon,  and  silicon  are  also  formed.  Silicon  hydride,  from  the  decom¬ 
position  of  calcium  silicide,  is  often  evolved  in  the  treatment  with  con¬ 
centrated  hydrochloric  acid.  The  total  sulphur  in  three  samples  of 
carbide  was  found  to  be  0*37,  0*43,  and  0*74  per  cent.  ;  it  exists  as 
calcium  sulphide  and  aluminium  sulphide.  Hydrogen  sulphide  is  not 
liberated  when  impure  calcium  carbide  is  decomposed  by  water,  since 
it  is  retained  by  the  calcium  hydroxide  formed  in  the  reaction  ;  traces 
of  a  volatile  organic  compound  containing  sulphur  seem,  however,  to  be 
formed  in  some  cases,  since  the  gas,  after  being  washed  with  potash 
and  lead  acetate  solution,  yields  a  small  quantity  of  sulphuric  acid 
when  burnt.  Iron  is  found  as  silicide  and  carbosilicide.  Phosphorus 
occurs  chiefly  as  calcium  phosphide,  but  is  also  found  combined  with 
iron  and  silicon.  Carbon  is  sometimes  found  as  graphite  retaining 
calcium  and  silicon  ;  none  was  detected  in  the  form  of  diamond. 

N.  L. 

Action  of  Magnesium  on  Saline  Solutions.  By  Donato  Tom- 
masi  {Bull.  Soc.  Chim .,  1899,  [iii],  21,  885 — 887). — When  magnesium 
wire  is  placed  in  a  solution  of  potassium  chloride,  the  metal  is  con¬ 
verted  into  hydroxide,  with  liberation  of  hydrogen ;  the  potassium 
chloride  simply  favours  the  oxidation  of  the  magnesium,  and  is  not 
itself  decomposed.  With  ammonium  chloride  solution,  a  vigorous 
reaction  occurs,  hydrogen  is  evolved,  and  ammonium  magnesium  chloride 
formed.  A  30  per  cent,  solution  of  calcium  chloride  attacks  mag¬ 
nesium,  slightly  in  the  cold  and  more  readily  on  heating,  with  the 
formation  of  magnesium  hydroxide  and  hydrogen,  but  a  saturated 
solution  is  without  action  unless  the  metal  is  finely  divided  and  the 
liquid  heated.  A  30  per  cent,  solution  of  magnesium  chloride  has  very 
little  action  on  magnesium,  but  the  boiling  solution  is  easily  decom¬ 
posed  by  a  magnesium-platinum  couple,  with  the  formation  of  mag¬ 
nesium  hydroxide  and  oxychloride.  The  action  on  magnesium  of 
solutions  of  various  other  salts  was  examined,  and  the  products  of  the 
reactions,  in  addition  to  hydrogen,  were  found  to  be  as  follows.  Sodium 
and  lithium  chlorides  :  magnesium  hydroxide.  Barium  and  strontium 
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chlorides  :  scarcely  any  action  on  magnesium.  Cupric  chloride  t  cuprous 
chloride,  copper  oxychloride,  and  magnesium  chloride.  Cadmium 
chloride:  cadmium  oxychloride,  metallic  cadmium,  and  magnesium 
chloride.  Cobalt  chloride  :  cobalt  hydroxide  and  magnesium  chloride. 
Lead  chloride  :  lead  oxychloride,  metallic  lead,  and  magnesium  chloride. 
Mercuric  chloride  :  mercurous  chloride,  mercury  oxide,  and  magnesium 
chloride.  Ferric  chloride  :  ferric  hydroxide,  ferric  oxychloride,  and 
magnesium  chloride ;  ferric  chloride  is  not  reduced  by  magnesium. 
Chromic  chloride  :  chromium  hydroxide  and  magnesium  chloride. 
Platinic  chloride  :  metallic  platinum  and  magnesium  hydroxide.  Gold 
chloride  :  metallic  gold,  magnesium  hydroxide,  and  magnesium  chloride. 
Copper  sulphate  :  metallic  copper,  cuprous  hydroxide,  basic  copper 
sulphate,  and  magnesium  sulphate  ;  at  0°,  cuprous  hydroxide  only  is 
obtained.  Zinc  sulphate :  metallic  zinc,  zinc  hydroxide,  basic  zinc 
sulphate,  and  magnesium  sulphate.  Ferrous  sulphate :  ferrous 
hydroxide,  and  magnesium  sulphate.  Manganese  sulphate  :  manganese 
hydroxide  and  magnesium  sulphate.  N.  L. 

Anhydrous  Magnesium  Carbonate.  By  Bodolphe  Engel 
( Compt .  rend.,  1899,  129,  598 — 600). — When  magnesium  ammonium 
carbonate  is  gradually  heated  in  a  current  of  dry  air  at  a  temperature 
not  exceeding  130 — 140°,  it  yields  anhydrous  magnesium  carbonate 
which  differs  from  the  natural  mineral,  and  from  the  carbonate  pre¬ 
pared  by  Senarmont,  but  resembles  that  obtained  by  the  action  of  heat 
on  magnesium  potassiumsesquicarbonate  (Abstr.,  1886, 821 ).  It  retains 
the  crystalline  form  of  the  double  carbonate,  is  very  hygroscopic,  sets 
like  plaster  when  mixed  with  water,  and  absorbs  almost  instantly 
about  100  times  its  own  volume  of  ammonia  gas. 

Attempts  to  prepare  an  ammonium  magnesium  sesquicarbonate  gave 
negative  results,  and  the  compound,  MgC03,NH4HC03  +  4H20, ascribed 
to  Favre,  was  never  described  by  him.  C.  H.  B. 

Dicarbonyl  Cuprous  Chloride.  By  William  App  Jones  ( Amer . 
Chem.  J.,  1899,  22,  287 — 31 1 ). — ■ Carbonic  oxide  is  not  absorbed  by 
dry  cuprous  chloride,  but  in  presence  of  sufficient  hydrochloric  acid  to 
form  a  thin  paste,  an  amount  of  gas  is  absorbed  at  0°  which  corre¬ 
sponds  with  the  formation  of  dicarbonyl  cuprous  chloride ,  Cu2C]2,2CO, 
+  4H20  ;  on  adding  ice-water,  white  plates  having  this  composition 
separate  which  rapidly  decompose  in  the  air.  The  compound  prepared 
by  passing  carbonic  oxide  into  cuprous  chloride  in  presence  of  water 
or  dilute  hydrochloric  acid  (1HC1:2H20)  is  not  decomposed  by 
diminishing  the  pressure  until  the  latter  is  reduced  to  135 — 125  mm., 
when  complete  decomposition  occurs  ;  in  presence  of  concentrated 
hydrochloric  acid,  decomposition  begins  at  410  mm.  pressure  and 
gradually  increases  as  the  pressure  is  reduced  to  160  mm.,  when  it 
takes  place  more  rapidly  and  is  complete  at  130  mm.  pressure.  Curves 
are  given  showing  these  results. 

On  passing  carbonic  oxide  into  a  solution  of  cuprous  chloride  in 
pyridine  at  0°,  the  compound  2Cu2Cl2,3CO  appears  to  be  formed,  but 
could  not  be  isolated  ;  on  raising  the  temperature,  decomposition  occurs 
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regularly,  until  at  100°  it  is  nearly  complete.  The  results  are  plotted 
in  the  form  of  a  curve. 

When  oxygen  is  passed  into  dicarbonyl  cuprous  chloride  at  0°,  the 
latter  is  decomposed,  giving  rise  to  a  small  quantity  of  carbon  dioxide  ; 
the  formation  of  this  cannot  be  due  to  increased  activity  of  the  oxygen 
brought  about  by  the  cuprous  chloride  undergoing  oxidation,  and  thus 
splitting  the  molecular  into  atomic  oxygen,  for  when  a  mixture  of 
oxygen  and  carbonic  oxide  is  passed  through  ferrous  sulphate  or 
chloride  these  compouuds  are  oxidised,  but  no  carbon  dioxide  is  formed. 

In  discussing  the  decomposition  of  dicarbonyl  cuprous  chloride  by 
reducing  the  pressure  or  raising  the  temperature,  it  is  pointed  out 
that  this  takes  place  similarly  to  that  of  compounds  the  “  atomic  ” 
nature  of  which  cannot  be  doubted ;  its  properties  are  compared  with 
those  of  other  inorganic  compounds  containing  carbonic  oxide,  and 
the  conclusion  is  reached  that  it  must  be  regarded  as  a  true  chemical 
compound. 

The  behaviour  of  dicarbonyl  cuprous  chloride  with  oxygen,  chlorine, 
hydrogen,  and  nitrogen  shows  that,  at  the  moment  of  its  liberation 
from  the  compound,  carbonic  oxide  possesses  no  increased  chemical 
activity.  W.  A.  D. 

Spectroscopic  Analysis  of  Neodymium  and  of  Praseo¬ 
dymium.  By  Wilhelm  Muthmann  and  L.  Stutzel  ( Ber .,  1899,  32, 
2653 — 2677.  Compare  Abstr.,  1898,  ii,  518  ;  von  Scheele,  Abstr., 
1898,  ii,  519  ;  1899,  ii,  291  ;  Bettendorf,  Abstr.,  1890,  851). — -Accord¬ 
ing  to  Crookes'  “  one  band  one  element ;;  theory,  praseodymium  must 
contain  37  different  elements,  whereas  according  to  von  Scheele  the  sub¬ 
stance  is  homogeneous.  The  authors  themselves  consider  that  the 
composite  nature  of  praseodymium  is  probable,  although  not  established, 
and  that  even  if  true  the  separation  of  the  constituents,  on  account  of 
the  similarity  in  their  chemical  behaviour,  presents  an  almost  im¬ 
possible  task.  Specimens  of  praseodymium  from  Bastnas  cerite  and 
from  Australian  and  Brazilian  monazite  have  been  compared  with 
Shapleigh's  preparations  and  no  differences  have  been  detected.  The 
composite  nature  of  neodymium  is  even  still  more  in  doubt,  as,  so  far, 
pure  neodymium  has  not  been  obtained  ;  the  product  obtained  by  the 
sulphate  method  of  separation  contains  2  per  cent,  of  praseodymium. 
A  new  separation  by  the  aid  of  the  chromates  is  quicker,  and  it  is 
hoped  will  give  better  results. 

Neodymium  has  the  most  complex  absorption  spectrum  of  all  the 
earths,  the  number  of  bands  in  neutral  chloride  solution  being  24. 
All  these  are  not  necessarily  visible  at  the  same  time ;  in  certain  con¬ 
centrated  solutions,  the  six  yellow  bands  become  one,  similarly  for  the 
green ;  on  dilution,  several  groups  disappear  completely,  particularly 
the  narrow  bands  at  the  red  end  of  the  spectrum. 

Numerous  instances  of  change  in  the  configuration  of  bands  of  the  rare 
earths  are  known,  but  the  causes  have  not  been  determined.  A  notable 
instance  is  found  in  the  case  of  praseodymium  \  ordinary  didymium 
gives  the  blue  line  \  469  of  praseodymium  as  a  well-defined,  not  over 
broad,  absorption  band  ;  when  the  earth  is  fractionated  by  Welsbach's 
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method,  the  line  loses  in  intensity,  broadens  and  moves  towards  the 
violet  end  of  the  spectrum  ;  on  further  fractionation,  the  band  becomes 
smaller  and  more  intense,  but  even  in  the  purest  specimens  is  never  so 
sharp  as  in  the  crude  didymium. 

Bunsen  ( Annalen ,  1866,  128,  190)  pointed  out  that  the  bands  in 
the  spectra  of  didymium  salts  vary  considerably,  according  to  the 
nature  of  the  acid  constituent.  Further  variations  have  been  found 
in  the  case  of  both  praseodymium  and  neodymium.  Neodymium 
nitrate  and  chloride  give  different  absorption  spectra,  especially  in  the 
green  part  of  the  spectrum  ;  the  nitrate  in  dilute  nitric  acid  gives  a 
single  pale  band  about  A  =  522,  whereas  in  the  chloride  there  are  two 
bands,  525*5  and  521*5,  and  a  pale  band  520*5 ;  the  yellow  bands  in 
the  chloride  are  sharper  than  in  the  nitrate. 

Still  greater  differences  are  observed  when  the  spectra  of  salts 
derived  from  carboxylic  acids  are  examined.  A  solution  of  carbonate, 
probably  containing  the  metal  as  the  hydrogen  carbonate,  has  not  the 
characteristic  dark  red  colour  of  the  nitrate,  but  a  fairly  intense  blue, 
due  to  the  fact  that  the  yellow  absorption  band  has  increased  consider¬ 
ably  in  intensity,  whilst  the  violet  band  X  432 — 424  has  completely 
disappeared  ;  the  green  bands  are  more  pronounced  than  in  the  nitrate, 
and  all  bands  are  some  7  *5  X  nearer  the  red  end  of  the  spectrum,  and, 
in  addition,  a  new  orange  band,  X  =  600*5,  has  made  its  appearance. 

Somewhat  similar  differences  have  been  observed  in  the  case  of 
praseodymium,  not  merely  does  the  relative  luminosity  of  the  bands 
vary  with  different  salts,  but  also  the  order  in  which  the  lines  dis¬ 
appear  on  diluting  the  solutions. 

It  is  obvious  that  the  absorption  spectrum  is  not  simply  de¬ 
pendent  on  the  molecular  weight  of  the  anhydrous  salt,  as  Bunsen 
suggested. 

The  authors  have  employed  a  spectroscopic  method  for  the 
estimation  of  praseodymium  and  neodymium,  although,  according 
to  Sehottlander  ( Per .,  1892,  25,  569),  this  method  is  inapplicable. 
The  observations  were  made  with  a  special  Kriiss  apparatus,  and  in 
calculating  the  results,  Vierordt's  equation,  A  =  cj~  log  Jy  was  em¬ 
ployed,  where  A  =  constant,  c  =  concentration,  and  */=  intensity  of  light 
after  passing  through  a  10  mm.  layer  of  the  solution  when  the  original 
intensity  of  the  light  =  1. 

In  the  following  minerals — orthite  from  Miask,  cerite  from  Biddar- 
hyttan,  and  orthite  (allanite)  from  Llano  Co.,  Texas,  it  was  found  that 
the  percentage  of  neodymium  was  practically  twice  that  of  praseo¬ 
dymium.  J.  J.  S. 

Radio-active  Barium  Salts  and  Polonium.  By  Fritz 
Giesel  (Ann,  Phys,  Chem 1899,  [ii],  69,  91 — 94). — The  author  has 
independently  obtained  from  uranium  ores  other  than  pitchblende  a 
substance,  consisting  chiefly  of  barium  sulphate,  which  emits  Becquerel 
rays.  The  substance  is  similar  to  that  obtained  by  P.  and  S.  Curie, 
according  to  whom  it  contains  an  active  element  radium. 

Freshly  crystallised  barium  salts  containing  radium  are  only  slightly 
active,  but  in  the  course  of  a  few  days  or  weeks  the  activity  increases 
to  a  maximum  ;  the  portions  which  crystallise  first  are  more  active  than 
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those  subsequently  obtained  from  the  mother  liquor.  The  chloride, 
bromide,  and  iodide  phosphoresce  without  any  previous  illumination, 
especially  when  anhydrous ;  in  moist  air,  they  gradually  lose  this 
property,  but  renewed  heating  restores  it  to  them.  The  stronger  the 
phosphorescence  of  any  particular  specimen,  the  feebler  is  the  emission 
of  Becquerel  rays.  Barium  platinocyanide,  prepared  from  active  barium 
chloride  and  potassium  platinocyanide,  shows  strong,  spontaneous 
phosphorescence,  which  grows  less  intense  as  time  goes  on,  the  green 
colour  of  the  double  salt  changing  to  yellow  and  finally  to  brown. 
By  dissolving  and  crystallising  the  brown  product,  the  green  salt  can 
again  be  obtained.  The  active  constituent  of  the  barium  salts  has 
not  been  isolated,  and  it  seems  impossible  to  effect  a  separation  by 
fractional  crystallisation  alone. 

Strongly  active  products  containing  polonium  are  also  being 
investigated.  Hydrogen  sulphide  produces  in  them  a  precipitate 
which  surpasses  in  activity  the  best  barium  salt  preparation. 
The  chloride  prepared  from  this  sulphur  compound  is  equally  effective, 
as  is  also  the  metal  deposited  from  the  chloride  solution  by  metallic 
zinc  or  an  electric  current. 

The  penetrating  power  of  polonium  raysis  much  less  than  thatof  radium 
rays,  and  consequently  the  shadow  produced  by  a  hand  or  metallic 
object  is  much  sharper  and  deeper  with  the  former  than  with  the 
latter.  J.  C.  P. 

A  New  Radio-active  Substance.  By  A.  Debierne  ( Compt . 
rend,,  1899,  129,  593 — 595). — The  constituents  of  pitchblende  which 
are  not  precipitated  by  hydrogen  sulphide  from  an  acid  solution,  but 
are  precipitated  by  ammonia  or  ammonium  sulphide,  include  a  small 
quantity  of  a  substance  which  emits  radiations  capable  of  acting  on  a 
photographic  plate,  making  barium  platinocyanide  phosphorescent  and 
accelerating  the  discharge  of  electrified  bodies.  Apart  from  its 
radio-activity,  which  seems  to  be  about  100,000  times  as  great  as  that 
of  uranium,  it  resembles  titanium  in  general  properties.  It  differs 
from  radium  in  not  being  luminescent.  C.  H.  B. 
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Miner  a  logical  Chemistry. 

Dopplerite.  By  C.  Claessen  (Jahrb.  f.  Min.,  1899,  i,  Bef.,  424  ; 
from  Chem.  Zeit .,  1898,  523). — Analysis  of  dopplerite  from  an  Olden¬ 
burg  moor  gave  : 

C.  H.  0.  Ash.  Total. 

52-96  4-67  34-10  8*27  100-00 

L.  J.  S. 

New  Zealand  Coal  and  Ambrite ;  Barbados  Manjak.  By  P. 
Phillips  Bedson  (Trans.  Fed.  Inst.  Mining  Eng.,  1899, 16,  388 — 390). 
—Coal  from  New  Zealand  gave  analysis  I  (by  A.  Dodds) ;  the  com¬ 
position  of  the  dried  ash-free  coal  is  given  under  I  a;  10 — 13  per  cent. 
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of  the  coal  is  soluble  in  pyridine.  Ambrite,  a  brown,  transparent 
resin,  associated  with  this  coal,  gave  II  (Dodds).  An  asphalt  from 
Barbados,  locally  known  as  manjak,  gave  III  (by  R.  L.  Treble)  ;  it 


resembles  albertite 
idine. 

in  appearance,  but 

is  completely  soluble  in  pyr 

Fixed  carbon.  Volatile  matter.  Moisture. 

Ash. 

s. 

I. 

46*44 

47*80 

4*66 

1*10 

0*54 

II. 

— 

— 

0*59 

0*18 

— 

III. 

36*52 

61*90 

— 

1*58 

— 

C. 

H. 

0_ 

N. 

la. 

74*32 

5-67 

1™T 

II  a. 

80*95 

9-87 

9*18 

— . 

Ill  a. 

81*18 

8-43 

10*39 

— - 

L.  J.  S. 


Identity  of  Binnite  with  Tennantite  :  Composition  of  Fahl- 
erz.  By  George  T.  Prior  and  Leonard  J.  Spencer  ( Min .  Mag., 
1899,  12,  184 — 213). — The  small,  brilliant  crystals  of  u  binnite  ”  are 
of  rare  occurrence  in  the  white,  saccharoidal  dolomite  of  the  Binnenthal 
in  Switzerland.  They  are  cubic  and  hexakistetrahedral,  and  the 
formula  usually  assigned  to  them  is  3Cu2S,2As2S3.  It  is  now  shown 
that  they  are  crystallographically,  physically  and  chemically  identical 
with  the  less  perfectly  developed  crystals  of  Cornish  tennantite. 
Analysis  I  was  made  on  eleven  crystals  (weighing  0*3101  gram),  of 
which  the  streak  is  chestnut-brown  ;  thin  splinters  are  translucent 
and  crimson  by  transmitted  light.  This  analysis  gives  the  formula 
3Cu2S,As2S3  =  Cu3AsS3.  Analysis  II  is  of  crystals,  of  which  the 
streak  is  black,  and  which,  in  thin  splinters,  are  opaque ;  formula 
[3(Cu,Ag)2S,As2S3] +  Tk-[6FeS,As2S3].  The  variation  in  the  colour  of 
the  streak  of  the  mineral  depends  on  the  amount  of  iron  present. 

Analyses  I — V  by  G.  T.  Prior.  In  each  case,  detailed  descriptions 
are  given  of  the  crystallographic  and  physical  characters  and  of  the 
associations  of  the  material  analysed. 


Cu. 

Ag. 

As. 

Sb. 

Bi. 

Fe. 

Zu. 

Pb. 

S. 

Total. 

Sp.  gr. 

I. 

49*83 

1*87 

19*04 

— 

— 

1*11 

— 

0*17 

27*60 

99*62 

4*62 

II. 

44*12 

4*77 

[20*49] 

— 

— - 

3*68 

— 

— 

26*94 

100*00 

4*598 

III. 

45*39 

■ — 

trace 

28*85 

— 

1*32 

— 

0*11 

24*48 

100*15 

4*921 

IV. 

41*55 

— 

trace 

28*32 

0*83 

1*02 

2*63 

0*62 

24*33 

99*30 

4*969 

V. 

30*56 

15*26 

trace 

27*73 

— 

3*51 

trace 

0*05 

23*15 

100*26 

5*047 

The  results  of  these  analyses  of  “  binnite/’  as  well  as  the  published 
analyses  of  Cornish  tennantite,  differ  considerably  from  the  figures 
required  by  the  accepted  formula  for  fahlerz  (tetrahedrite  and  tennant¬ 
ite),  namely,  4R"S,R"'2S3,  where  R"  =  Cu2,  Ag2,  Fe,  Zn,  and  R'"  = 
As,  Sb,  Bi.  Very  few  of  the  published  analyses  of  fahlerz  agree  with 
this  formula,  and  minerals  which  have  given  the  formula  3R'/S,R",2S3 
have  often  received  new  names.  Three  new  analyses  were  therefore 
made  of  specially  pure  tetrahedrite  crystals  free  from  copper  pyrites, 
blende  and  pyrites  which  are  usually  so  intimately  associated  with 
fahlerz ;  the  fracture  of  these  crystals  was  smooth  and  conchoidal  and 
with  a  brilliant  lustre. 
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Analysis  III  is  of  material  from  a  large  crystal  of  octahedral  habit 
from  “  Fresney  d’Oisans,  Dauphine  ”  ;  the  streak  is  dark  brown ;  after 
deducting  the  iron  as  pyrites,  the  formula  is  3Cu2S,Sb2S3  =  Cu3SbS3. 
Analysis  IY  is  of  the  well-known  brilliant  crystals  from  Horhausen, 
in  Rhenish  Prussia ;  very  thin  flakes  are  crimson  by  transmitted 
light,  and  the  streak  is  dark  brown.  Analysis  Y  is  of  tetrahedral 
crystals,  probably  from  Wolfach,  Baden  ;  the  streak  is  black.  IY 
and  Y  give  the  formula  [3(Cu,Ag)2S,Sb2S3]  +  T10-[6(Fe,Zn)S,Sb2S3]. 

These  analyses  suggest  the  new  formula  3R'2S,R'"2S3  +  re[6R/'S,R'''2S3], 
where  R'  =  Cu,  Ag ;  R"  =  Fe,  Zn  ;  R"  =  As,  Sb,  Bi ;  and  a;  is  a  small 
fraction,  often  =  T~  and  A,  but  rising  to  \  in  the  case  of  the  highly 
ferriferous  tetrahedrite  “coppite.”  In  this  formula,  the  group 
(Fe,Zn)6S6,  and  not  (Fe,Zn)3S3,  is  isomorphous  with  Ou6S3.  Only  in 
those  cases  where  iron  and  zinc  are  absent  does  the  simple  formula 
3R/S,R'"2S3  hold  good. 

Numerous  previous  analyses  are  discussed  and  found  to  agree  with 
the  new  formula.  L.  J.  S. 

Melonite  (?),  Coloradoit©  (?),  Petzit©  and  Hessit©.  By  William 
F.  Hillebrand  ( Amer .  J.  Sci.,  1899,  [iv],  8,  295 — 298). — Melonite% 
— Impure  material  from  the  Melones  mine,  in  the  Mother  Lode  region, 
California,  gave  the  results  under  1 ;  after  deducting  a  little  hessiteand 
tellurium,  this  gives  the  formula  NiTe2,  In  colour  and  cleavage, 
the  material  agrees  with  Genth's  melonite  from  the  same  locality  ; 
Genth,  however,  gave  the  formula  Ni2Te3. 

Coloradoite  ? — One  small  specimen  from  the  Norwegian  mine  in  the 
same  district  showed  dolomite,  petzite,  hessite,  and  a  mercury  telluride, 
which  is  probably  coloradoite. 

Petzite. — Analysis  of  pure  material  from  the  Norwegian  mine  gave 
II,  agreeing  with  the  formula  Au2Te,3Ag2Te. 

Hessite. — Material  from  San  Sebastian,  Jalisco,  Mexico,  gave  analysis 
III  ;  sulphur,  iron  and  zinc  are  also  present. 


Te. 

Ni. 

Ag. 

An. 

Se. 

Mo. 

Pb. 

Total. 

Sp.  gr. 

I. 

80*75 

18*31 

0*86 

— 

— 

— 

— 

99-92 

— 

II. 

33*21 

— 

41*87 

25*16 

trace 

0*08 

— 

100-32 

8-925. 

III. 

36*11 

— 

61*16 

— 

— 

— 

1'90 

99-17 

8-24. 

L.  J.  S. 


Langbeinit©  from  th©  Punjab  Salt  Rang©.  By  Frederick 
R.  Mallet  {Min.  Mag.,  1899, 12,  159 — 166). — A  potassium  magnesium 
sulphate  occurring  as  a  lenticular  stratum  in  the  1  kallar ’  (impure 
rock  salt)  of  the  Mayo  mines,  Punjab,  India,  was  discovered  and 
analysed  in  1873.  The  material  has  now  been  more  completely 
examined,  and  found  to  be  the  same  as  the  cubic  mineral  langbeinite, 
2MgSO.,K9SO.,  recently  described  from  the  Prussian  salt  deposits 
(Abstr.,  1898,  ii,.  168). 

The  Indian  mineral  is  associated  with  salt,  sylvite  and  kieserite, 
and  sometimes  encloses  these.  It  is  colourless  and  transparent,  and 
optically  isotropic.  Sp  gr.  2*84  ;  H  =  4.  The  powder  is  slowly  but 
completely  soluble  in  water.  Analysis  gave  : 
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K„0.  MgO.  SOs.  NaCl,  H20.  Total. 

22*  2  3  19*08  57-27  0-41  0-84  99-83 

On  exposure  to  the  air,  the  powder  absorbs  water,  and  there  is  an 
increase  in  weight  of  nearly  57  per  cent.  ;  the  decomposition  therefore 
takes  place  in  accordance  with  the  equation  :  2MgS04,K2S04  (langbein- 
ite)  +  13H20  =  K2S04,MgS04,6H20  (picromerite)  +  MgS04,7H20 
(epsomite). 

Langbeinite,  as  isotropic  octahedra,  may  be  artifically  produced  by 
fusing  together  magnesium  and  potassium  sulphates  in  the  proper 
proportions.  L.  J.  S. 

Formation  of  Oceanic  Salt  Deposits,  particularly  of  the 
Stassfurt  Beds.  XIII.  Evaporation  of  Sea  Water  at  25°.  By 
Jacobus  H.  van’t  Hoff  and  W.  Meyerhoffer  ( Chem ,  Centr .,  1899, 
ii,  76;  from  Sitzungsber .  Akccd.  Wiss.  Berlin ,  20,  372 — 383). — The 
most  recent  and  trustworthy  analyses  of  sea  water  show  that  on  an 
average  1000  parts  contain  NaCl,  47  ;  KOI,  1-03;  MgCl2,  7'36;and 
MgS04,  3*57.  When  sea  water  is  evaporated  at  25°,  the  salts  separate 
out  in  the  following  order: — (1)  NaCl;  (2)  NaCl  +  MgS04,7H90  and 
NaCl  +  MgS04,6H30  ;  (3a)  NaCl  +  MgS04,6H20  +  KC1  and  NaCl  + 
MgS04,5H20  +  KOI ;  (3 b)  NaCl  +  MgS04,4H20  +  MgCl2,KC!,6ff20  ; 

(4)  NaCl  +  MgS04,4H20  +  MgCl2lKCl,6H20  +  MgCl2>6H20,  and  in  the 


following  relative  quantities  : 

NaCl. 

MgS04. 

KCl.  MgCl21KCl,6H20.  MgCla. 

1.  94-5 

2.  2-39 

1-63 

3a.  0-59 

1*42 

0'72 

35.  0-50 

0-22 

1-27 

4.  0-02 

0-30 

0-07  6-02 

These  quantities, 

however,  are 

only  obtained  when  the  separate 

crystallisations  are 

removed  from  the  mother  liquor.  E.  W.  W. 

Pharmacosiderite.  By  Ernald  G.  J.  Hartley  ( Min .  Mag.,  1899, 
12,  152 — 158). — The  formula  of  pharmacosiderite  is  uncertain  ;  it  is 
based  on  an  analysis  by  Berzelius  (1824),  and  no  analysis  has  since 
been  made.  The  present  analyses  were  made  on  selected  green  crystals 
from  Cornwall;  sp.  gr.  2*798.  A  green  crystal  placed  in  ammonia 
solution  very  soon  becomes  red  throughout  without  alteration  of  the 
optical  characters  ;  on  placing  such  a  red  crystal  in  dilute  hydro¬ 
chloric  acid,  the  green  colour  is  restored  to  the  whole  crystal.  Two 
preliminary  analyses  (I  and  II)  show  a  deficit,  which  was  afterwards 
found  to  be  due  to  the  presence  of  potassium.  This  element  is  present 
in  all  the  Cornish  specimens  examined,  but  in  variable  amount  (2  68 
and  4’12  per  cent.  K20),  and  in  two  specimens  from  Hungary  only 
traces  were  found.  About  10  per  cent,  of  water  is  lost  at  100°;  at 
130°,  the  crystals  begin  to  turn  brown  and  opaque,  and  about  14*18 


per  cent,  is  lost  ( 

—  5H20 

in  the  formula  given  below). 

A  complete 

analysis  made  on 

another 

specimen  is 

given 

under  III. 

As205. 

1*2^5* 

Fe203. 

k2o. 

h2o. 

Total. 

I.  37-53 

2-04 

39-29 

— . 

19-63 

98-49 

II.  36-85 

2-06 

38*81 

— 

[19-63] 

97-35 

HI.  37-16 

1*20 

37-58 

4-54 

18-85 

99-33 
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The  ratios  between  the  iron,  arsenic  acid  and  water  are  fairly 
constant,  and  give  the  formula 

3Fe203, 2  As205,  1 3H20  -  2FeAs04,Fe(0H)3,5H20. 

The  potassium  is  assumed  to  replace  hydrogen  in  the  hydroxyl,  and  the 
formula  is  finally  written  as  2FeAs04,Fe[0(H,K)]3,5H20.  L.  J.  S. 

[Chabazite]  from  North  Carolina.  By  Julius  H.  Pratt  ( Jahrb . 
f.  Min.,  1899,  i,  Ref.  229 — 231  ;  from  Jour.  Elisha  Mitchell  Sci .  Soc., 
1897,  14,  61 — 83). — Analyses  by  C.  Baskerville  are  given  of  the  small 
crystals  of  chabazite  associated  with  wellsite  (Abstr.,  1897,  ii,  565) 
in  the  Buck  Creek  corundum  mine,  Clay  Co.,  North  Carolina.  The 
simple  and  twinned  rhombohedra  occur  on  felspar,  hornblende  and 
corundum.  The  material  for  analysis  was  separated  into  two  portions 
by  means  of  a  heavy  liquid  ;  anal.  I  on  material  of  sp.  gr.  2447 — 2*203  ; 
II  of  sp.  gr.  2*203 — 2 ‘244. 


SiOo. 

A1203. 

FeO. 

CaO. 

BaO. 

MgO. 

k30. 

Na30. 

H20. 

Total. 

I. 

45-08 

19-68 

2-00 

7-22 

0-18 

0-23 

4-34 

3*85 

18-00 

100-08 

II. 

46-15 

20*74 

2-00 

6*92 

0-24 

0*22 

4-10 

3  35 

16*30 

100-02 

This  variation  in  composition  and  specific  gravity  supports  Streng's 
hypothesis  as  to  the  composition  of  chabazite. 

Other  minerals  from  North  Carolina,  described  in  this  paper,  have 
already  been  noticed  (Abstr.,  1898,  ii,  342,  606).  L.  J.  S. 

Constitution  of  Pectolite,  Pyrophyllite,  Hemimorphite  and 
Analcite.  By  Frank  W.  Clarke  and  George  Steiger  (Amer.  J .  Sci., 
1899,  [iv],  8,  245 — 257). — In  continuing  the  investigation  of  the 
constitution  of  natural  silicates,  special  importance  is  attached  to  the 
two  following  reactions  :  (1),  when  talc  is  ignited  there  is  a  liberation  of 
one-fourth  of  the  silica  (Abstr.,  1890,  948);  this  suggests  that  other 
acid  metasilicates  may  behave  in  a  similar  way  ;  (2),  dry  ammonium 
chloride,  at  its  temperature  of  dissociation,  acts  differently  on  different 
minerals  (Abstr.,  1892,  772). 

Pectolite. — The  material  used  in  the  experiments  was  from  Bergen 
Hill,  New  Jersey  ;  analysis  gave  the  results  under  I,  agreeing  with  the 
accepted  formula  HNaCa2Si30g.  Only  a  small  portion  of  the  water  is 
given  off  below  a  dull  red  heat.  After  igniting  the  mineral,  sodium 
carbonate  solution  takes  up  8'68  per  cent,  of  silica,  or  one-sixth  of  the 
total  amount.  This,  it  is  considered,  indicates  that  the  mineral  is  an 
acid  metasilicate  as  expressed  by  the  above  formula.  Before  ignition, 
sodium  carbonate  solution,  or  even  distilled  water,  has  a  slow,  decom¬ 
posing  action  on  the  mineral,  both  silica  and  bases  being  withdrawn  ; 
the  action  is,  however,  not  one  of  simple  solution. 

Pyrophyllite. — The  material  used  was  from  Deep  River,  North 
Carolina,  and  gave  the  results  under  II.  The  empirical  formula, 
AlIISi206,  is  apparently  that  of  an  acid  metasilicate,  but  after  ignition, 
only  about  2  per  cent,  of  silica  is  liberated.  The  formula  is  therefore 
written  as  0H>AKSi205,  that  is,  as  a  basic  salt  of  the  acid  H2J$i205, 
The  mineral  is  very  slightly  attacked  when  heated  with  dry  ammonium 
chloride. 

Hemimorphite. — White  material  from  Franklin,  New  Jersey,  gave 
the  results  under  III.  The  formula  generally  accepted  represents  the 
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mineral  as  a  basic  metasilicate,  Si03(Zn*0H)2.  Here  the  hydrogen  is 
all  combined  in  one  way,  and  so,  too,  is  the  zinc.  In  all  other  possible 
formulae,  the  hydrogen,  as  well  as  the  zinc,  must  be  represented  as 
present  in  at  least  two  modes  of  combination.  Several  experiments 
were  made  with  the  idea  of  extracting  a  definite  fraction  of  the  zinc 
or  water,  but  the  results  were  negative  and  only  tend  to  support  the 
usual  formula.  Water  and  sodium  carbonate  solution  have  very  little 
action  either  before  or  after  ignition  of  the  mineral.  By  heating  with 
dry  ammonium  chloride,  all  the  zinc  is  converted  into  zinc  chloride. 

Analcite . — Crystals  from  Wasson’s  Bluff  in  Nova  Scotia  gave 
analysis  IV.  The  water  is  lost  as  follows  : 

Temperature.  100°.  180°.  260°.  300°.  Low  redness.  Full  redness.  Blast.  Total. 

HoO  percent.  0*58  1T6  3  64  1  *57  T90  0T1  nil  8*96 

Before  or  after  ignition  very  little  silica  is  extracted  by  sodium  car¬ 
bonate  solution.  Heated  at  350°  with  dry  ammonium  chloride,  about 
half  of  the  sodium  is  converted  into  chloride,  and  ammonia  is  retained  ; 
this  ammonia  is  not  given  off  when  the  residue  is  warmed  with  caustic 
sodium  solution.  The  composition  of  the  residue,  after  extracting 
sodium  chloride,  is  given  under  V,  which  agrees  approximately  with 
H2Na2Al4Si8024,NH3.  This  ammonia  derivative  suggests  that  the 
analcite  formula  should  be  quadrupled,  namely,  Na4Al4Si8024,4H20. 
G.  Friedel  has  previously  shown  that  the  water  of  analcite  may  be 
replaced  by  ammonia  (Abstr.,  1896,  ii,  481). 

An  excess  of  silica  over  that  required  by  the  accepted  analcite  for¬ 
mula,  NaAlSi206,H20,  is  shown  by  analysis  IV  and  by  some  previous 
analyses.  This  is  explained  by  analcite  being,  not  a  metasilicate, 
but  a  mixture  of  ortho-  and  tri-silicate,  the  general  formula  being 
NaAlX,  H20,  where  X  =  wSi04  4-  wiSi308.  This  explains  the  alteration  of 
albite,  NaAlSi308,  and  nephelite,  NaAlSi04,  to  analcite.  For  normal 
analcite,  the  formula  is  finally  written  as  Al4Na4(Si04)2(Si308)2,4H20. 
This  is  written  structurally  to  show  the  relation  between  analcite, 
leucite  and  the  garnet-sodalite  group. 


Si02. 

A1203.  Fe203. 

CaO. 

Na20. 

HoO. 

Total. 

I. 

53*34 

0*33  — 

33*23 

9*11 

2*97  ;  MnO,  0*45  ;  C02,  0*67 

100*10 

II. 

64*73 

29*16  0*49 

— 

— 

5*35  ;  Ti02,  0*73  ;  MgO,  trace 

100*46 

III. 

24*15 

0^19 

0*12 

— 

7*95  ;  ZuO,  67*55 

99*96 

IY. 

57*06 

21  *48  0*13 

0*16 

12*20 

8*96 

99'99 

Y. 

62*59 

24*34  — 

0*18 

8*11 

2*32  ;  NH3,  2*46 

100*00 

L.  J.  S. 


Analysis  of  Rocks.  By  Ernst  A.  Wolfing  (Ber.,  1899,  32, 
2214 — 2224). — Analyses  are  given  of  four  samples  of  Keuper  marl 
from  the  neighbourhood  of  Tubingen ;  some  were  made  by  the  author, 
the  others  by  Dittrich.  The  agreement  is  fairly  close,  except  in  the 
case  of  alumina  and  ferric  and  sodium  oxides.  The  author  separated 
the  iron  and  aluminium  by  running  the  nearly  neutral  solution  of  the 
chlorides  into  excess  of  a  boiling  solution  of  caustic  soda  (made  from 
the  metal),  and  found  more  alumina  and  less  ferric  oxide  than  Dittrich, 
who  fused  the  mixed  oxides  with  pure  caustic  soda  in  a  silver  crucible  ; 
the  discrepancy  in  the  sodium  is  unexplained. 
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Stress  is  laid  upon  the  necessity  that  the  reagents  used  in  a  rock- 
analysis,  including  the  distilled  water,  should  be  pure.  C  .F.  B. 

Experimental  Petrology.  By  K.  Bauer  (Jalirb.  /.  Min.,  1899, 
Beil.  Bd.  12,  535 — 580). —  In  continuing  the  experiments  of  Doelter 
and  Schmutz  (Abstr.,  1897,  ii,  54,  329)  on  the  artificial  production  of 
rocks  the  main  object  has  been  to  test  whether  different  rocks  can 
be  formed  from  the  same  magma.  Powdered  rocks — mica-schist, 
granite,  diorite,  phonolite,  leucite-lava,  nepheline-basalt  and  andesite, 
or  mixtures  having  the  same  composition  as  these — were  fused  in  a 
platinum  crucible  with  various  fluxes.  The  following  will  serve  as 
an  example  of  the  several  experiments  made.  A  mixture  consisting 
of  mica  schist,  potassium  fluoride,  sodium  fluoride,  calcium  fluoride, 
sodium  tungstate  and  potassium  tungstate  was  maintained  in  a 
fused  condition  at  1400°  for  two  hours,  in  a  plastic  condition  for 
seven  hours,  and  allowed  to  cool  slowly  for  five  hours.  Under  the 
microscope,  the  product  resembled  a  mica-andesite,  and  was  seen  to 
contain  plagioclase,  biotite,  augite,  magnetite,  scapolite,  nepheline 
and  glass.  The  same  mica-schist  with  other  fluxes  gave  a  product 
resembling  a  melilite-basalt.  Using  diorite  with  various  fluxes, 
the  products  were  quartz-basalt,  andesite,  melilite-basalt,  mica- 
andesite  and  phonolite-pitchstone.  Phonolite-pitehstone  was  also 
produced  from  mixtures  having  the  compositions  of  granite  and  of 
phonolite.  This  is  taken  to  indicate  that  different  rocks  may  be  formed 
from  the  same  magma,  and  vice  versd.  [The  chemical  composition  of 
the  magmas  have,  however,  been  considerably  modified  by  the  large 
amount  of  fluxes  used.] 

Hornblende  was  formed  in  three  of  the  fusions,  whilst  quartz  was 
formed  only  once.  L.  J.  S. 

[Mineral  Analyses].  By  W.  Tarassenko  {Jalirb.  f.  Min.,  1899, 
i,  Bef.,  458 — 475  ;  from  Mem .  Kieff  Naturalists’  Soc.  (Russian),  1896, 
15,  1 — 347). — The  following  mineral  analyses  are  given  in  a  petr¬ 
ological  paper  on  the  gabbro  and  allied  rocks  in  the  districts  of 
Radomysl,  gov.  Yolhynia,  and  Shitomir,  gov.  Kieff,  Russia. 

Orthoclase  (microperthite)  in  a  labradorite-rock  from  Poromowka, 
Shitomir  district,  gave  anal.  I ;  the  material  analysed  contained 
spindle-shaped  enclosures  of  plagioclase. 

Labradorite  from  the  same  rock  gave  II  and  III ;  the  former  of 
sp.  gr.  2*692 — 2*686  ;  the  latter  of  sp.  gr.  2*686 — 2*677 ;  this 
material  also  contained  spindle-shaped  enclosures,  possibly  of  ortho¬ 
clase. 

Diallage  in  a  labradorite-rock  from  Kamenny  Brod,  Radomysl 
district,  gave  IY  (also  MnO,  trace  ;  X,  0*15). 


Si02. 

Ti02. 

ai2o3. 

Fe203. 

FeO. 

CaO. 

MgO. 

K20. 

Ka2D. 

h2o. 

Total. 

I. 

62*58 

0*59 

20*83 

— 

— 

2*10 

— — 

12*24 

2*08 

0*41 

100*33 

II. 

54*78 

0*36 

28*16 

0*27 

0*48 

10*35 

— 

1*45 

4*84 

0*04 

100*73 

III. 

55*32 

0*28 

28*16 

0*05 

0*52 

10*05 

— 

0*97 

5*20 

0*03 

100*58 

IV. 

50*11 

1*01 

1*69 

1*15 

15*61 

15*10 

13*68 

— 

— 

0*65 

99*15 

L,  J.  S. 


MINERALOGICAL  CHEMISTRY. 


27 


Trap-rock  of  Rocky  Hill,  New  Jersey.  By  Alexander 
Hamilton  Phillips  (Amer.  J.  Sci .,  1899,  [iv],  8,  267 — 285). — A  dyke 
of  dolerite  in  the  Triassic  strata  at  Rocky  Hill,  New  Jersey,  shows, 
in  its  width  of  half  a  mile,  variations  in  chemical  composition  and  in 
structure.  Analysis  I  is  of  the  microcrystalline  rock  at  the  margins  ; 

III  is  of  the  most  coarsely  crystalline  material  towards  the  centre  of 
the  dyke,  and  II  is  of  an  intermediate  rock.  Analyses  are  also  given 
of  material  separated  from  the  rocks  by  means  of  heavy  solutions. 

IV  and  Y  are  of  the  diallage  from  the  rocks  II  and  III  respectively. 
YI  and  VII  are  of  felspar  (plagioclase)  from  the  rock  II,  the  former 
of  sp.  gr.  >2 ’69,  and  the  latter  of  sp.  gr.  <2’69,  YIII  and  IX  are 
of  felspar,  sp.  gr.  >2  69  and  < 2 '69,  from  rock  III;  and  X  is  of 
felspar  (anorthoclase),  of  sp.  gr.  <2 ’60  from  the  same  rock. 


Si02. 

TiOs. 

ai2o3. 

Fe203. 

FeO. 

MnO. 

CaO. 

MgO. 

Na20. 

k2o. 

1*265* 

h20. 

Total. 

I. 

51*46 

1*06 

13*98 

2*66 

8*92 

— 

10*49 

7*59 

~* 

75 

0*17 

— 

101*08 

II. 

50-34 

1*56 

15*23 

2*82 

11*17 

0’14 

9*61 

5*81 

2*93 

1*02 

0*20 

0*26 

101*09 

III. 

56*78 

1*44 

14*33 

5*76 

9*27 

0’25 

5*26 

1*58 

3*43 

1*75 

0-36 

0*43 

100*64 

IV. 

47*72 

— 

3*44 

5*93 

18*34 

— 

11-40 

12*89 

0*86 

0*37 

— 

— 

100*95 

V. 

48-54 

— 

5*50 

2*77 

21*25 

_ 

10*97 

7*67 

3* 

10 

— 

0*82 

100*62 

VI. 

53*84 

— 

29*30 

0*81 

— 

— 

10*08 

0*28 

5*31 

1*16 

— 

0*44 

]  01  *22 

VII. 

62*26 

— 

21*87 

0*54 

— 

— 

6*53 

0*15 

7*98 

1*20 

— 

0*32 

100*85 

VIII. 

66*84 

— 

17*98 

2*6C 

— 

— 

4*02 

0*48 

5*46 

1*72 

— 

0*72 

99*82 

IX. 

71*68 

— 

15*02 

2*48 

— 

— 

3*86 

0*12 

5*52 

1*37 

— 

— 

100-05 

X. 

66*28 

— 

16*79 

1*60 

— 

— 

0*71 

0*13 

9  76 

5*31 

— 

0*49 

101-07 

L.  J.  S. 


Analyses  of  Italian  Volcanic  Rocks.  By  Henry  S.  Washington 
(Amer.  J.  Sci.,  1899,  [iv],  8,  286 — 294). — -Five  analyses  are  given  of 
trachytes  from  the  Phlegrsean  Fields  and  from  Ischia.  L.  J.  S. 

Meteoric  Iron  from  Caperr,  Patagonia.  By  Lazarus  Fletcher 
(Min.  Mag.,  1899,  12,  167 — 170). — This  iron  was  known  before  1869 
in  the  neighbourhood  of  Caperr,  Bio  Senguerr,  Patagonia.  It  weighs 
114  kilograms,  and  measures  48  x  31  x  27  cm.  The  structure  is 
octahedral,  and  the  etched  surface  shows  distinct  Widmanstatten 
figures  with  kamacite,  tsenite  and  plessite.  Schreibersite  is  embedded 
in  the  kamacite.  No  troilite  or  silicate  was  seen.  Sp.  gr.  7*837. 
Analysis  gave  : 

Fe.  Ni.  Co.  P.  Cr.  Cu.  S.  Total. 

89*87  9*33  0*53  0*24  trace  trace  nil.  99*97 

In  composition  and  structure,  this  iron  resembles  the  Joel  iron  from 
Atacama.  L.  J.  S. 

Cliftonite  and  Tsenite  in  the  Yonndegin  Meteoric  Iron.  By 
Lazarus  Fletcher  (Min.  Mag .,  1899,  12,  171 — 174). — Cliftonite  is  the 
name  given  by  the  author  to  cubic  crystals  of  graphitic  carbon  obtained 
from  the  meteoric  iron  found  in  1884  in  the  sub-district  of  Youndegin, 
Western  Australia.  From  a  fragment  weighing  8*32  grams,  three  milli¬ 
grams  of  cliftonite  were  isolated  (Abstr.,  1888,  30).  More  recently,  a 
larger  mass  (97*25  grams)  of  the  same  iron  was  dissolved  in  dilute 
hydrochloric  acid,  but  no  cliftonite  was  seen.  The  cliftonite  is  there- 
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fore  localised  in  one  or  more  parts  of  the  mass,  and  not  uniformly 
distributed  through  it. 

During  the  solution  of  the  iron,  thin,  lustrous,  black  plates  (total 
weight,  0*0870  gram)  were  set  free  ;  they  appeared  to  be  an  alloy  of 
nickel  and  iron  belonging  to  the  tsenite  group.  After  being  kept  for 
eleven  years  in  a  weighing  tube,  the  material  had  increased  in  weight 
and  altered  in  character  owing  to  the  formation  of  a  layer  of  magnetic 
iron  oxide  on  the  surface.  Sp.  gr.  6*75.  An  analysis  shows  the 
material  to  be  tsenite,  with  the  composition  :  Fe,  61*87  ;  Ni(Co),  38*13. 
Phosphorus,  copper  and  magnesium  were  also  present  in  small 
amount.  L.  J.  S. 

Fluorine  in  the  Mineral  Waters  of  Portugal  and  Spain.  By 
Antonio  J.  Ferreira  da  Silva  and  Alberto  d’ Aguiar  (Bull.  Soc. 
Chim .,  1899,  [iii],  21,  887 — 890.  Compare  Abstr.,  1899,  ii,  501,  602, 
675). — The  general  question  of  the  presence  and  detection  of  fluorine 
in  mineral  waters  is  discussed.  The  Campilho  spring  at  Vidago  has 
been  found  by  one  of  the  authors  to  contain  fluorine  equivalent  to 
0*000942  gram  of  sodium  fluoride  per  litre,  a  result  which  may  be  com¬ 
pared  with  the  corresponding  figures  for  the  Gerez  spring  (0*02288)  and 
for  the  Spanish  mineral  waters  of  Lugo  (0*0242)  and  Guitiriz  (0*0234). 
According  to  Gil,  the  presence  of  fluorine  in  many  alkaline  and 
sulphurous  waters  has  hitherto  been  overlooked,  owing  to  the  fact  that 
the  tests  usually  applied  for  this  element  depend  on  the  formation  of 
hydrogen  fluoride,  whereas,  since  silica  or  silicates  are  also  commonly 
present,  it  is  rather  silicon  fluoride  which  is  produced  and  should  be 
sought  for.  N.  L. 
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Physiological  Chemistry. 


Autodigestion  of  the  Pancreas.  By  S.  Pforringer  ( Virchow's 
Archiv ,  1899,158,  126 — 147). — Previous  authors  have  called  attention 
to  the  possibility  of  self-digestion  being  a  cause  of  pancreatic  cysts 
and  necroses.  Chiari  (Zeit.  Ileilk,  1896,  17),  in  particular,  has  directed 
attention  to  the  fact  that  the  pancreas  is  often  found  partially 
digested  after  death,  and  he  considers  that  this  may  begin  in  the  last 
hours  of  life.  The  present  investigation  confirms  Chiari’s  views ;  it 
contains  records  of  a  hundred  autopsies  *  the  pancreas  was  examined 
microscopically,  and  evidence  of  digestive  necrosis  was  found  in  forty- 
five,  and  this  was  very  marked  in  eleven  cases.  The  conditions  of  the 
patients  (age,  disease,  &c.)  appear  to  be  as  varied  where  such  necrosis 
is  found  as  in  those  cases  where  it  is  not  found.  W.  D.  H, 

Action  of  Arginine  on  the  Tryptic  Digestion  of  Proteid.  By 
D.  Lawroff  (Zeit.  physiol.  Chem.,  1899,  28,  303 — 306). — The  presence 
of  arginine  is  helpful  to  the  tryptic  digestion  of  proteid.  This  appears 
to  be  connected  with  its  alkalinity ;  an  equivalent  amount  of  sodium 
carbonate  acts  similarly.  Arginine,  like  sodium  carbonate,  aids  the 
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emulsification  of  fats  ;  excess  of  arginine,  as  of  sodium  carbonate,  is 
harmful.  W.  D.  H. 

The  Fluorine  in  Tooth-  and  Bone-ash.  By  Heinrich  Harms 
(Zeit.  Biol.,  1899,  38,  487 — 498). — Fresenius’  method  with  certain 
small  modifications  is  well  adapted  for  the  detection  of  quite  minimal 
quantities  of  fluorine.  The  amount  of  fluorine  in  bones  and  teeth  as 
given  by  Carnot,  T.  Wilson,  and  Gabriel  is  much  too  great.  The 
amount  varies  from  0*022  to  0*005  per  cent.  The  variations  in  the 
amount  of  fluorine,  as  compared  with  the  other  constituents  of  the  ash, 
which  are  fairly  constant,  show  that  the  fluorine  is  not  chemically 
combined  with  these,  but  is  rather  an  accessory  constituent ;  this  view 
is  confirmed  by  the  presence  in  the  bone  of  microscopic  crystals  of 
calcium  fluoride.  W.  D.  H. 

Composition  of  the  Cartilage  of  the  Shark.  By  Gustav  von 
Bunge  (Zeit.  physiol .  Chem .,  1899,  28,  300 — 302). — The  cartilage 
removed  from  the  fish  Scymnus  borealis ,  which  had  been  packed  in 
ice,  gave  the  following  analytical  results:  water,  92*8  per  cent.; 
organic  material,  5*9  ;  inorganic  material,  1*3. 

Of  the  inorganic  material,  sodium  and  chlorine  were  the  most 
abundant  constituents  ;  details  are  also  given  of  the  other  inorganic 
constituents. 

Petersen  and  Soxhiet  ( J.pr .  Chem.,  1873,  [ii],  7,  181)  state  that  the 
fresh  cartilage  contains  16*7  per  cent,  of  sodium  chloride;  their 
specimen,  however,  had  been  packed  in  salt.  W.  D.  H. 

Substances  present  in  the  Liver  which  are  converted  into 
Sugar  by  Acids.  By  Josef  Seegen  (Chem.  Centr.,  1899,  ii,  58  ; 
from  Centr .  Physiol.,  13,  115 — 120.  Compare  Abstr.,  1898,  i,  619). — 
After  liver-extract  has  been  heated  with  hydrochloric  acid,  more 
sugar  is  found  than  corresponds  with  the  sugar  and  glycogen 
contained  in  the  extract.  The  substance  prepared  from  liver- 
extract  by  means  of  90  per  cent,  alcohol  contains  nitrogen,  reduces 
alkaline  copper  solutions,  and,  when  heated  with  acids,  yields  a  sugar 
with  reducing  properties,  but  the  quantity  so  obtained  is  far  too  little 
to  account  for  the  excess  of  sugar  formed  from  the  extract  by  acid, 
hence  the  liver  must  contain  yet  another  compound  which  is  easily 
converted  into  sugar.  The  carbohydrate  groups  of  the  albumin  are 
supposed  to  be  affected  by  the  action  of  the  liver  in  such  a  way  that 
they  easily  form  sugar  by  the  action  of  hydrochloric  acid. 

E.  W.  W. 

Amount  of  Urea  in  the  Liver.  By  Rudolf  Gottlieb  (Chem. 
Centr.,  1899,  i,  1298  ;  from  Arch .  expt.  Path.  Pharm 42,  238 — 249). — 
See  this  vol.,  ii,  57. 

Human  Bile.  By  Richard  von  Zeynek  (Chem.  Centr.,  1899,  ii, 
213 — 214  ;  from  Wien.  Min.  Woch.,  12,  568 — 569). — The  quantity 
of  bile  secreted  in  a  day  amounts  to  300 — 400  grams,  containing 
7 — 12  grams  of  solid  matter  ;  it  is  strongly  alkaline,  and  has  a  sp.  gr. 
1*011 — 1*012.  The  bile  pigments  are  completely  precipitated  by  basic 
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lead  acetate,  but  only  partially  by  the  normal  salt ;  the  bile  acids, 
mucin,  and  the  colouring  matter  are  thrown  down  by  saturating  with 
ammonium  sulphate.  Only  a  slight  precipitate  is  formed  by  super¬ 
saturating  with  magnesium  sulphate.  Hydrochloric  or  sulphuric 
acid  gives  an  amorphous  precipitate  and  the  liquid  becomes  deep  green 
and  gradually  deposits  the  bile  acids.  Bile  gives  a  yellow  coloration 
with  alkalis  ;  this  is  shown  best  by  samples  which  have  become  of  a 
greenish  tinge  by  exposure  to  the  air.  The  precipitate  obtained  by 
means  of  alcohol,  when  rubbed  with  glycerol,  is  capable  of  converting 
starch  into  sugar,  but  does  not  digest  albumin.  The  bile  secreted  by 
the  patient  during  each  hour  of  a  day  was  examined  and  found  to  be 
of  a  sp.  gr.  1*011  and  to  contain  in  1000  parts,  21  ’88  of  solids,  2*39 
of  mucin,  1 3 *8  of  alkali  salts  of  the  bile  acids,  8*96  of  soluble  salts, 
and  0  23  of  insoluble  salts.  Another  sample  had  a  sp.  gr.  1*012 
and  yielded  30  76  of  solids,  2*087  of  mucin,  18*31  of  alkali  salts  of 
the  bile  acids,  0*78  of  lecithin,  2*307  of  cholesterol  and  fat,  9*10  of 
soluble  salts,  0*31  of  insoluble  salts,  0*054  of  ammonia  and  trimethyl- 
amine,  and  2*087  of  acid  ethereal  extract.  On  one  day  when  336*73 
grams  of  bile  were  secreted,  the  solid  residue  amounted  to  10*69  grams  ; 
the  amounts  of  the  former  per  hour  varied  from  2*01  to  30*25  grams, 
and  of  the  latter  from  0  054  to  0*99  gram.  The  ash  is  principally 
made  up  of  sodium  chloride,  the  insoluble  portion  containing  traces  of 
iron  and  copper. 

By  adding  zinc  chloride  and  excess  of  ammonia  to  a  very  dilute 
aqueous  solution  of  bile,  a  green  coloration  is  formed  in  \ — 1  hour, 
and  the  liquid  shows  a  characteristic  band  in  the  red  part  of  the 
spectrum  about  650  /a/x  wave-length.  Human  urine  containing  bile 
pigments  and  bilirubin  also  give  this  reaction.  E.  W.  W. 

Degradation  of  Caffeine  in  the  Organism  of  the  Dog.  By 
Martin  Kruger  (Ber.,  1899,  32,  2818 — 2824). — On  administering 
50*5  grams  of  caffeine  during  a  period  of  20  days  to  a  dog  which  was 
fed  exclusively  on  flesh,  there  was  found  in  the  urine  excreted  during 
this  period  7*4  grams  of  4  : 6-dimethylxanthine  (theophylline),  6*6 
grams  of  unchanged  caffeine,  4*61  grams  of  4-methy] xanthine,  1*9 
grams  of  1  : 4-dimethylxanthine  (theobromine),  and  about  the  same 
quantity  of  1  : 6-dimethylxanthine  (paraxanthine) — per  100  grams  of 
caffeine  orginally  administered.  For  the  method  of  separation  adopted, 
the  original  paper  should  be  consulted.  The  results  obtained  show 
that  all  three  methyl  groups  of  caffeine  are  attacked  simultaneously, 
and  that  the  group  in  position  1  offers  least  resistance  to  elimination  ; 
so  that  theophylline  is  the  principal  initial  degradation  product  of 
caffeine,  just  as  4-methy  lxanthine  is  the  principal  product  in  the  case 
of  theobromine  (Kruger  and  Schmidt,  following  abstract).  The  small 
quantity  of  theobromine  obtained,  taken  in  conjunction  with  Kruger 
and  Schmidt’s  results,  explains  why  heteroxanthine  (1-methy lxanthine) 
is  not  formed  by  the  degradation  of  caffeine,  and  suggests  that  the 
4-methylxanthine  isolated  owes  its  origin  to  theophylline  rather  than 
to  theobromine.  It  is  pointed  out  that  theophylline  and  theobromine 
have  hitherto  never  been  isolated  in  the  animal  organism,  but  only 
from  plant  extracts.  W.  A.  D. 
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Decomposition  of  Theobromine,  Paraxanthine,  and  4  Methyl - 
xanthine  in  the  Animal  Organism.  By  Martin  Kruger  and 
Paul  Schmidt  ( Ber .,  1899,  32,  2677 — 2682.  Compare  Albanese, 
Abstr.,  1899,  ii,  777).—  Bondzynski  and  Gottlieb’s  experiments  (Abstr., 
1895,  i,  434)  have  been  repeated.  Theobromine,  when  introduced 
into  the  bodies  of  dogs  or  rabbits,  is  excreted  in  the  urine  partly  in 
an  unaltered  condition,  but  mainly  as  1*  and  4-methylxanthine.  Para¬ 
xanthine  is  converted  in  the  body  of  rabbits  into  6-methylxanthine, 
identical  with  that  found  in  human  urine.  Neither  1-methylxanthine 
nor  xanthine  could  be  isolated. 

Although  theobromine  is  converted  into  1-methylxanthine  in  the 
animal  system,  attempts  to  obtain  xanthine  from  4-methylxanthine 
were  abortive. 

The  separation  of  the  purine  derivatives  from  urea  was  accomplished 
by  precipitating  them  with  sodium  hydrogen  sulphite  and  copper 
sulphate ;  the  purine  derivatives  obtained  from  the  copper  precipitate 
were  treated  with  manganese  peroxide  in  dilute  acetic  acid  solution 
in  order  to  destroy  uric  acid  (compare  Abstr.,  1898,  i,  699). 

J.  J.  S. 

Intestinal  Absorption  and  Saline  Cathartics.  By  George  B. 
Wallace  and  Arthur  B.  Cushny  (. PJiiiger's  Archiv ,  1899,  77, 
202 — 209.  Compare  Abstr.,  1898,  ii,  442). — Hober  (ibid.,  74,  346) 
describes  the  absorption  of  saline  solutions  in  the  small  intestine  as 
depending  on  purely  physical  factors.  This  theory  is  opposed  to  the 
results  previously  published  by  the  authors ;  the  present  paper  re¬ 
states  their  views,  and  adds  some  further  confirmatory  experiments. 

W.  D.  H. 

Passage  into  the  Urine  of  Chloroform  administered  by 
Inhalation.  By  Dioscoride  Yitali  ( L’Orosi ,  1899,  22,  145 — 148). — 
From  the  results  of  tests  made  on  the  urine  of  four  patients  before 
and  after  the  administration  of  chloroform,  the  conclusion  is  drawn 
that  chloroform  does  not  pass  into  the  urine.  The  presence  in  the 
urine  of  organic  chlorine  compounds  produced  from  the  chloroform 
could  not  be  detected.  T.  H.  P. 

Excretion  in  Blood-free  and  in  Fasting  Frogs.  By  Waclaw 
von  Moraczewski  ( Pfliiger’s  Archiv,  1899,77,  290 — 310). — The  excreta 
from  a  number  of  normal  fasting  frogs  kept  in  a  clean  vessel  were 
collected,  and  in  them  the  nitrogen,  phosphorus,  chlorine,  ammonia, 
potassium,  sodium,  calcium,  and  magnesium  were  estimated.  The 
results  are  given  in  full  and  compared  with  what  occurs  in  frogs 
whose  blood  had  been  replaced  by  an  iso-osmotic  solution  of  sodium 
chloride ;  in  these  animals,  which  often  live  a  considerable  time,  the 
metabolic  changes  are  slow  as  evidenced  by  the  reduction  in  the 
various  substances  excreted  and  mentioned  above.  When  sodium 
nitrate  is  used  instead,  the  amount  of  nitrogen  is  high  from  the  ex* 
cretion  of  nitrates,  but  the  amount  of  potassium  and  sodium  is  high 
also.  Sodium  acetate  is  more  fatal.  Sodium  sulphate  raises  the 
excretion  of  nitrogen,  but  the  other  substances  are  diminished,  as  when 
sodium  chloride  is  used. 
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If  a  urea  solution  is  substituted  for  the  blood,  there  is  an  increase 
in  the  excretion  of  nitrogen,  and  of  some  of  the  other  substances  also. 
If  sugar  solution  is  used,  the  frogs  stand  it  exceedingly  well ;  all  ex¬ 
cretion  diminishes  except  that  of  calcium ;  this  probably  depends  on 
the  ready  solubility  of  calcium  phosphate  in  solutions  of  sugar. 

Frogs  can  stand  considerable  dilution  of  their  blood  without 
interference  with  nitrogenous  metabolism.  W.  D.  H. 

Pat  of  Normal  and  of  Degenerated  Heart  Muscle.  By  W. 
Lindemann  ( Zeit .  Biol .,  1899,  38,  405 — -418). — The  question  always 
arises  in  connection  with  fatty  degeneration,  whether  the  fat  is  pro¬ 
duced  from  proteid  in  the  cells,  or  whether  it  has  been  merely  trans¬ 
ported  from  other  parts  and  stored  there.  The  comparison  of  the 
heart-fat  in  cases  of  fatty  degeneration,  mostly  from  cases  of  anaemia, 
with  that  in  normal  hearts,  and  with  that  in  other  parts  of  the  body, 
appears  to  support  the  former  view.  The  following  table  summarises 
the  results  obtained  :  column  1  gives  the  acid  number,  column  2  the 
saponification  number ;  column  3  the  iodine  number,  and  column  4 
the  Beichert-Meissl  number. 


1.  2.  3.  4. 

Degeneration  fat  .  18 '35  257 '4  108 '5  23  9 

Normal  heart  fat  .  7'3  202*3  61*1  2*0 


Kidney  and  subcutaneous  fat ...  3*76  20T8  70*8  0*9 

The  degeneration  fat,  in  its  high  saponification  number  and  large 
percentage  of  volatile  fatty  acids,  resembles  butter  fat  and  the  fat  in 
the  so-called  tears  of  marine  mammalia.  W.  D.  H. 

[Physiological  Action  of]  Acetonedicarboxylic  Acid  and  Citric 
Acid.  By  Luigi  Sabbatani  ( Chem .  Centr.,  1899,  ii,  22 — 23;  from 
Atti  Real.  Accad .  Torino,  34). — Experiments  on  dogs  and  rabbits  show 
that  the  stupefying  effect  of  acetone  is  not  shared  by  citric,  acetone¬ 
dicarboxylic,  or  acetoacetic  acids,  which  are  only  injurious  in  large 
doses.  When  acetonedicarboxylic  acid  is  administered  to  healthy 
animals,  it  is  partly  decomposed  in  the  stomach  with  liberation  of 
carbon  dioxide,  but  only  very  small  quantities  of  acetone  or  of  un¬ 
changed  acid  are  found  in  the  urine.  Citric  acid,  under  similar  con¬ 
ditions,  does  not  yield  ketonic  acids,  or  at  most  traces  which  escape 
detection  in  the  urine. 

Acetone  may  be  separated  from  acetoacetic  acid,  ethyl  acetoacetate 
and  acetonedicarboxylic  acid  by  the  following  method.  Insoluble 
bromine  compounds,  such  as  ethyl  aa-dibromoacetate,  pentabromo- 
acetone,  &c.,  are  precipitated  from  the  urine  acidified  with  sulphuric  acid 
by  adding  a  slight  excess  of  bromine  water  and  allowing  the  mixture  to 
remain  12  hours.  The  acetone  itself  is  not  attacked,  and  is  distilled 
from  the  filtrate  after  removing  the  excess  of  bromine  by  means  of 
powdered  iron.  Its  amount  is  then  determined  by  means  of  Lieben’s 
method  of  conversion  into  iodoform.  The  amount  of  acetone,  together 
with  that  derived  from  the  ketonic  acids,  is  similarly  estimated  in  the 
liquid  obtained  by  directly  distilling  a  second  portion  of  the  acidified 
urine.  Acetoacetic  acid  cannot  be  separated  from  ethyl  acetoacetate, 
or  acetonedicarboxylic  acid  by  this  method.  E.  W.  W. 
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[Effect  of  Mineral  and  Nitrogenous  Nutritive  Matters  on 
the  Fermenting  Capacity  of  Yeasts.]  By  R.  Kusserow  (Bied. 
Centr.,  1899,  28,  630 — 632;  from  Brennerei-Zeit.,  1897,  14,  Nos. 
318 — 320;  and  Centr.  Bakt.  Parasite  1898,  4,  ii,  154). — Addition 
of  superphosphate,  potassium  phosphate,  and  magnesium  sulphate  in¬ 
creases  the  productive  power  of  yeast  in  bad  mash-material.  Yeast 
distilleries  should  employ  lower  mash  temperatures,  to  avoid  separation 
of  proteids  with  phosphates  ;  in  thick  mash  distilleries,  the  temperatures 
should  be  higher  in  order  to  separate  froth-producing  proteids,  and  to 
convert  peptones  and  albumoses,  as  far  as  possible,  into  amides. 

N.  H.  J.  M. 

Yeast.  By  Carl  Bottinger  ( Chem .  Zeit 1899, 23,  313  and  645). — 
Solutions  of  grape  sugar  (5 — 6  per  cent.)  to  which  yeast  was  added 
were  treated  with  lime  (0*25  to  2  per  cent.),  with  copper  sulphate 
(0*17 — 1  per  cent.),  and  with  both  substances  together.  In  every  case, 
there  was  a  partial  or  complete  destruction  of  the  sugar  in  a  few  days, 
either  with  or  without  evolution  of  gas.  With  gly collie  acid  (0*33  per 
cent.)  all  the  sugar  fermented  with  abundant  liberation  of  carbon 
dioxide.  With  glyoxylic  acid,  the  production  of  carbon  dioxide  was 
only  slight  and  soon  ceased  ;  further  addition  of  yeast  induced  renewed 
liberation  of  gas,  and  in  30  days  nearly  half  of  the  sugar  was  re¬ 
covered  ;  oxalic  acid  was  found  to  be  present.  Pyruvic  acid  acts 
similarly  to,  but  less  energetically  than,  glyoxylic  acid,  and  gives  rise 
to  an  intense  odour  of  Lotus.  Further  experiments  were  made  with 
paraldehyde,  acetone,  acetic  acid,  benzaldehyde,  tartaric,  citric,  and 
oxalic  acids. 

As  regards  the  effect  of  sugar  on  the  fermentation  of  grape  juice,  it 
was  found  that  addition  of  10  per  cent,  of  grape  sugar  delayed  the 
production  of  mould.  In  both  cases,  evolution  of  gas  was  very  limited, 
and  on  distilling  on  the  20th  day,  there  was  only  enough  alcohol 
produced,  both  with  and  without  sugar,  to  allow  of  detection  by  the 
iodoform  test.  The  effect  of  sugar  was  rather  physical  than  chemical. 

N.  H.  J.  M. 

A  Sugar  Bacterium.  By  H.  Marshall  Ward  and  Joseph  Rey¬ 
nolds  Green  (. Proc.Roy .  Soc.,  1899,  65,65 — 84). — The  bacterium  occurs 
along  with  at  least  one  yeast  in  a  mixture  of  organisms  said  to  have 
come  from  Madagascar,  where  it  occurs  as  an  “  excrescence  on  the 
sugar  cane.”  The  clumps  induce  vigorous  fermentation  in  sugar 
solutions  (15 — 20  per  cent.),  liberating  relatively  enormous  amounts  of 
carbon  dioxide  and  some  acid ;  oxygen  is  not  necessary  in  any 
quantity. 

The  bacterium  will  practically  only  grow  in  presence  of  sugar,  and 
only  certain  sugars  are  suitable  :  sucrose  (after  undergoing  inversion) 
is  far  the  best,  leevulose  is  utilised  to  a  slight  extent,  and  dextrose  is 
not  a  favourable  medium.  Dextrin,  maltodextrin,  maltose,  lactose, 
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and  soluble  starch  are  all  unsuitable  or  useless.  Negative  results  were 
also  obtained  with  glycerol  and  yeast  extract,  starch  treated  with 
diastase,  potato,  carrot,  and  milk. 

In  order  to  throw  some  light  on  the  rdle  of  the  bacterium  and  the 
yeasts  respectively  in  the  fermentation  produced  by  the  mixed  organisms, 
a  number  of  experiments  were  made  in  which  different  solutions 
(such  as  sucrose,  a  mixture  of  sucrose  and  lsevulose,  dextrose,  &c.)  were 
sown  with  pure  cultures  of  (1)  the  yeast,  (2)  the  bacterium,  (3)  the 
yeast  and  bacterium  separately,  and  (4)  the  yeast  and  bacterium  as 
ordinarily  associated.  It  was  found  that  production  of  alcohol  was 
due  to  the  yeast  alone,  the  bacterium  being  without  influence.  The 
acid  (acetic  and  succinic)  was  produced  mainly  by  the  bacterium  ;  of 
the  two  acids  relatively  more  acetic  acid  was  produced  by  the  bacterium 
than  succinic  acid.  In  sucrose,  and  in  dark  brown  sugar  containing 
lsevulose,  the  conjoint  organism  produced  less  acids  than  the 
bacterium  alone,  whilst  in  dextrose  the  contrary  was  the  case. 

The  presence  of  the  bacterium  is  of  no  advantage,  but  rather 
disadvantageous  to  the  yeast,  whilst  the  yeast  is  of  use  to  the  bacterium 
in  excreting  nitrogenous  food.  The  bacterium  does  not  affect  alcohol 
like  ordinary  acetifying  organisms,  and  seems  to  act  directly  on  the 
sugar  with  production  of  acid,  the  immediate  antecedent  of  which  is 
probably  lsevulose. 

In  sucrose,  the  bacterium  produces  a  viscous  material  containing 
two  carbohydrates  in  many  respects  similar  to,  but  not  quite  identical 
with,  Scheibler’s  dextran.  N.  H.  J.  M. 

Permanent  Forms  of  Nitric  and  Nitrous  Organisms.  By 
Alfred Beddies  ( Chem .  -£^.,1899,23,  645 — 647). — Sterilised  solutions 
containing  the  nutritive  substances  present  in  manure  heaps,  the  percen¬ 
tage  of  nitrogen  being  raised  to  3  per  cent,  by  the  addition  of  ammonium 
sulphate,  in  which  the  alkalinity  was  made  suitable  by  the  addition  of 
sodium  carbonate  or  of  phosphoric  acid,  were  inoculated  with  soil. 
After  being  kept  for  several  weeks  in  diffused  light  at  20 — 25°,  the 
cultures  in  which  nitrification  was  complete  were  employed  for  inocu¬ 
lating  a  fresh  nutritive  substance  containing  1  per  cent,  of  a  strong 
solution  of  humus  and  0*25  per  cent,  of  sodium  silicate. 

Cultivations  of  nitrifying  organisms  prepared  in  this  manner  proved 
to  be  much  less  sensitive  than  those  obtained  by  Winogradsky  in 
absence  of  organic  matter.  Four  stable  varieties  of  nitric  and  three 
varieties  of  nitrous  bacteria  were  isolated.  The  strongest  form  of  the 
nitric  bacterium  resisted  the  action  of  steam  at  100°  for  2  minutes  ; 
and  one  form  of  nitrous  bacterium  lived  for  1  minute  in  steam  at  100°. 
Nitric  and  nitrous  bacteria  can  be  cultivated  together  and  do  not 
interfere  with  each  other,  and  an  inoculating  material  was  prepared 
by  drying  previously  sterilised  calcareous  soil  to  which  both  forms  had 
been  added. 

Pot  experiments  are  described  in  which  grasses  and  cereals  were 
grown  in  sterilised  sand  to  which  sterilised  humus,  ammonium 
sulphate,  and  minerals  were  added,  with  and  without  the  addition  of 
the  inoculating  material.  With  inoculation,  the  growth  was  stronger  and 
more  luxuriant. 
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Evidence  was  obtained  that,  in  presence  of  an  abundance  of  nitrifying 
organisms,  denitrification  is  hindered  and  there  is  no  loss  of  free 
nitrogen.  When,  however,  denitrifying  organisms  predominate,  the 
nitrifying  bacteria  are  injured,  especially  if  aeration  is  limited. 

K  H.  J.  M. 

Germination  of  the  Carob  Bean  (Ceratonia  Siliqua) :  Pro¬ 
duction  of  Mannose  by  a  Soluble  Ferment.  By  Emile  Bourquelot 
and  Henri  H^rissey  ( Compt .  rend.,  1899,  129,  614 — 616). — In  the 
germination  of  the  carob  bean,  a  soluble  ferment  is  produced  which 
acts  on  the  albumin  in  the  seed  and  produces  from  it  mannose  and 
galactose.  Since  saliva  does  not  act  on  this  albumin,  it  follows  that 
the  ferment  in  question  is  distinct  from  diastase.  This  is  the  first 
instance  of  the  production  of  mannose  by  a  soluble  ferment  (compare 
Abstr.,  1899,  i,  839,  968).  C.  H.  B. 

Action  of  Anaesthetic  Vapours  on  the  Vitality  of  Dry  and 
Moist  Seeds.  By  Henri  Coupin  (Compt.  rend.,  1899,  129, 
561 — 562). — The  germinating  power  of  the  seeds  of  wheat  and  clover 
is  not  in  the  least  affected  by  exposure,  in  the  dry  state,  to  the  satu¬ 
rated  vapour  of  ether  or  chloroform  for  680  hours.  These  liquids 
may  therefore  be  safely  used  for  the  destruction  of  insects  in  grain, 
and  are  to  be  preferred  to  carbon  disulphide,  which  has  an  injurious  action 
on  some  seeds,  such  as  wheat.  Experiments  with  white  lupin,  purple 
clover,  hairy  spring  vetch,  buckwheat,  wheat,  barley,  maize,  and  hemp 
show  that  moist  seeds  are  much  more  susceptible  to  the  action  of 
anaesthetics.  In  an  atmosphere  containing  1  c.c.  of  ether  per  10  litres, 
germination  takes  place  as  usual;  with  a  larger  quantity  of  ether,  growth 
is  more  or  less  retarded,  purple  clover  being  the  most  resistant  of  the 
seeds  examined,  and  with  3*7  c.c.  of  ether  per  10  litres  all  the  seeds 
are  killed,  and  will  not  germinate  even  when  removed  from  the  action 
of  the  ether  and  washed  well  with  water.  N.  L. 

Absorption  of  Water  and  Dissolved  Substances  by  the 
Steins  of  Plants.  By  Emile  Br^al  (Ann.  Agron .,  1899,  25, 
449 — 458). — The  absorption  of  different  substances  by  plants  was 
effected  by  inserting  in  the  stems  glass  tubes  drawn  out  to  a  suitable 
size,  containing  the  solutions. 

Whilst  nitrates  can  accumulate  in  plants,  it  was  found  that  ammonium 
salts,  although  absorbed,  are  soon  converted  into  other  substances. 
Nitrates  accumulated  abundantly  in  the  stems,  but  could  not  be 
detected  in  the  roots.  Potassium  humate  was  absorbed  by  lupins,  and 
was  afterwards  visible  when  the  stems  were  cut  open.  In  the  case  of 
maize,  it  was  observed  that  absorption  of  potassium  humate  resulted 
in  the  destruction  of  the  nitrates  present.  Potassium  humate,  in  con¬ 
junction  with  ammonium  phosphate,  diminished  the  amount  of  nitrate 
in  amaranth  without  causing  its  entire  disappearance  ;  in  the  case  of 
lupins,  all  the  pre-existing  nitrate  disappeared.  N.  H.  J.  M. 

Food- stuffs  of  the  Leaves  of  the  Plane-tree  and  their 
Migration  during  the  Growth  and  Decay  of  the  Leaves.  By 
G.  M.  Tucker  and  Bernhard  Tollens  (Ber.f  1899,  32,  2575 — 2583). — 
The  leaves  examined  were  picked  at  intervals  during  the  summer  ;  500 
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being  taken  on  each  occasion ;  to  obtain  comparable  results,  only  the 
two  oldest  leaves  on  any  one  twig  were  selected.  After  weighing 
and  measuring  the  surface  of  an  average  sample,  the  leaves  were 
dried,  burnt,  and  the  ash  analysed,  the  constituents  determined 
being  Si02,  Fe203  +  Al203,  CaO,  MgO,  P205,  S03,  K20,  Na20,  Cl, 
and  N. 

The  results  show  that  the  weight  and  also  the  amount  of  ash  of  the 
leaves  increased  until  the  leaves  died,  and  then  slightly  decreased. 
The  amounts  of  silica  and  lime  show  a  similar  behaviour,  but  the 
chlorine  and  sulphuric  acid  show  a  continuous  increase,  leaves  plucked 
in  November  containing  three  times  as  much  sulphuric  acid  as  those 
plucked  in  June.  Those  constituents  regarded  as  the  more  important 
food-stuffs  show  a  quite  different  behaviour  ;  the  phosphoric  acid  and 
the  potash  increase  very  slightly  until  the  leaves  die,  after  which  they 
diminish  to  less  than  half  their  original  amounts.  The  amount  of 
nitrogen  steadily  falls,  having  at  the  end  a  value  less  than  one-fourth 
of  the  initial  value. 

Young  leaves  gathered  in  November  show  the  presence  of  large 
quantities  of  potash,  phosphoric  acid,  and  nitrogen,  the  amounts  of 
which  are  sufficient  to  account  for  the  loss  in  these  constituents 
suffered  by  the  older  leaves  after  death ;  any  backward  motion  of 
these  food-stuffs  from  the  leaves  to  the  stem  or  wood  of  the  twigs  the 
authors  regard  as  of  small  amount. 

Comparative  experiments  with  leaves  protected  from  rain  and  others 
non-protected  show  that  rain  has  little,  if  any,  washing-out  action  on 
the  food  stuffs  of  the  leaves.  T.  H.  P. 

The  Replacement  of  Potassium  Salts  by  Rubidium  Salts  in 
Lower  Fungi.  By  Oscar  Loew  (Bied  Centr.>  1899,  28,  646—647  ; 
from  Bot.  Centr 1898,  74,  202 — 205). — Whilst  the  author  has  shown 
that  rubidium  can  take  the  place  of  potassium  in  putrefaction  bacteria, 
yeast,  and  Penicillium ,  the  results  of  Gunther’s  experiments  indicate 
that  such  substitution  can  take  place  to  some  extent  in  Botrytis 
cinerea,  but  not  in  Rhizopus  nigricans .  The  experiments  now  described 
confirm  Gunther's  observation  that  differences  exist  in  the  case  of 
various  fungi  as  regards  the  power  of  utilising  rubidium. 

Bacillus  coli  develops  equally  well  in  the  presence  of  rubidium  and 
of  potassium  ;  B.  pyocyaneus  grows  twice  as  quickly  in  the  presence  of 
potassium  as  with  rubidium.  Cladothrix  failed  to  develop  in  the  presence 
of  rubidium,  whilst  a  moderate  growth  was  obtained  with  potassium 
(the  organic  food  was  1  per  cent,  dextrose  and  0*5  per  cent,  sodium 
acetate).  N.  H.  J.  M. 

Yellow  Colouring  Matters  accompanying  Chlorophyll  and 
their  Spectroscopic  Relations.  By  C.  A.  Schunck  (Proc.  Roy. 
Soc.y  1899,  65,  177 — 186.  Compare  Abstr.,  1899,  ii,  540). — Alcoholic 
extracts  of  healthy  green  leaves  contain  two  yellow  colouring  matters  : 
(1)  chrysophyll  which  separates  in  lustrous,  red  crystals,  usually  in 
minute  quantities,  and  (2)  an  amorphous  substance  to  which  the 
author  would  restrict  the  name  xanthophyll.  This  is  obtained  by 
spontaneous  evaporation  of  the  solution,  after  removing  the  chloro¬ 
phyll  by  means  of  animal  charcoal,  and  is  impregnated  with  much 
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fatty  matter.  Another  yellow  colouring  matter  sometimes  occurs 
witti  the  xanthophyll ;  this  gives  no  absorption  bands,  but  only  an 
obscuration  in  the  violet  and  ultra-violet  portion  of  the  spectrum. 
Other  yellow  colouring  matters  may  exist,  but  xanthophyll  seems  to 
predominate,  and  is  also  the  principal  yellow  colouring  matter  of 
autumn  leaves. 

The  absorption  spectrum  of  chrysophyll  consists  of  three  bands, 
that  of  xanthophyll  of  four  bands,  in  the  violet  and  ultra-violet 
portions.  The  author  concludes  that  the  spectrum  of  crude  chloro¬ 
phyll  (four  bands  in  the  less  refrangible  region  and  three  in  the 
violet)  are  due  to  chlorophyll  alone,  and  not,  as  usually  supposed,  in 
part  to  the  accompanying  yellow  colouring  matters.  Phyllocyanin 
and  phylloxanthin  have  bands  in  positions  identical  with  the  three 
chlorophyll  bands  in  the  violet  part  of  the  spectrum.  N.  H.  J.  M. 

Wheat.  By  George  B.  Frankforter  and  E.  P.  Harding  (J.  Amer, 
Chem.  Soc .,  1899,  21,  758 — 769). — The  germ  of  wheat  was  found  to 
contain  on  the  average  11*6  per  cent,  of  oil.  The  sp,  gr.  of  the  oil  is 
0*9292  at  15°  and  0*9374  at  0°.  At  0°,  the  oil  is  a  cloudy  semi-solid, 
at  15°  it  is  milky,  and  at  100°  it  becomes  reddish-brown.  When 
dried  at  the  ordinary  temperature,  it  increases  slightly  in  weight 
during  the  first  45  days,  and  loses  rather  more  during  the  next  30  days. 
The  index  of  refraction  of  the  oil  when  purified  is  1*48325,  1*47936, 
and  1*47447  at  20°,  30°,  and  40°  respectively.  As  regards  solubility, 

1  gram  of  the  oil  dissolves  in  1  c.c.  of  ether,  1  c.c.  of  chloroform, 
30  c.c.  of  absolute  alcohol,  or  250  c.c.  of  90  per  cent,  alcohol.  The 
saponification  value,  according  to  Kottstorfer’s  method,  is  188*83  mg. 
of  KOH  to  1  gram  of  oil.  Iodine  number  (Hiibl)  115*64.  Acid 
value,  40*7.  Five  determinations  of  glycerol  gave  an  average  per¬ 
centage  of  7*35.  The  oil  contains  2*0  per  cent,  of  lecithin  and  2*47 
(mean  of  5  analyses)  of  paracholesterol.  The  elaidin  method  gave 
1*8  and  2*2  per  cent,  of  paracholesterol.  H.  J.  M. 

Constituents  of  Chicory.  By  Jules  Wolff  ( Chem .  Centr.,  1899, 
ii,  211 — 212  ;  from  Ann.  chim.  anal,  appl .,  4,  157 — 162,  187 — 193). 
— The  root  of  Cichorium  Intybus  contains  inulin,  6CGH10O5  -1-  H20,  but 
no  starch.  The  inulin  obtained  from  the  aqueous  extract  of  the  root 
by  precipitating  with  90  per  cent,  alcohol  has  a  specific  rotatory 
power  [a]D  —36*57°  (Lescceur  and  Morelle)  and  does  not  reduce 
Fehling’s  solution.  It  is  completely  inverted  by  boiling  for  20  minutes 
with  5  c.c.  of  hydrochloric  acid,  and  the  lsevulose  formed  may  be 
estimated  by  reduction  or  polarimetrically.  An  optically  inactive 
sugar,  Icevulin  or  synanthrose ,  which  does  not  reduce  Fehling’s  solution, 
is  also  present,  and  is  decomposed  by  hydrochloric  acid  into  dextrose 
and  laevulose.  Chicory  only  contains  a  very  small  quantity  of  a  sugar 
which  reduces  Fehling’s  solution  directly,  and  this  is  probably  lsevu- 
lose  derived  from  the  inulin.  The  sugars  are  practically  unchanged 
by  drying  the  root,  but  by  roasting,  the  quantity  of  reducing  sugars 
which  consist  mainly  of  laevulose  with  some  dextrose  is  increased,  a 
large  portion  of  the  inulin  is  changed,  and  caramel  and  dextrin  are 
formed. 

The  inulin  contained  in  chicory  may  possibly  be  of  use  as  a  food  in 
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cases  of  diabetes.  The  fresh  root  contains  about  13 — 15  per  cent,  and 
commercial  chicory  from  about  11 — 16  per  cent,  of  inulin.  Analyses 
of  the  fresh  root,  the  dried  material,  and  samples  of  commercial 
chicory  are  quoted.  E.  W.  W. 

Constituents  of  Flores  Kosso.  By  Iwan  L.  Kondakoff  (Arch. 
Pharm.y  1899,  237,  481 — 493). — An  historical  account  of  previous 
investigations,  serving  as  an  introduction  to  the  following  abstract 
(compare  especially,  Fluckiger  and  Buri,  Abstr.,  1875,  468;  Levin, 
Diss.,  St.  Petersburg,  1892:  Leichsenring,  Abstr.,  1894,  i,  424; 
Daccomo  and  Malagnini,  Abstr.,  1899,  i,  158).  C.  F.  B. 

Kossin  or  Taeniin  of  Pavesi  and  V6e.  By  Iwan  L.  Kondakoff 
and  N.  Schatz  (Arch.  Pharm.y  1899,  237,  493 — 507). — Flores  Kosso y 
the  female  flowers  of  Hagenia  abyssinica ,  are  used  as  a  vermifuge  ;  the 
sample  examined  contained  moisture  10*5  and  ash  10*3  per  cent. 
The  flowers  were  ^treated  with  lime,  90  per  cent,  alcohol,  and  water, 
after  the  method  of  Pavesi  (Journ.  Pharm.  d'Amers,  1858,  472)  and 
Vee  ( Neues  Rep.  Pharm.y  8,  325) ;  the  alcohol  was  distilled  off  from 
the  extract,  and  the  residue  decomposed  with  acetic  acid,  when  kossin 
separated.  When  a  solution  of  kossin  in  cold  acetic  acid  or  in 
alcohol  is  allowed  to  remain,  crystals  of  kosin  separate.  If  a  solu¬ 
tion  of  kosin  in  caustic  alkalis  is  acidified  with  phosphoric  acid,  or  a 
solution  in  baryta  water  decomposed  with  carbon  dioxide,  an 
amorphous  variety  of  kosin,  melting  at  142°,  separates ;  probably 
kossin  contains  a  good  deal  of  this. 

The  ethereal  extract  of  another  sample  of  the  flowers  contained  (a) 
an  amorphous  substance  mixed  with  (b)  another  substance,  which  was 
insoluble  in  cold  alcohol,  and  formed  crystals  melting  at  63°,  ( c )  an 
amorphous  substance,  characterised  by  acid  and  reducing  properties, 
and  melting  at  155 — 157°;  ( d )  a  wax  like  substance,  melting  at  55°; 
(e)  a  resinous  substance,  and  ( f )  kosotoxin.  The  latter  amounted  to 
6  per  cent,  of  the  dry  extract  (which  itself  formed  4*7  per  cent,  of  the 
drug).  As  regards  kosotoxin,  Leichsenring’s  results  were  not  entirely 
confirmed  ;  the  melting  point  is  76°;  the  molecular  formula,  as  deter¬ 
mined  by  analysis  and  cryoscopically,  is  C25H3209,  and  the  acid  formed, 
in  addition  to  kosin,  when  kosotoxin  is  boiled  with  5  per  cent, 
aqueous  barium  hydroxide,  is  not  wholly  a  butyric  acid,  but  contains 
another  acid  (valeric  X)  admixed. 

The  residue  left  after  extraction  of  the  flowers  with  ether  yielded 
to  alcohol  an  amorphous  tannin,  the  amorphous  substance  (a),  koso¬ 
toxin,  and  other  substances  which  were  not  separated.  C.  F.  B. 

Detection  of  Sulphur  Dioxide  in  the  Atmosphere  of  the 
Tharandt  Forest.  By  Hans  Wislicenus  (Bied.  Gentr .,  1899,  29, 
643 — 644;  from  Tharandt  forst.  Jahrb.y  1898,  173 — 184). — Experi¬ 
ments  made  by  the  Ost  process  from  May  to  October  in  different  parts 
of  the  forest,  at  a  distance  of  10  kilometres  from  any  source  of  smoke, 
showed  the  presence  of  sulphur  dioxide  inside  the  forest,  although  in 
less  quantity  than  at  the  edges.  The  results  of  previous  experiments 
indicate,  however,  that  in  consequence  of  the  limited  amount  of  light 
in  the  forest  the  sulphurous  acid  is  comparatively  harmless. 

N.  H.  J.  M. 
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Maize  as  Food  in  Servia.  By  Alexander  Zega  and  R. 
Majstorovic  ( Ghem .  Zeit.,  1899,  23,  544 — 545). — Maize  is  the  most 
important  food  in  Servia,  and  in  some  districts  nothing  else  is  used. 
Besides  boiled  and  roasted  maize,  different  kinds  of  bread  (including 
“  famine  bread,’ 7  an  inferior  kind  in  which  carrots,  nettles,  &c.,  are 
employed  as  well  as  maize),  cakes,  and  other  kinds  of  food,  and  a 
beverage,  prepared  from  maize  meal  and  wheat  bran,  are  described. 
Maize  meal  (1)  yellow,  and  (2)  white,  has  the  following  composition  : 


Water. 

Nitrog. 

subst. 

Eat. 

Carbo¬ 

hydrates. 

Sugar. 

Crude 

fibre. 

Ash. 

p205. 

1. 

12*69 

10*11 

4*23 

67*44 

2*70 

1*43 

1*40 

074 

2. 

13*36 

9*56 

4*84 

66*36 

2*68 

1*72 

1*48 

068 

The  composition  of  the  various  foods  is  given.  N.  H.  J.  M. 

Determination  of  the  Action  of  some  new  Foods  on  the 
Secretion  of  Milk,  with  Special  Reference  to  the  Amount  of 
Fat  in  the  Rations  formed  with  these  Foods.  By  Eberhard 
Hamm  and  W.  Mintrop  (. Bied%  Centr .,  1899,  28,  614 — 616  ;  from 
Milchzeit .,  1898,  No.  33). — The  following  conclusions  are  drawn  from 
the  results  of  the  feeding  experiments.  A  high  percentage  of  fat  in 
food  does  not  result  in  higher  percentage  of  fat  in  milk,  but  the  different 
concentrated  foods,  in  rations  differing  very  little  in  composition,  pro¬ 
duced  considerable  variations  in  the  percentage  of  fat  in  the  milk 

(2-327—3-437). 

As  regards  the  various  foods,  it  was  found  that  cocoa-molasses  (cocoa- 
husk  meal  mixed  with  molasses)  was  consumed  in  large  amounts  and, 
in  conjunction  with  oil-cake  rich  in  proteids,  increased  the  yield  of 
butter-fat  above  the  average.  Maize  bran  had  no  injurious  effect  on 
the  health  of  the  cows,  even  when  consumed  in  large  quantities.  Blood 
molasses  (blood,  molasses,  and  offal  of  cereals)  in  quantities  of  6 — 8 
kilos,  was  not  injurious,  was  in  every  respect  favourable  to  milk 
secretion,  and  is  a  very  valuable  food  for  cows.  N.  H.  J.  M. 

Value  of  various  Concentrated  Foods.  By  Waldemar  von 
Knieriem  ( Bied .  Centr. ,  1899,  28,  616 — 618;  from  Landw.  Jahrb ., 
1898,  Heft.  3  and  4). — -The  constituents  of  cocoa-nut  cake  show, 
according  to  results  obtained  with  rabbits,  the  following  percentage 
digestibility :  crude  protein,  95*7;  crude  fat,  99*1;  crude  fibre,  89*1; 
non-nitrogenous  substance,  95*2.  With  a  ram,  the  results  were  very 
similar  (except  in  the  case  of  crude  fibre)  to  those  obtained  by  Kuhn 
with  bullocks.  The  cake  is  one  of  the  best  concentrated  foods. 
Hemp  cake  causes  indigestion  with  rabbits  as  well  as  with  sheep 
and  horses  ;  it  can,  however,  be  given  to  cows  in  conjunction  with 
considerable  amounts  of  roots,  potatoes,  malt-germs,  or  brewers7 
grains,  and  is  of  importance  in  the  feeding  of  young  cattle.  Sun¬ 
flower  cake  gave  lower  results  with  rabbits  than  those  given  by 
Wolff,  which  were  obtained  with  sheep.  Rape  cake  in  small 
quantities  favours  the  digestion  of  non-nitrogenous  constituents  ;  in 
the  case  of  cows,  it  must  be  employed  with  care  to  avoid  indigestion, 
especially  when  the  cake  develops  mustard  oil.  Palm  cake  resembles 
cocoa-nut  cake  and  is  chiefly  useful  in  promoting  milk  production. 

N.  H.  J.  M. 
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In  Feeding*  with  Sesame  Cake,  do  Substances  which  give 
the  Baudouin  Reaction  appear  in  the  Butter  ?  By  H.  Weigmann 
( Bied .  Centr.,  1899,  28,  629 — 630;  from  Milchzeit.,  1898,  529). — 
Experiments  with  cows  in  which  sesame  cake  was  given  in  increasing 
quantity  (up  to  3  kilos,  per  day)  showed  that  the  butter  was  quite  free 
from  sesame  oil. 

In  examining  butter  for  sesame  oil,  it  is  important  to  employ  only 
0*1  c.c.  of  1  per  cent,  furfuraldehyde  solution;  with  1  per  cent, 
sesame  oil  or  10  per  cent  margarine,  the  coloration  appears  at  once, 
whilst  any  other  coloration  can  only  appear  in  the  course  of  about  half 
an  hour.  The  results  obtained  by  Scheibe  ( Milchzeit.y  1897,  745)  and 
Siegfeld  ( Bied .  Centr.,  1899,  28,  415),  which  are  opposed  to  those 
just  described,  are  attributed  to  the  employment  of  unsuitable 
amounts  of  furfuraldehyde,  and  to  the  correct  conditions  as  to  time 
and  temperature  not  having  been  observed.  N.  H.  J.  M. 

Alkali  Soil  in  Montana.  By  Frank  W.  Traphagen  and  W.  M. 
Cobleigh  ( J .  Amer .  Ghem.  Soc.,  1899,  21,  753 — 757). — The  bare 
patches  of  soil  incrusted  with  white,  red,  or  yellow  salt  which  occur 
in  Montana,  and  are  known  as  “  alkali  ”  soils,  are  of  two  kinds,  the 
“  white,”  consisting  mainly  of  sodium  sulphate,  and  the  “  black,"  of 
sodium  carbonate.  The  appearance  of  the  latter  is  due  to  the  solvent 
action  of  the  carbonate  on  humus  which,  on  evaporation,  is  left  as  a 
shiny  black  coating  on  the  surface.  As  little  as  0*1  per  cent,  of 
sodium  carbonate  at  the  surface  is  deleterious,  whilst  crops  will  thrive 
in  the  presence  of  as  much  as  0*6  per  cent,  of  “  white  alkali.”  Larger 
quantities  of  white  alkali  are  injurious  rather  by  interference  with 
the  process  of  osmosis  than  through  any  chemical  action. 

Analyses  of  different  soils  and  crusts  are  given,  showing  that  the 
amounts  of  soluble  salts  differ  widely  ;  there  is,  however,  a  very  con¬ 
stant  relation  of  the  amounts  of  different  salts  in  the  extracts.  In 
virgin  soils,  the  alkali  occurs  at  considerable  depths,  and  is  mostly 
concentrated  in  a  particular  zone.  Under  the  influence  of  irrigation, 
the  salts  rise  to  the  surface.  The  best  remedy  would  seem  to  be 
under-drainage,  but,  in  the  case  of  land  of  insufficient  value,  much 
can  be  done  by  careful  surface  flooding  and  suitable  cropping. 

N.  H.  J.  M. 

Distribution  and  Biological  Importance  of  Furfuroids  in  Soil. 

By  Julius  Stoklasa  {Bied.  Centr.,  1899,  28,  588 — 589;  from  Zeit . 
landw.  Versuchswesen  Oesterr.,  1898,  1,  251 — 266.  Compare  Abstr., 
1898,  ii,  132). — The  furfuroids  in  soil  are  produced  by  algae  and 
bacteria.  The  dry  substance  of  Pleurococcus  vulgaris ,  which  grows 
on  rocks,  contains  3*43,  that  of  Nostoc ,  5*06  per  cent,  of  pentosans. 
Cultures  of  Bacillus  mesentericus,  which  is  very  common  in  soils, 
contained  2*31  per  cent,  of  pentosans  in  the  dry  substance.  Par - 
melia ,  Lecanora ,  Uypnum  Schreberi  and  H.  dicranum ,  and  Sphagnum 
cymbifolium  contain  respectively  3*46,  3*43,  6*19,  10*78,  and 
15*44  per  cent,  of  pentosans.  Other  plants  of  importance  in  peat 
production  were  found  to  contain  the  following  amounts  of  pentosaus  : 
Pteris  aquilina ,  18*8  ;  Aspidium ,  19*1 ;  Equisetum  arvense,  33*5  and 
21*1  ;  Lycopodium,  24*6  ;  Garex  acuta,  19*6  in  above-ground  growth 
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and  26*5  in  roots  ;  Calluna  vulgaris ,  17*3  and  23*2  per  cent,  in  above¬ 
ground  growth  and  roots  respectively. 

Peat  was  found  to  contain  17*4  per  cent,  of  pentosans  in  the  first 
10  cm.,  10*38  per  cent,  at  a  depth  of  50  cm.,  5*34  per  cent,  at  100  cm., 
and  1*60  per  cent,  at  a  depth  of  2  metres.  The  surface  soil  of  forest 
land  yielded  3*27,  the  soil  at  a  depth  of  50  cm.  0*83  per  cent,  of 
furfuraldehyde.  N.  H.  J.  M. 

Observations  on  the  Growth  of  Maize  continuously  for  Nine 
Years.  By  Edward  H.  Jenkins  (Ann.  Rep.  Conn.  Agric.  Exper.  Stat. 
for  1896,  No.  20,  335 — 341). — The  four  plots  received:  (1)  cow  manure, 
(2)  hog  manure,  (3)  chemical  manures,  and  (4)  no  manure.  The 
average  relative  yield'of  dry  produce  from  1890 — 1896  was  as  follows  : 
plot  1,  100  ;  plot  2,  100*4  ;  plot  3,  81*8;  and  plot  4,  51*0.  Taking  the 
produce  of  each  plot  as  100  in  1890,  the  following  amounts  were 
obtained  in  1896.  (1),  116  ;  (2),  101  ;  (3),  79  ;  (4),  31. 

The  average  composition  (6  years)  of  the  kernels  and  stalks  was 
practically  the  same  in  the  case  of  plots  1  and  2.  In  plot  3  (1,500  lbs. 
of  chemical  manure),  the  kernels  contain  rather  less  ash  and  f  at,  and 
0*5  per  cent,  less  proteids  than  those  of  plots  1  and  2,  but  more 
nitrogen-free  extract.  The  stalks  show  similar  differences.  The 
kernels  of  the  unmanured  plot  contain  2  per  cent,  less  proteids, 
rather  less  ash  and  fat,  but  more  fibre  and  nitrogen-free  extract  than 
those  of  plots  1  and  2. 

The  calculated  gain  or  loss  of  manure  constituents  in  the  soil  after 
9  years  cropping  with  maize  was  as  follows  in  lbs.  per  acre : 

Plot  1.  Plot  2.  Plot  3.  Plot  4. 

r  k  ^  r  *  -  — *■  ^  _-A 

N  P205  k2o  n  p2o5  KoO  n  p2o5  k2o  n  p2o5  k2o 

+ 1283  +893  +  156  +2174  +3987  -  7  +611  +1111  +171  -338  +46  -  73 

N.  H.  J.  M. 

Manurial  Experiments  with  Barley.  By  Joseph  Hanamann 
(Bied.  Centr.y  1899,  28,  638 ;  from  Zeit.  landw.  Versuchswesen  Oesterr.. 
1898,  1,  277 — 285). — The  experiments  were  conducted  in  zinc  vessels 
containing  12*5  kilograms  of  sandy  soil,  loamy  sand,  loam,  and  clay 

soil  respectively  (five  pots  in  each  case).  One  pot  of  each  soil  was 

without  manure,  whilst  pots  2 — 4  received  sodium  nitrate  and 
potassium  chloride.  The  third  pots  had  in  addition  superphosphate, 
the  fourth  pots  basic  slag  (containing  the  same  amount  of  phosphate 
as  was  given  to  No.  3),  the  fifth  pots  basic  slag  in  double  quantity. 

The  results  indicate  that  spring  manuring  with  basic  slag  is  only 
advisable  in  the  case  of  sandy  soil,  loamy  sand,  and  peaty  soil,  but  not 
in  the  case  of  loamy  and  clay  soils,  and  the  amount  applied  should  be 
twice  as  great  as  that  of  superphosphate.  N.  H.  J.  M. 

Manurial  Experiments  with  Lucerne.  By  Max  Maercker 
( Bied.  Centr.y  1899,  28,  635;  from  Landw.  Jahrb.,  1898,  27,  155). — It 
is  thought  that  liberal  application  of  phosphates  will  not  only  increase 
the  yield  of  lucerne,  but  will  be  of  use  in  preventing  the  injurious 
effects  of  lucerne  on  a  succeeding  cereal  crop  (liability  to  be  laid, 
fungus  attack,  <fcc.).  N.  H.  J.  M. 
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Experiments  on  the  Availability  of  Fertiliser-Nitrogen.  By 
Samuel  W.  Johnson,  Edward  H.  Jenkins,  and  W.  E.  Britton  {Ann, 
Rep.  Conn,  Agric.  Exper.  Stat .  for  1896,  No.  20,  178 — 204.  Compare 
ibid.,  No.  19,  and  Abstr.,  1896,  ii,  620). — The  nitrogen  availability  of 
the  different  manures  for  maize  grown  in  coal-ashes  and  peat,  compared 
with  that  of  sodium  nitrate  as  100,  was  found  to  be  as  follows  (average 
of  three  years,  1894 — 6) :  collier  castor  pomace,  77  ;  cotton  seed  meal, 
74  ;  red  seal  castor  pomace,  70 ;  linseed  meal,  70  ;  dried  blood,  68  ;  dry 
fish,  69;  dissolved  leather,  65;  horn  and  hoof,  67 ;  tankage,  61  ; 
steamed  leather,  13 ;  roasted  leather,  9  ;  raw  leather,  2. 

On  comparing  the  nitrogen  availability  of  some  nitrogenous  super¬ 
phosphates,  determined  by  vegetation  experiments,  with  the  solubility 
in  chemical  agents,  the  following  results  were  obtained  : 


Available 

Soluble  in 

Soluble  in 

permanganate. 

for  maize. 

pepsin. 

Acid. 

Alkaline. 

Blood  . . 

....  47 

47 

47 

47 

Tankage  . 

....  45 

39 

45 

43 

Horn  and  hoof 

...  43 

28 

42 

52 

Leather  . . 

....  3 

8 

14 

25 

The  chemical  methods  would  therefore  seem  to  be  of  value  as  indicating 
the  probable  relative  effect  of  inferior  nitrogenous  manures.  The 
agricultural  value  cannot,  however,  at  present  be  fixed  without  vegeta¬ 
tion  experiments.  N.  H.  J.  M. 

Manurial  Experiment  on  Meadow  Land.  By  Max  Maercker 
( Bied .  Centr.,  1899,  28,  637  ;  from  Landw .  Jahrb .,  1898,  27,  151). — 
The  effect  of  potassium  phosphate  and  of  kainite  was  to  increase  the 
percentage  of  proteids  in  the  hay  owing,  as  a  botanical  separation 
of  the  herbage  showed,  to  increased  growth  of  more  nitrogenous 
plants,  especially  Leguminosce.  N.  H.  J.  M. 

Field  Experiments  on  Peat  Land,  1892 — 1897.  By  Bruno 
Tacke  {Bied.  Centr.,  1899,  28,  589 — 611  ;  from  Landw .  Jahrb.,  1898, 
27,  iv,  1 — 258.  Compare  Abstr.,  1897,  ii,  515). — Manure  salts  con¬ 
taining  38  per  cent,  of  potash  as  potassium  chloride  gave  very  good 
results  with  potatoes,  and  had  practically  no  injurious  effect  when 
applied  in  the  spring  in  amounts  of  as  much  as  200  kilos,  of  potash 
per  hectare.  Carnallite  and  kainite  (225  kilos.)  applied  in  the  spring 
considerably  diminished  both  the  yield  of  tubers  and  the  amount  of 
starch ;  in  some  cases  there  is  a  decrease  of  starch  in  the  dry  matter, 
in  others  the  lower  percentage  of  starch  in  the  tubers  is  due  to  an 
increase  in  the  amount  of  water.  Application  of  lime  seems  to  lessen 
the  injurious  effect  of  spring  manuring  with  potash  on  potatoes. 

Application  of  lime  or  marl  to  the  soil  for  all  kinds  of  crops  is 
very  beneficial  for  a  time,  and  is  even  necessary  when  artificial 
manures  are  employed,  but  is  subsequently  injurious  owing  to  the 
shrinking  of  the  comparatively  shallow  layer  of  the  surface  soil. 
The  injury  can  be  overcome  by  subsoil  liming. 

Phosphoric  acid  in  the  form  of  phosphorite  should  only  be  applied 
to  peat  land  which  retains  a  certain  degree  of  acidity. 


N.  H.  J.  M. 
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Manurial  Experiments  with  Phosphorite  and  Basic  Slag. 
By  A.  Sempolowski  ( Bied .  Centr .,  1899,  28,  637 — 638;  from  Zeit . 
landw .  Versuchswesen  Oesterr.,  1898,  1,  267 — 276). — Whilst  hard 
crystalline  phosphorite  has  to  be  converted  into  superphosphate,  the 
so-called  soft,  non-crystalline  mineral,  if  finely  ground,  can  be 
employed,  without  further  treatment,  as  manure.  Experiments  in 
which  barley  was  grown  in  sandy  loam  and  in  peaty  soil  (contained 
in  bottomless  wooden  boxes)  manured  with  phosphorite  meal  and  basic 
slag  respectively,  in  addition  to  other  manures,  showed  that  the  phos¬ 
phorite  was  decidedly  effective,  the  increased  production  of  barley, 
over  the  unmanured  plots  being  not  much  less  than  that  obtained 
under  the  influence  of  basic  slag.  N.  H.  J.  M. 

Comparison  between  Bone-  and  Mineral-Superphosphate. 
By  Angelo  Menozzi  (Bied,  Centr.,  1899,  28,  635 ;  from  Agricolt, 
moderna,  1897,  50).- — Maize  grown  in  large  zinc  vessels  was  manured 
with  equal  amounts  of  phosphoric  acid  in  the  form  of  superphosphate 
from  degelatinised  bones  and  Florida  phosphate  respectively,  in 
addition  to  other  manures.  The  results  indicated  only  slight 
superiority  of  the  bone  as  compared  with  the  mineral  super¬ 
phosphate.  N.  H.  J.  M. 

Phosphate  Deposits  in  Japan.  By  K.  Tsuneto  ( Chem .  Zeit., 
1899,  23,  800  and  825 — 827). — In  1894,  large  deposits  of  phosphates 
were  discovered  in  the  miocene  formation,  extending  over  720  square 
kilometres,  in  the  south-west  of  the  island  Kiushu.  The  phosphates 
occur  in  nodules  and  aggregates  in  the  lime-sandstone,  in  marl  veins, 
and  in  dark  brown  veins  of  sandstone  situated  between  the  calcareous 
fine-grained  sandstone.  The  nodules  are  generally  rich  in  phosphates 
in  the  inner  portion,  whilst  the  outer  layer  is  rich  in  iron  ;  they  contain 
organic  remains.  The  following  is  the  percentage  composition  of  (1) 
grey  nodules,  (2)  light  brown  nodules,  (3  and  4)  aggregates,  (5)  balls, 
and  (6)  breccia  : 


Water 

and. 


organic. 

K20. 

Na20. 

CaO. 

MgO. 

FeO. 

Fe203.  AI2O3.  Mn203. 
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— 
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4*76 

0*53 
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— 
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7'37 

2*46 

1*65 

0*23 

5*85 

0*63 

7*92 

54*22 

4. 

0*89 

— 

• — 

10*56 

114 

7-88 

1*64 

2*00 

— 

7*14 

0*51 

6*81 

57*43 

5. 

2*21 

2*25 

0*42 

30*28 

1*30 

— 

3*76 

3*72 

— 

20*29 

1*23 

1*82 

28*38 

6. 

2*15 

1*04 

0*42 

16*76 

1*20 

— 

3*89 

1*98 

— 

9*47 

trace 

2*28 

47*15 

In  (5),  a  trace  of  chlorine  and  2  09  per  cent,  of  fluorine  were  found, 
and  in  (6)  Cl  =  0*06  and  F  =  2T3  per  cent. 

Although  the  percentage  of  phosphoric  acid  is  generally  low,  the 
deposits  are  of  importance  in  Japan  where  manures  with  very  low 
percentages  of  phosphates  are  utilised.  The  best  method  for  utilising 
the  minerals  containing  5 — 10  per  cent,  of  phosphates  seems  to  be 
extraction  of  the  ground  substance  with  12*45  per  cent,  sulphuric  acid 
(avoiding  too  great  a  rise  of  temperature)  in  amounts  sufficient  to 
decompose  the  phosphates  and  carbonates  present.  N.  H.  J.  M. 
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The  Reversion  of  Soluble  Phosphoric  Acid  in  Superphos¬ 
phates.  By  Ludwig  Schucht  (Chem.  Centr 1899,  i,  1165 — 1166  ; 
from  Chem .  Ind.t  22,  152 — 155). — Reversion  does  not  take  place 
unless  the  superphosphate  is  closely  packed  and  consequently  sub¬ 
mitted  to  pressure.  Ferric  and  aluminium  compounds  are  harmful  as 
their  phosphates  act  on  the  undecomposed  calcium  triphosphate  and 
so  yield  insoluble  phosphates.  Silicates  are  also  a  source  of  loss  in 
phosphoric  acid  ;  their  amount  may  be  lessened  by  adding  a  regulated 
quantity  of  fluor-spar  during  the  preparation  of  the  superphosphate. 

L.  de  K. 
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Standardising  Acids.  By  Anton  Seyda  ( Chem .  Centr 1899,  i, 
1164  ;  from  Zeit.  offentl.  Chem.,  5,  141 — 151). — Sodium  carbonate, 
used  for  standardising  acids,  is  likely  to  retain  excess  of  carbon  dioxide, 
or  if  overheated  it  may  contain  sodium  hydroxide.  A  suitable  article 
is,  however,  obtained  by  heating  sodium  hydrogen  carbonate  for  an 
hour  at  220°  in  an  air-bath. 

The  results  then  perfectly  agree  with  those  obtained  by  standardis¬ 
ing  the  acid  with  the  aid  of  potassium  hydrogen  tartrate  or  ammonium 
chloride.  L.  be  K. 

Estimation  of  Sulphur  in  Bitumens.  By  Stephen  F.  Peckham 
and  H.  E.  Peckham  (J.  Amer.  Chem.  Soc.,  1899,  21,  772 — 776). — In 
reply  to  Hodgson,  the  authors  state  that  in  order  to  get  accurate 
estimations  of  sulphuric  acid,  any  iron  or  aluminium  oxides  should  be 
first  removed. 

The  following  method  has  been  finally  adopted  for  the  estima¬ 
tion  of  sulphur  in  bitumen.  A  quantity  of  the  substance  representing 
about  05  gram  of  real  bitumen  is  mixed  with  15  grams  of  pure  dry 
sodium  carbonate  and  15  grams  of  potassium  nitrate  and  the  mixture 
then  fused  by  degrees  in  a  platinum  crucible.  The  product  is  dissolved 
in  dilute  hydrochloric  acid,  evaporated  to  dryness,  and  gently  ignited 
to  render  any  silica  insoluble ;  the  residue  is  then  treated  with  dilute 
hydrochloric  acid  and  the  solution  precipitated,  while  boiling,  with  a 
slight  excess  of  ammonia  to  remove  iron  and  aluminium.  If  desired, 
any  calcium  may  be  precipitated  as  oxalate.  The  filtrate  is  now 
acidified  with  hydrochloric  acid  and  the  boiling  liquid  precipitated 
with  barium  chloride  solution  added  carefully  from  a  pipette. 

L.  BE  K. 

Estimation  of  Hyposulphurous  Acid.  By  N.  Frabiss  (Chem. 
Centr.,  1899,  i,  1223  ;  from  Bull.  Assoc.  Chimistes ,  16,  453). — The 
solution  is  neutralised  and  added  from  a  burette  to  an  ammoniaeal 
standard  solution  of  copper  sulphate  until  this  is  quite  decolorised. 
The  presence  of  sulphites  does  not  interfere.  1  mol.  of  hypo- 
sulphurous  acid  reduces  2  mols.  of  copper  oxide  to  the  cuprous  state. 

L.  BE  K. 
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Volumetric  Estimation  of  Sulphuric  Acid.  By  Franz 
Litterscheid  and  Karl  Feist  {Arch.  Pharm .,  1899,  237,  521 — 525). — 
The  authors  have  developed  independently  the  method  described  by 
Griitzner  (this  vol.,  ii,  530).  The  solution  of  the  sulphate  is  acidified 
with  hydrochloric  acid,  heated  to  boiling,  treated  with  a  measured 
excess  of  A/4  barium  chloride  solution,  stirred  well,  and  allowed  to 
remain  in  a  warm  place  for  half-an-hour ;  the  liquid  is  then  made 
strongly  alkaline  with  ammonia,  excess  of  ammonium  carbonate  solution 
added,  and  the  whole  stirred  and  allowed  to  remain  at  50 — -60°  for  ten 
minutes.  The  precipitate  is  then  collected  on  a  small  filter,  washed  three 
or  four  times  with  hot  water,  and  transferred  to  a  conical  flask,  when  the 
barium  carbonate  is  titrated  with  Nj  10  hydrochloric  acid.  It  may  be 
titrated  directly  when  methyl-orange  is  employed  as  an  indicator  ;  if 
phenolphthalein  be  used,  excess  of  N/  10  acid  must  be  added,  the 
carbon  dioxide  driven  off  by  boiling,  and  the  excess  of  acid  titrated  with 
Nj  10  caustic  potash.  On  multiplying  by  0*4  the  number  of  c  c.  of  N/ 10 
acid  neutralised  and  subtracting  the  product  from  the  number  of  c.c.  of 
Nj 4  barium  solution  taken,  the  remainder  multiplied  by  0*01  gives  the 
weight  of  S03  present,  or  multiplied  by  0*004  the  weight  of  S. 

The  solution  of  the  sulphate  must  not  contain  any  acid  of  which 
the  barium  salt  is  insoluble,  such  as  phosphoric  and  oxalic  acids  ; 
neither  must  it  contain  substances  which  are  precipitated  by  ammonium 
carbonate,  or,  like  tartaric  and  citric  acids,  hinder  the  precipitation  of 
the  barium.  Alkaloids,  if  insoluble  in  ammoniacal  ammonium 
carbonate  solution,  must  be  removed  by  extraction  with  a  suitable 
solvent.  The  sulphates  of  potassium,  sodium,  ammonium,  rubidium, 
caesium,  copper,  zinc,  cadmium,  nickel,  and  cobalt,  may  be  estimated 
directly  ;  so  also  that  of  lithium,  provided  the  solution  be  dilute  enough 
to  retain  the  lithium  carbonate  in  solution  (solubility  :  1  in  75  parts  of 
water  at  50°).  Iron  sulphate,  and  the  solution  obtained  by  oxidising 
copper  pyrites  with  nitric  acid  and  potassium  chlorate,  may  also  be 
estimated,  if  the  iron  is  first  removed  as  hydroxide.  With  magnesium 
sulphate,  good  results  have  not  yet  been  obtained.  C.  F.  B. 

Titration  of  Persulphates.  By  Max  Le  Blanc  and  M. 
Eckardt  (Zeit.  Elektrochem .,  1899,  5,  355 — 357). — The  reaction 
between  a  persulphate  and  a  ferrous  salt  in  solution  is  comparatively 
slow  at  the  ordinary  temperature ;  erroneous  results  may  therefore  be 
obtained  in  the  analysis  of  persulphates  by  treating  the  solution  with 
ferrous  sulphate  and  titrating  the  excess  with  permanganate.  These 
errors  are  very  easily  avoided  by  warming  the  acidified  mixture  of 
persulphate  and  ferrous  ammonium  sulphate  to  60 — 80°  before  titrat¬ 
ing  with  permanganate  T.  E. 

Estimation  of  Tellurous  Acid  in  Presence  of  Haloid  Salts. 
By  Frank  A.  Gooch  and  C.  A.  Peters  ( Amer .  J.  Sci.,  1899,  8, 
122 — 126). — Tellurous  acid  is  generally  estimated  by  adding  to  its 
alkaline  solution  a  slight  excess  of  standard  potassium  permanganate. 
A  definite  volume  of  standardised  ammonium  oxalate  is  added,  and 
then  a  sufficiency  of  dilute  sulphuric  acid  (1  :  1)  so  as  to  have  about 
5  c.c.  of  the  acid  in  excess.  After  heating  at  60 — 80°,  the  excess  of 
oxalic  acid  is  estimated  by  standard  permanganate. 
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The  authors  find  that  the  presence  of  chlorides  does  not  interfere 
if  before  the  final  titration  about  1  gram  of  crystallised  manganous 
chloride  is  added.  Bromides  are  also  harmless  if  the  same  precaution 
is  taken  and  the  temperature  not  allowed  to  rise  above  25°. 

In  the  case  of  iodides,  the  process  breaks  down,  so  another  method 
was  successfully  tried.  The  alkaline  solution  is  mixed  with  a  known 
volume  of  potassium  permanganate,  previously  standardised  with  a 
standard  solution  of  arsenious  acid,  and,  after  a  while,  a  slight  excess 
of  dilute  sulphuric  acid  is  added,  with,  if  necessary,  some  more  potass¬ 
ium  iodide  ;  after  adding  a  slight  excess  of  potassium  hydrogen  car¬ 
bonate,  the  liberated  iodine  is  titrated  with  the  standard  solution  of 
arsenious  acid,  the  end  reaction  being  the  disappearance  of  the 
yellow  colour ;  starch  need  not  be  used  as  an  indicator. 

Supposing  the  two  solutions  balance  each  other — the  difference  in 
the  two  titrations  equals  the  number  of  c.c.  of  permanganate  consumed 
by  the  tellurous  acid.  L.  de  K. 

Detection  of  Nitric  Acid  in  Cadaveric  Matter.  By  Dios- 
coride  Vitali  (Zeit.  anal.  Ghem .,  1899,  38,  539 — 541  ;  from  Oesterr. 
Ghemikerzeit.,  1,  330). — For  the  detection  of  free  nitric  acid  in  animal 
matter  in  which  nitrates  may  already  be  present,  either  as  normal 
constituents  or  by  introduction  in  food,  it  is  useless  to  distil  with 
water,  for  the  mineral  acids  combine  with  albumin,  forming  acid- 
albumins,  which  in  many  cases  are  not  decomposed  at  190°.  The 
substance  is  therefore  digested  on  the  water-bath  with  freshly  preci¬ 
pitated  barium  carbonate,  the  solution  evaporated  to  dryness,  and  the 
residue  boiled  repeatedly  with  absolute  alcohol  for  the  removal  of 
calcium  and  magnesium  nitrates.  The  alcoholic  solution  will  also 
contain  the  soluble  acid-albumin.  It  is  evaporated  to  dryness,  the 
residue  dissolved  in  water,  and  exactly  neutralised  with  barium 
hydroxide  solution,  which  decomposes  the  acid-albumin.  The  solution 
is  again  evaporated  and  the  nitrates  separated  by  absolute  alcohol. 
The  residual  barium  nitrate  is  then  dissolved  in  water,  decolorised 
with  lead  acetate,  freed  from  lead  by  hydrogen  sulphide,  and  the 
concentrated  solution  finally  crystallised  in  the  desiccator.  The 
residue  from  the  first  treatment  with  alcohol  contains  the  barium 
nitrate  derived  from  the  presence  of  free  acid  as  well  as  insoluble 
acid-albumin,  and  possibly  some  calcium  nitrate.  It  is  treated  with 
a  dilute  solution  of  sodium  carbonate  until  an  alkaline  reaction  is 
just  obtained.  The  acid -albumin  and  the  barium  nitrate  are  by  this 
means  converted  into  sodium  nitrate,  the  calcium  nitrate  remaining 
undecomposed.  The  filtered  solution  is  evaporated  to  dryness  and 
the  residue  boiled  with  absolute  alcohol.  The  sodium  nitrate  dissolves, 
but  it  is  stated  that  the  calcium  nitrate  remains  undissolved.  The 
sodium  nitrate  is  purified  and  identified  in  the  same  way  as  the 
barium  nitrate  above.  [W.  Fresenius  expresses  grave  doubts  as  to  the 
correctness  of  some  of  the  above  reactions,  and  points  out  that  the 
author  contradicts  himself,  as  well  as  established  fact,  in  stating  that 
calcium  nitrate  is  undissolved  by  boiling  alcohol.] 

Another  method  consists  in  treating  the  animal  matter  with 
freshly  precipitated  strychnine,  when  strychnine  nitrate  is  formed.  This 
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can  be  purified  by  solution  in  boiling  alcohol,  the  colour  removed  with 
lead  acetate,  and  the  nitrate  finally  obtained  as  crystals. 

A  very  sensitive  reaction  for  nitric  acid  is  obtained  by  adding 
salicin  and  8 — 10  drops  of  concentrated  sulphuric  acid  to  the  residue 
of  an  evaporated  solution.  A  blood-red  coloration  is  produced,  which 
becomes  violet  on  dilution.  M.  J.  S. 

Estimation  of  Arsenic  in  Paris  Green.  By  Thorn  Smith  (/. 
Amer.  Chem.  JSoc.,  1899,21,  769 — 772). — Two  grams  of  the  sample  are 
boiled  with  100  c.c.of  water  and  2 grams  of  sodium  hydroxide;  when  cold, 
the  liquid  is  made  up  to  250  c.e.,  well  shaken,  and  filtered  through  a 
dry  filter.  50  c.c.  are  then  concentrated  to  25  c.c.,  and  after  cooling 
to  80°,  25  c.c.  of  hydrochloric  acid  and  3  grams  of  potassium  iodide 
are  added.  After  remaining  for  10  minutes,  any  arsenic  acid  will  be 
completely  reduced  to  the  arsenious  state  and  the  liberated  iodine  is 
removed  by  diluting  with  water  and  carefully  decolorising  with 
solution  of  sodium  thiosulphate.  After  first  neutralising  with,  and 
then  adding  an  excess  of  sodium  hydrogen  carbonate,  the  arsenious  acid 
is  titrated  in  the  usual  maner  with  Nj  10  solution  of  iodine. 

L.  DE  K. 

Estimation  of  Boric  Acid  in  Tourmaline.  By  George  W. 
Sargent  (J.  Amer .  Chem.Soc.,  1899,21, 858 — 887). — The  paper  contains 
a  summary  of  all  the  chief  methods  proposed  for  the  estimation  of 
boric  acid,  and  the  author’s  opinion  as  to  their  respective  merits. 

When  dealing  with  tourmaline  and  similar  minerals  containing  alum¬ 
inium,  the  chief  difficulty  arises  from  the  incomplete  separation  of  boric 
acid  and  umina,  the  only  way  of  effecting  complete  separation  is  by  the 
method  proposed  by  Gooch,  namely,  volatilisation  of  the  acid  by  means 
of  methyl  alcohol,  coupled  with  the  titration  of  the  volatilised  acid  by 
Thomson’s  glycerol  method.  L.  de  K. 

Iodometric  Method  for  the  Estimation  of  Boric  Acid.  By 
Louis  C.  Jones  {Amer.  J.  Sci.}  1899,  8,  127 — 132.  Compare  Abstr., 
1 899,  ii,  332). — Under  certain  definite  conditions,  a  mixture  of  boric  acid 
and  mannitol  possesses  an  acidic  power  sufficiently  strong  to  liberate 
iodine  from  a  mixture  of  potassium  iodide  and  iodate.  The  iodine  is 
readily  estimated  by  means  of  sodium  thiosulphate,  and  represents  the 
amount  of  boric  acid. 

To  obtain  correct  results,  the  following  mode  of  procedure  should  be 
used  :  the  borate  is  dissolved  in  the  smallest  possible  quantity  of 
hydrochloric  acid  and  then  diluted  with  water  so  that  50  c.c.  of  liquid 
shall  contain  about  0*1  gram  of  boric  acid.  The  greater  part  of  the 
free  acid  is  then  neutralised  with  sodium  hydroxide  and  5  c.c. 
of  a  40  per  cent,  solution  of  potassium  iodide  and  10  c.c.  of  a  5  per 
cent,  solution  of  potassium  iodate  are  added  and  the  liberated  iodine 
at  once  removed  by  a  few  drops  of  a  strong  solution  of  sodium  thiosul¬ 
phate.  After  restoring  a  very  faint  yellow  colour  by  means  of  stand¬ 
ard  iodine,  15  grams  of  mannitol  are  added,  and  when  dissolved,  a  stand¬ 
ard  solution  of  sodium  thiosulphate  is  added  until  the  colour  is  bleached, 
when  an  extra  10  c.c.  are  added.  A  little  more  mannitol  is  added 
and  after  standing  in  a  cool  place  for  an  hour,  the  excess  of  thiosulphate 
is  carefully  titrated  by  means  of  standard  iodine  solution. 


L.  de  K. 
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Stutzer  and  Hartleb’s  Process  for  the  Estimation  of  Com¬ 
bined  Carbon  Dioxide  (Calcium  Carbonate)  in  Soils.  By  H. 

Schutte  ( Zeit .  angew.  Chem.,  1899,  854 — 858). — The  author  criticises 
this  process  (Abstr.,  1899,  ii,  521)  and  states  that,  although  good 
enough  for  marls,  it  is  not  sufficiently  accurate  for  the  estimation  of 
small  quantities  of  calcium  carbonate  in  soils. 

The  chief  objection  to  the  process  is  that  ammonium  chloride  also 
acts  on  calcium  in  combination  with  silicic  acid,  and  so  causes  the 
results  to  be  in  excess  of  the  truth.  Ferrous  carbonate  is  also  stated 
to  interfere  with  the  accuracy  of  the  method,  and  cannot  always  be 
completely  decomposed  by  boiling.  L.  de  K. 

Gas  Washing  Apparatus  :  Rapid  and  Accurate  Process  for 
the  Estimation  of  Carbon  Dioxide.  By  Robert  Schaller  (Zeit. 
angew.  Chem.,  1899,  878 — 880). — The  apparatus  is  essentially  a  U-tube 
17  cm.  long,  one  side  of  which  is  very  narrow  and  serves  to  admit 
the  current  of  the  gas.  The  other  side  is  filled  with  glass  beads 
2  mm.  in  diameter,  which  are  moistened  with  the  absorbing  liquid. 

In  the  new  apparatus  for  estimating  carbon  dioxide,  the  substance 
is  decomposed  in  a  kind  of  test-tube  with  hydrochloric  acid,  and  the 
carbon  dioxide  is  swept  out  by  means  of  a  current  of  air  which  has 
been  freed  from  this  gas  by  passing  through  two  of  the  U-tubes 
containing  a  solution  of  potash.  The  gas  then  passes  through  a 
similar  tube  containing  sulphuric  acid  before  it  reaches  the  absorber. 
The  latter  consists  of  one  or  two  similar  weighed  U-tubes  con¬ 
taining  10  c.c.  of  50  per  cent,  solution  of  potassium  hydroxide.  These 
tubes  are,  in  addition,  fitted  with  a  small  test-tube  8  cm.  long  con¬ 
taining  1  c.c.  of  strong  sulphuric  acid,  and  provided  with  a  doubly 
perforated  rubber  cork.  Through  one  of  the  holes  passes  a  tube  with 
a  bulb  in  its  centre  and  drawn  to  a  narrow  point  at  the  bottom,  the 
object  being  to  prevent  any  escape  of  moisture  from  the  apparatus. 
The  other  hole  is  fitted  with  a  small  bent  tube  to  allow  the  air  to 
escape.  L.  be  K. 

Estimation  of  Calcium  Carbonate  in  Marls.  By  Hermann 
Noll  (Zeit.  angew.  Chem.,  1899,  859 — 860). — The  process  recommended 
by  Tacke  is  found  to  answer  for  the  estimation  of  calcium  carbonate 
in  marls,  as  it  is  not  affected  by  the  presence  of  small  quantities  of 
ferrous  and  aluminium  compounds  or  of  calcium  silicate.  The  details 
of  this  process  are  briefly  as  follows  :  0  2  gram  of  the  powdered  sample 
is  mixed  with  200  c.c.  of  warm  water,  25  or  50  c.c.  of  Njh  normal 
sulphuric  acid  are  added,  and  the  carbon  dioxide  expelled  by 
boiling.  The  excess  of  acid  is  then  titrated  with  standard  baryta, 
using  phenolphthalein  as  indicator.  L.  be  K. 

New  Volumetric  Method  for  the  Estimation  of  Magnesium. 
By  Richard  K.  Meade  (J.  Amer.  Chem.  Soc.,  1899,  21,  746 — 752). — 
The  process  is  an  indirect  one.  The  ammoniacal  solution  free  from 
calcium  is  precipitated  with  a  solution  of  sodium  arsenate,  and  the  excess 
of  the  reagent  removed  by  washing  with  dilute  aqueous  ammonia  (1  :  3). 
The  arsenical  precipitate  is  then  dissolved  in  75—100  c.c.  of  dilute 
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hydrochloric  acid  (1:1),  potassium  iodide  added,  and  the  liberated 
iodine  titrated  with  standard  solution  of  sodium  thiosulphate. 

L.  DE  K. 

Double  Ammonium  Phosphates  of  Beryllium,  Zinc,  and 
Cadmium  in  Analysis.  By  Martha  Austin  ( Amer .  J.  Sci.,  1899, 
8,  206 — 216). — When  salts  of  these  three  metals  are  precipitated  by 
boiling  with  excess  of  sodium  ammonium  hydrogen  phosphate,  double 
ammonium  phosphates  are  obtained,  which,  on  ignition,  yield  the 
corresponding  pyrophosphates. 

It  has,  however,  been  found  impossible  to  accurately  estimate 
beryllium  in  this  manner.  Zinc  may  be  estimated  if  care  be  taken  to 
precipitate  the  metal  from  a  neutral  solution  containing  10  per  cent, 
of  ammonium  chloride.  The  process  is  also  well  adapted  for  cadmium  ; 
the  solution  should  contain  10  per  cent,  of  ammonium  chloride,  be 
practically  neutral,  and  be  allowed  to  remain  several  hours  before 
filtering.  L.  he  K. 

Analysis  of  Zinc  for  Cadmium  and  Lead.  By  P.  A.  Mackay 
(J.  Amer.  Chem.  Soc .,  1899,  21,  940 — 941). — The  metal  is  treated 
with  dilute  hydrochloric  acid  in  sufficient  quantity  to  dissolve  the 
bulk  of  the  zinc  ;  the  undissolved  portion  then  contains  all  the  lead 
and  cadmium  present. 

After  dissolving  the  residue  in  nitric  acid,  the  lead  is  recovered  in 
the  usual  way  as  sulphate,  and  in  the  filtrate  the  cadmium  is  pre¬ 
cipitated  by  hydrogen  sulphide ;  the  cadmium  sulphide  is  then  col¬ 
lected,  washed,  and  redissolved  in  boiling  hydrochloric  acid  and  titrated 
with  potassium  ferrocyanide.  It  has  been  noticed,  however,  that 
small  quantities  of  cadmium  can  only  be  accurately  estimated  in  the 
presence  of  zinc,  and  also  that  1  gram-mol.  of  cadmium  requires  3*676 
gram-mols.  of  potassium  ferrocyanide,  instead  of  3*767,  as  required  by 
theory.  A  solution  containing  10  grams  of  zinc  per  litre  is  prepared, 
and  50  c.c.  of  this  titrated  with  a  solution  containing  36*76  grams 
of  potassium  ferrocyanide  per  litre,  using  uranium  acetate  as  indi¬ 
cator.  Another  50  c.c.  is  then  added  to  the  liquid  containing  the 
cadmium,  and  the  titration  is  repeated ;  each  c.c.  excess  of  ferro* 
cyanide  solution  used  in  this  titration  represents  0*01  gram  of  cad¬ 
mium.  L.  he  K. 

Electrolytic  Estimation  of  Zinc  in  the  Presence  of  Manganese. 
By  Emil  J.  Biederer  (J.  Amer.  Chem.  Soc.,  1899,  21,  789 — 792). — 
Zinc  may  be  conveniently  separated  from  manganese  by  electrolysis. 
The  solution,  which  should  not  contain  chlorides  or  nitrates,  but  only 
sulphates,  is  mixed  with  5  grams  of  ammonium  lactate,  0*75  gram  of 
lactic  acid,  2  grams  of  ammonium  sulphate,  and  then  made  up  to 
230  c.c. ;  the  amount  of  zinc  should  not  exceed  0*17  gram.  The 
cathode,  which  should  be  1J  cm.  distant  from  the  anode,  should  consist 
of  a  platinum  dish  on  which  silver  has  been  deposited,  and  during  the 
action  of  the  current  it  is  advisable  to  use  a  mechanical  stirrer  so  as 
to  obtain  an  even  and  uniform  deposit  of  zinc  ;  the  current  may  vary 
from  0*20 — 0*26  amperes  and  the  temperature  from  15 — 26°. 

The  time  required  for  the  complete  deposition  of  the  zinc  does  not 
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exceed  5  J  hours ;  the  deposit  is  free  from  manganese.  It  is  rapidly 
washed  first  with  water,  then  successively  with  alcohol  and  ether,  dried 
in  the  water  oven  for  5  minutes,  and  weighed.  L.  de  K. 

Direct  Estimation  of  Aluminium  in  the  Presence  of  Iron, 
Manganese,  Calcium,  and  Magnesium.  By  William  H.  Hess 
and  Edward  D.  Campbell  (J.  Amer.  Chem,  Soc.,  1899,  21,  776 — 780). 
— A  convenient  bulk  of  the  liquid,  preferably  containing  the  metals  as 
chlorides,  is  heated  to  boiling  and  dilute  ammonia  is  added  so  long  as 
the  precipitate  readily  redissolves ;  to  reduce  the  ferric  salts,  a 
saturated  solution  of  ammonium  hydrogen  sulphite  is  added  drop  by 
drop  until  the  liquid  is  colourless.  The  aluminium  is  now  precipitated 
by  adding  a  few  c.c.  of  phenylhydrazine  and  is  washed  with  hot  water 
containing  about  10  per  cent,  of  phenylhydrazine  hydrogen  sulphite 
free  from  excess  of  sulphur  dioxide.  On  ignition,  it  leaves  pure 
alumina.  Chromium  may  also  be  separated  from  iron,  calcium,  mag¬ 
nesium,  cobalt,  or  nickel  in  this  manner. 

If,  however,  the  mixture  also  contains  phosphoric  acid,  the  alumina 
will  be  contaminated  with  phosphoric  oxide,  which  must  be  estimated 
and  allowed  for.  L.  de  K. 

Volumetric  Estimation  of  Manganese.  By  Bodolfo  Namias 
(Chem.  Centr .,  1899,  i,  1224  ;  from  Annuar.  Soc .  chim.  Milano ,  1899, 
54 — 56). — The  author  uses  Volhard’s  process  when  estimating  man¬ 
ganese  in  samples  of  iron  or  steel.  Use  is  made  of  carefully  selected 
crystals  of  potassium  permanganate  which  are  reduced  by  boiling  with 
hydrochloric  acid ;  the  manganous  chloride  so  obtained  is  precipitated 
with  sodium  carbonate,  the  precipitate  is  converted  into  manganoso- 
manganic  oxide,  and  this  is  titrated  with  ferrous  sulphate. 

It  is  recommended  to  first  dissolve  the  steel,  or  iron,  in  hydrochloric 
acid  before  oxidising  with  nitric  acid  to  prevent  the  formation  of 
organic  compounds,  which  reduce  permanganate.  L.  de  K. 

A  Simplified  Reductor.  By  Porter  W.  Shimer  (/.  Amer.  Chem. 
Soc.,  1899,  21,  723 — 724). — A  new  form  of  the  reductor  used  in  the 
estimation  of  iron  and  phosphomolybdate  solutions.  It  is  essentially 
a  plain  glass  tube  §-inch  in  diameter  and  20  inches  long  drawn  out  and 
cut  off  at  the  lower  end.  It  is  united  with  a  4-inch  funnel  by 
means  of  wired  rubber  tubing  fitted  with  a  screw  clamp.  The  lower 
end  passes  through  a  soft  two-hole  stopper  of  a  thick-walled  pint  gas 
bottle  connected  with  a  filter  pump  through  an  intermediate  safety 
bottle  and  valve.  The  passage  of  the  solution  through  the  reductor 
may  be  effected  either  by  use  of  the  pump  or  by  Bunsen's  device  of 
condensing  steam. 

The  tube  is  filled  by  placing  a  few  small  pieces  of  broken  glass  in 
the  drawn  out  portion,  then  a  little  clean  sand  and  finally  about 
3  ounces  of  amalgamated  zinc.  The  speed  of  filtration  is  regulated  by 
the  upper  clamp  ;  a  reduction  takes  about  five  minutes. 

L.  DE  K. 

Separation  of  Iron  from  Chromium,  Zirconium,  and  Beryl¬ 
lium  by  the  Action  of  Hydrogen  Chloride  on  the  Oxides.  By 
Eranke  S.  Havens  and  Arthur  F.Way  (Am.  J.  Sci .,  1899, 8,  217 — 218). 
—Gooch  and  Havens  (Ab3tr.,  1897,  ii,  232)  have  shown  that  iron 
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oxide  may  be  readily  separated  from  alumina  by  heating  the  mixed 
oxides  in  a  current  of  hydrogen  chloride  at  a  temperature  of  450 — 500° ; 
if  to  the  mixture  of  sodium  chloride  and  sulphuric  acid  a  small  quantity 
of  manganese  dioxide  is  added  so  as  to  also  generate  a  little  chlorine, 
the  decomposition  may  be  effected  at  200 — 300°. 

The  authors  now  state  that  this  method  may  be  used  successfully  for 
the  separation  of  oxide  of  iron  from  the  oxides  of  chromium,  zirconium, 
and  beryllium.  L.  de  K. 

Estimation  of  Nickel  in  Nickel-steel.  By  George  W^Sargent 
(J.  Amer.  Ghem.  Soc .,  1899,  21,  854 — 857). — The  metal  is  dissolved  in 
hydrochloric  acid,  oxidised  with  nitric  acid,  and  the  solution  evaporated 
to  dryness ;  the  residue  is  taken  up  with  a  little  dilute  hydrochloric 
acid,  and  filtered  into  a  separating  funnel.  The  bulk  of  the  ferric 
chloride  is  now  removed  by  agitating  the  liquid  with  ether  (Chase’s 
method)  and  the  solution,  after  removal  of  the  dissolved  ether,  pre¬ 
cipitated  by  bromine  water  and  ammonia  ;  the  precipitate  is  freed  from 
nickel  by  a  second  solution  and  precipitation.  The  combined  filtrates 
containing  the  nickel  are  acidified  with  hydrochloric  acid,  freed  from 
any  copper  by  hydrogen  sulphide,  the  filtrate  boiled  to  expel  hydrogen 
sulphide,  and,  when  cold,  a  slight  excess  of  ammonia  added,  and  the 
liquid  titrated  with  standard  potassium  cyanide,  with  silver  iodide 
emulsion  as  indicator  (Campbell  and  Andrew’s  method,  Abstr.,  1895, 
ii,  421).  L.  de  K. 

[Estimation  of  Chromic  Acid  in  Acetylene  Purifiers.]  By 
Fritz  Ullmann  and  Irma  Goldberg  (Ghem.  Gentr .,  1899,  ii,  19 — 20  ; 
from  J .  Gasbel .,  42,  374 — 377). — See  this  vol.,  i,  1. 

Estimation  of  Antimony  in  Ores.  By  Thomas  Brown,  jun.  (J. 
Amer.  Ghem .  Soc .,  1899,  21,  780 — 789). — Assay  of  soluble  ores  such  as 
Stibnite  and  Senarmontite. — 1  gram  of  the  finely  powdered  sample  is 
boiled  in  a  covered  beaker  with  25  c.c.  of  strong  hydrochloric  acid 
until  about  15  c.c  are  left.  2  grams  of  tartaric  acid  are  then  added, 
and  when  dissolved,  about  4 — 6  drops  of  strong  nitric  acid  are  intro¬ 
duced,  and  the  boiling  continued  for  a,  minute.  The  mixture  is  then 
diluted  with  water,  the  insoluble  residue  well  washed  on  a  filter,  and 
the  filtrate  diluted  to  about  250  c.c.  The  liquid  is  now  saturated  with 
hydrogen  sulphide  and  gently  heated,  and  after  remaining  for  an  hour, 
the  antimony  sulphide  is  collected  and  washed  with  cold  water.  If 
there  is  any  probability  of  lead  being  present,  the  precipitate  must  be 
dissolved  in  ammonium  sulphide  and  the  filtrate  reprecipitated  with 
dilute  hydrochloric  acid.  The  precipitate  is  collected  on  a  counterpoised 
(double)  filter,  washed,  dried  at  110°,  and  weighed;  the  bulk  of  the 
crude  antimony  sulphide  is  transferred  to  a  weighed  platinum  boat,  and 
then  placed  inside  a  piece  of  combustion  tube  and  heated  in  a  current 
of  carbon  dioxide,  so  as  to  convert  it  into  black  antimony  sulphide, 
which  is  then  weighed.  A  correction  is  finally  made  for  the  small 
amount  of  sulphide  not  removable  from  the  filter. 

Assay  of  insoluble  ores  suck  as  Gervantite. — 1  gram  of  the  powdered 
ore  is  mixed  in  a  covered  porcelain  crucible  with  10  grams  of  a  mixture 
of  equal  parts  of  sulphur  and  dry  sodium  carbonate,  covered  with  a 
little  more  of  this  flux,  and  fused  for  10  minutes  in  a  muffle.  The  mass 
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is  extracted  with  water,  and  in  the  filtrate  the  antimony  is  precipitated 
as  sulphide  by  means  of  hydrochloric  acid ;  the  crude  sulphide  is  then 
treated  as  previously  directed. 

Assay  of  partially  soluble  ores :  Oxy sulphides. — These  are  assayed  by 
the  combination  of  the  two  processes  described. 

The  fire  assay  (fusion  with  potassium  cyanide),  although  easy  of 
execution,  seldom  agrees  with  the  wet  assays,  and  is  particularly  un¬ 
suitable  for  ores  containing  sulphur.  L.  de  K. 

Apparatus  for  the  Preparation  of  Plant- Ash  for  Analysis. 
By  G.  M.  Tucker  ( Ber .,  1899,  32,  2583 — 2585). — This  is  a  simplified 
form  of  Shuttleworth’s  apparatus  ( Diss .  Gottingen ,  1899,  and  J. 
Landwirthschajt ,  1899,  173)  designed  to  give  a  control  over  any  loss 
of  potash,  chlorine,  &c,,  by  volatilisation.  The  platinum  vessel,  in 
which  the  plant  is  burnt,  is  of  a  conical  form  and  is  provided  with  a 
closely-fitting  cover  having  two  apertures.  In  the  central  aperture  is 
soldered  a  tube  passing  to  the  bottom  of  the  vessel  and  down  this  tube, 
by  means  of  which  air  enters,  passes  the  handle  of  a  stirrer.  By 
means  of  the  other  aperture,  the  gases  from  the  combustion  chamber 
are  led  through  a  small  wash-bottle,  beyond  which  is  an  aspirator 
which  draws  air  through  the  whole  apparatus.  Any  ash  mechanically 
carried  by  the  air  stream  is  stopped  by  a  loose  movable  cap  fitted  to 
the  exit  tube.  The  conical  shape  of  the  vessel  allows  of  more  uniform 
heating,  which  is  carried  out  first  in  a  conical  sand-bath,  and,  later,  over 
a  bare  flame,  the  vessel  being  then  fitted  into  a  hole  in  an  asbestos 
card.  T.  H.  P. 

Ammoniacal  Copper  Solutions  and  Hydroxylamine  as  a  Test 
for  Acetylene.  By  Ludwig  Ilosvay  von  Nagy  Ilosva  (Ber.,  1899, 
32,  2697 — 2699). — Ammoniacal  copper  solutions  decolorised  by  reduc¬ 
ing  with  hydroxylamine  can  be  used  for  detecting  acetylene,  but  the 
value  of  the  reagent  and  the  colour  of  the  precipitate  depend  on  the 
proportions  used.  The  quantities  recommended  are,  for  50  c.c.  of 
solution,  (I)  cupric  chloride  (  +  3H20),  0*75  gram  ;  ammonium  chloride, 
1*5  grams  ;  aqueous  ammonia  (20 — 21  per  cent.),  3  c.c.,  hydroxylamine 
hydrochloride,  3  grams.  (II)  cupric  nitrate  ( +  5H20),  1  gram  ;  aqueous 
ammonia,  4  c.c.,  hydroxylamine  hydrochloride,  3  grams.  (Ill)  copper 
sulphate  (  +  5H20),  1  gram  ;  aqueous  ammonia,  4  c.c.,  hydroxylamine 
hydrochloride,  3  grams.  The  reagent  gives  a  splendid  red  precipitate 
with  acetylene,  but  begins  to  deteriorate  after  three  days.  T.  M.  L. 

A  Colour  Test  for  the  Detection  of  Methyl  Alcohol.  By 

Edmond  Jandrier  ( Chem .  Gentr .,  1899,  i,  1296  ;  from  Ann .  chim . 
anal.  appl.y  4,  156). — Resorcinol  recommended  by  Mulliken  and 
Scudder  (Abstr.,  1899,  ii,  388)  gives,  with  acraldehyde,  almost  the 
same  colour  as  with  formaldehyde,  and  is  consequently  not  a  safe  test 
for  the  detection  of  methyl  alcohol  ;  the  test  is  also  interefered  with 
by  the  presence  of  furfuraldehyde.  It  is  proposed  to  use  gallic  acid 
instead,  as  recommended  by  Barbet  and  Jandrier  (Abstr.,  1898,  ii,  265). 

L.  DE  K. 

Recognition  of  Marc  Wines  (Tresterweine).  By  Wilhelm 
Fresenius  and  Leo  Grunhut  ( Zeit .  anal.  Chem .,  1899,  38,  472 — 512). 
— Wines  obtained  by  the  fermentation  of  solutions  of  glucose  in 
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contact  with  grape  marc  ( Tresler )  have  hitherto  not  been  distinguish¬ 
able  with  certainty  by  chemical  analysis  from  natural  wines.  The 
authors  believe  they  have  discovered  a  trustworthy  criterion  of  such 
wines  in  the  fact  that  they  contain  little  or  no  tartaric  acid  combined 
with  alkaline  earths,  whilst  natural  white  wines  always  contain 
calcium  tartrate  to  an  extent  which  permits  a  limit  of  about  0*1  gram 
of  tartaric  acid  per  100  c.c.  to  be  established.  The  recognition  of  this 
fact  in  their  composition  depends  on  the  estimation  of  the  ratio  of  the 
total  tartaric  acid  to  the  total  alkalinity  of  the  ash  and  the  alkalinity 
of  the  portion  of  the  ash  soluble  in  water.  With  reference  to  the 
observations  of  Kulisch,  Kohlmann,  and  Hdppner  (Abstr.,  1899,  ii, 
341  •  also  1895,  ii,  465)  on  this  subject,  they  point  out  that,  in  the 
estimation  of  the  soluble  constituents  of  the  ash,  a  very  limited  amount 
of  washing  (30 — 80  c.c.  of  hot  water  for  the  ash  of  100  c.c.  of  wine) 
must  be  employed,  so  as  to  leave  the  calcium  carbonate  of  the  ash  as 
far  as  possible  undissolved.  Formulse  are  given  for  calculating  the 
analytical  data.  An  exception  to  the  above  rule  occurs  in  the  case  of 
marc  wines  to  which  tartaric  acid  has  been  added  during  manufacture. 
Red  wines  also  contain  much  smaller  proportions  of  calcium  tartrate 
than  white  wines.  The  above  criterion  must  therefore  in  all  cases  be 
considered  in  connection  with  other  characteristics  of  marc  wines, 
namely,  a  high  proportion  of  ash  to  total  solids,  high  percentage  of 
tannin,  and  occasionally  also  of  volatile  acids.  It  can  likewise  only 
be  employed  in  cases  where  the  ash  of  the  wine  exhibits  a  normal 
total  alkalinity  and  the  proportion  of  sulphate  is  not  abnormal,  since 
it  is  obvious  that  excessive  sulphuring  would  disturb  the  relations  of 
the  various  tartrates  in  the  wine.  The  alkalinity  factor  of  natural 
wines,  that  is,  the  alkalinity  of  0*1  gram  of  the  ash  expressed  in  cubic 
centimetres  of  normal  alkali,  seldom  exceeds  0*8  or  1*0.  Wines 
exhibiting  a  much  lower  alkalinity  factor  should  be  examined  for 
excessive  sulphuration.  A  much  higher  factor  would  suggest  a  search 
for  added  organic  acids.  The  ratio  of  glycerol  to  alcohol  in  marc 
wines  seems  generally  to  exceed  the  limit  of  7  :  100  laid  down  for 
natural  wines. 

With  regard  to  the  use  of  the  large  proportion  of  tannin  as  a 
criterion  of  marc  wines,  it  is  evident  that  no  limit  can  be  laid  down, 
since  the  proportion  of  tannin  in  natural  wines  varies  widely.  Barth 
has  argued  that  the  ratio  of  total  extract  (after  deduction  of  sugar, 
ash,  and  non-volatile  acids)  to  tannin  may  be  regarded  as  constant, 
and  employs  the  factor  5  for  multiplying  the  tannin.  The  authors 
show,  however,  that  in  a  great  number  of  natural  wines,  even  the 
factor  4  would  be  too  high  and  point  out  the  need  for  further  in¬ 
vestigations  of  this  subject. 

The  authors  also  give  a  complete  analysis  of  the  ash  of  a  marc  wine 
prepared  by  themselves,  and  some  analyses  of  raisin-wines,  one  of 
which  they  also  manufactured.  M.  J.  S. 

Volumetric  Estimation  of  Alcohols,  especially  of  Fusel- Oil 
in  “ Brandies.”  By  Fkanz  Adam  (Chem.  Centr .,  1899,  i,  1226 — 1227; 
from  Oesterr.  Chem .  Zeit.,  2,  241 — 243). — A  solution  of  acetyl  chloride 
in  chloroform,  after  it  has  been  well  shaken  with  water  and  so 
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decomposed  into  acetic  and  hydrochloric  acids,  is  titrated  with  normal 
alkali.  Another  portion  of  the  chloroform  solution  is  allowed  to  act 
on  the  alcohol,  whereby  it  is  partly  decomposed  into  hydrogen  chloride 
and  alkyl  acetate  ;  after  decomposing  the  remainder  with  water,  the 
titration  is  repeated,  and  the  difference  in  alkali  represents  the  amount 
of  the  alcohol.  To  estimate  amyl  alcohol  in  brandy,  the  sample  is 
diluted  to  20  per  cent,  strength  by  volume,  and  the  fusel  oil  then 
extracted  by  repeated  agitation  with  pure  chloroform.,  This  is  re¬ 
peatedly  shaken  with  water,  then  dried  over  burnt  gypsum  and  treated 
with  standard  solution  of  acetyl  chloride,  &c.  The  process  is  also 
suitable  for  the  estimation  of  the  alcohol  number  of  ethereal  oils. 

L.  DE  K. 

Action  of  Bromine  on  Phenol  and  Cresols  with  Reference 
to  the  Analysis  of  Mixtures  of  these  Compounds.  By  Hugo 
Ditz  and  Franz  Cedivoda  ( Zeit ,  angew.  Chem 1899,  873 — 877  and 
897 — 903). — An  alkaline  solution  of  a  phenol  is  mixed  with  a  known 
excess  of  bromine  dissolved  in  caustic  potash,  acidified  with  dilute 
HC1  (1  : 1),  shaken  vigorously  for  1  minute,  and  titrated  with 
standard  thiosulphate  solution  in  the  presence  of  potassium  iodide ; 
under  these  conditions,  1  mol.  of  o-cresol  or  ^-cresol  takes  up  2  atoms 
of  bromine,  whilst  m-cresol  and  phenol  each  combine  with  3  atoms. 
In  the  case  of  ^?-cresol,  it  is  essential  that  the  duration  of  the  experi¬ 
ment  should  not  exceed  the  prescribed  time  limit,  otherwise  the 
amount  of  bromine  required  exceeds  2  atoms.  When  the  alkaline 
solution  of  a  phenol  and  excess  of  bromine  is  acidified  with  concen¬ 
trated  sulphuric  acid,  allowed  to  remain  for  10  minutes,  subsequently 
shaken  for  5  minutes,  and  then  filtered  through  glass  wool  or  sand, 
it  is  found,  by  treating  the  filtrate  with  potassium  iodide  and  titrat¬ 
ing  with  thiosulphate,  that  the  amount  of  bromine  taken  up  corresponds 
with  3  atoms  in  the  case  of  o-eresol  and  ^>-cresol,  and  with  4  for 
m-cresol  and  phenol.  These  results  are  applied  to  the  analysis  of 
mixtures  of  two  or  more  of  these  constituents.  The  mixture  of  the 
phenols  is  separated  from  other  impurities  by  extraction  with  ether ; 
the  ethereal  extract  is  dried  over  calcium  chloride  or  dry  sodium 
sulphate,  distilled  up  to  180°  to  remove  ether  and  last  traces  of  moisture, 
the  fraction  distilling  over  above  this  temperature  is  treated  with 
bromine  by  the  two  methods  just  described,  and  the  amount  of  phenol, 
m-cresol  and  mixed  ortho-  and  para-cresol  determined  by  means 
of  the  following  equations:  (i)  x  +  y  +  z~  a;  (ii)  3Br/94*06.a;  + 
2Br/108*08.</  +  3Br/I08*08.z  =  b;  and  (iii)  4Br/94*06.a  +  3Br/108‘0 S.y  + 
4Br/108,08.£  =  c,  where  x  and  z  represent  the  amounts  of  phenol  and 
m-cresol,  y  the  amount  of  the  mixture  of  the  ortho-  and  para-isomerides, 
a  the  total  quantity  of  phenolic  compounds,  b  the  amount  of  bromine 
absorbed  when  the  solution  is  acidified  with  dilute  hydrochloric  acid, 
and  c  the  amount  taken  up  when  concentrated  sulphuric  acid  is 
employed,  and  the  bromo-derivatives  filtered  off  before  titration. 

G.  T.  M. 

Simplification  of  the  Phenylhydrazine  Test  [for  Sugar  in 
Urine.]  By  Albert  Kowarsky  {Chem.  Centr .,  1899,  i,  1294;  from 
Berl.  klin.  Wochschr .,  36,  412 — 414). — 5  drops  of  pure  phenyl- 
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hydrazine  are  mixed  with  10  drops  of  glacial  acetic  acid  and  1  c.c.  of 
brine,  and  the  mixture  boiled  for  2  minutes  with  3  c.c.  of  the 
supposed  diabetic  urine  and  then  allowed  to  cool  slowly.  If  the 
characteristic  osazone  crystals  form  after  a  few  minutes,  the  urine  is 
practically  free  from  sugar.  If  appreciable  traces  of  albumin  are 
present,  these  must  be  first  removed  by  coagulation  at  the  boiling 
heat.  L.  de  K. 

Stability  of  Gun-Cotton  and  Smokeless  Powder.  By  C. 
Hoitsema  (Zeit.  angew.  Chem.,  1899,  705 — 710). — A  review  of  the 
methods  in  use  for  testing  these  explosives  as  to  their  keeping  powers. 

The  author  thinks  that  at  present  there  are  not  sufficient  grounds 
for  substituting  the  Simon-Thomas  test  for  those  of  Abel  and  of 
Guttmann.  For  comparison,  a  stock  of  materials  of  guaranteed  make 
and  of  known  age  should  be  kept.  L.  de  K. 

Chemistry  of  Butter*  Pat.  II.  Chemical  Composition  of 
Butter-Pat.  By  C.  A.  Browne,  jun.  (J.  Amer .  Chem .  Soc .,  1899,  21, 
807 — 827.  Compare  Abstr.,  1899,  ii,  709). — This  is  a  long  investiga¬ 
tion  as  to  the  true  composition  of  butter-fat ;  on  the  whole,  the  article 
does  not  lend  itself  to  useful  abstraction. 

The  following  analysis  of  the  fatty  acids  obtained  from  100  grams 
of  butter  is  interesting  as  it  confirms  the  result  of  Hehner  and 
Mitchell  (Abstr,,  1897,  ii,  287)  as  to  the  small  proportion  of  stearic 
acid  contained  in  butter:  dihydroxystearic,  1*00;  oleic,  32*50 ; 
stearic,  T83 ;  palmitic,  38*61  ;  myristic,  9*89;  lauric,  2*57;  capric 
(decoic),  0*32  ;  caprvlic  (octoic),  0*49  :  caproic  (hexoic),  2*09;  butyric 
acid,  5*45  ;  total,  94*75.  L.  de  K. 

The  Reichert  Number  of  Butter.  By  James  H.  Stebbins 
(J.  Amer.  Chem .  Soc.,  1899,  21,  938 — 940). — From  the  result  of  317 
analyses  of  genuine  butters,  the  author  is  in  favour  of  placing  the 
lowest  allowable  limit  of  the  Reichert  number  at  1T5.  L.  de  K. 

Analysis  of  Bees  Wax.  By  Angiolo  Funaro  (. UOrosi ,  1899,22, 
109 — 123). — The  adulterants  of  bees  wax  are  Japan  and  CarnaUba 
wax,  animal  fats,  stearic  acid,  resins,  cerasin,  and  paraffin  wax.  The 
various  methods  for  detecting  and  estimating  these  impurities  are 
described  in  detail  and  discussed.  T.  H.  P. 

The  SesamS  Oil  Reaction  and  Sesame  Butter.  By  Karl 
Bernhard  Sohn  ( Bied .  Centr.,  1899,  28,  298 — 299  ;  from  Milchzeit 
1898,  498). —The  employment  of  pure  furfuraldehyde  which  has  been 
recently  distilled  in  a  vacuum,  and  is  colourless,  is  of  great  importance 
in  testing  for  margarine  by  means  of  the  Baudouin  test.  In  case  pure 
furfuraldehyde  is  not  available,  the  employment  of  furfuramide  is 
recommended. 

The  following  process  for  detecting  for  sesamS  oil  is  given  :  the 
melted  filtered  butter  (10  c.c.)  is  extracted  with  hydrochloric  acid 
of  sp.  gr.  1*125  three  or  four  times  or  until  the  acid  remains  colour¬ 
less.  Five  c.c.  of  the  butter  fat  is  then  shaken  with  a  solution  of 
1*08  grams  of  furfuramide  in  100  c.c.  of  absolute  alcohol  (0*1  c.c.)  and 
hydrochloric  acid  of  sp.  gr.  1*19  (10  c.c.)  for  at  least  half  a  minute. 
If  the  fat  solidifies,  it  is  heated  at  60 — 70°.  If  the  hydrochloric  acid 
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shows  a  red  coloration  which  does  not  soon  disappear,  sesame  oil  is 
proved  to  be  present ;  with  small  amounts  of  sesam6  oil,  the  colora¬ 
tion  takes  hours  to  appear.  N.  H.  J.  M. 

[Testing  Butter  for  Oil  of  Sesame.]  By  H,  Weigmann  ( Bied . 
Centr .,  1899,  28,  629). — See  this  vol.,  ii,  40. 

Detection  and  Estimation  of  Formaldehyde  in  the  Free 
State  and  in  its  Compounds.  By  G.  H.  A.  Clowes  and  Bernhard 
Tollens  ( Ber .,  1899,  32,  2841 — 2848). — -Formaldehyde  is  estimated 
by  heating  with  phloroglucinol  and  hydrochloric  acid  at  70 — 80°  and 
weighing  the  phloroglucide,  C7H603,  which  is  produced  under  these 
conditions.  In  most  of  its  compounds,  the  formaldehyde  can  be 
estimated  in  this  way  by  using  hydrochloric  acid  and  water,  but  in 
some  cases  it  is  necessary  to  employ  a  more  or  less  concentrated  sul¬ 
phuric  acid  to  hydrolyse  the  methylene  compound.  A  large  number 
of  analytical  results  are  given.  T.  M.  L. 

[Separation  of  Acetone  from  Acetoacetic  and  Acetonedi- 
carboxylic  Acids].  By  Luigi  Sabbatani  (Chem.  Centr.,  1899,  ii, 
22 — 23  ;  from  Atti  Real.  Accad.  Torino ,  34). — See  this  vol.,  ii,  32. 

New  Reaction  of  Acetone  and  a  New  Method  for  the 
Detection  of  Aliphatic  Amines.  By  Enrico  Bimini  ( L'Orosi , 
1899,  22,  40 — 44). — If  to  a  mixture  of  an  aliphatic  monamine  with  a 
10  per  cent  solution  of  acetone  a  few  drops  of  a  concentrated  solution 
of  sodium  nitroprusside  are  added,  a  magenta  coloration  is  formed, 
which  gradually  becomes  more  and  more  intense  and  lasts  for  several 
hours  ;  the  addition  of  a  few  drops  of  acetic  acid  changes  it  to  an  intense 
violet.  When  the  hydrochloride  of  the  amine  is  employed,  too  much 
alkali  must  not  be  added,  as  in  this  case  the  orange  tint  of  Legal’s 
reaction  is  obtained;  this,  however,  vanishes  much  more  quickly  than 
the  red  coloration.  By  using  aniline  or  phenylhydrazine  in  place  of 
the  aliphatic  monamine,  no  coloration  is  obtained,  whilst  benzylamine 
gives  a  faint  violet  colour  which  forms  slowly.  With  secondary 
aliphatic  monamines,  Legal’s  reaction  takes  place,  whilst  tertiary 
amines  act  simply  as  alkalis. 

No  coloration  is  obtained  if,  instead  of  acetone,  one  of  the  following 
substances  is  employed  : — formaldedyde,  acetaldehyde,  paraldehyde, 
isobutaldehyde,  or  valeraldehyde,  chloral,  benzaldehyde,  salicyl- 
aldehyde,  anisaldehyde  or  cinnamaldehyde,  furfuraldebyde,  dextrose, 
acetophenone,  benzophenone,  ethyl  acetoacetate,  camphor,  fenchone, 
or  tanacetone  ;  with  concentrated  solutions  of  pyruvic  acid,  a  brown 
coloration  forms  and  changes  to  green,  whilst  with  dilute  solutions  a 
ponceau  tint  is  developed. 

The  presence  of  1/10  per  cent,  of  acetone  in  a  solution  can  be 
detected  in  this  way,  and  the  formation  of  the  colour  is  not  interfered 
with  by  the  presence  of  alcohol  or  acetaldehyde. 

Use  is  made  of  this  reaction  of  acetone  and  of  that  of  acetaldehyde 
formerly  described  (Rendiconti  Amministr.  Civile .  Ministero  del  Inter  no, 
1898)  by  the  author  to  distinguish  between  primary  and  secondary 
aliphatic  amines.  The  formation  of  an  azure  coloration  on  adding 
sodium  nitroprusside  and  aldehyde  to  the  solution  of  an  amine,  shows 
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that  the  base  is  secondary,  whilst  if  acetone  is  added  in  place  of  the 
aldehyde,  and  a  magenta  tint  is  given  to  the  liquid,  the  amine  is 
primary.  These  reactions  are  obtained  in  mixtures  of  primary, 
secondary,  and  tertiary  amines.  T.  H.  P. 

Volumetric  Estimation  of  Quinones  Derived  from  Benzene. 
By  Amand  Valeur  ( Compt .  rend l.,  1899,  129,  552 — 553). — The  method 
described  is  based  on  the  reduction  of  quinones  by  hydriodic  acid,  all 
secondary  reactions  being  avoided  by  operating  in  the  following 
manner.  A  cooled  mixture  of  20  c.c.  of  concentrated  hydrochloric 
acid  with  an  equal  volume  of  95  per  cent,  alcohol  is  quickly  added 
to  20  c.c.  of  a  10  per  cent,  aqueous  solution  of  potassium  iodide.  The 
liquid  is  then  poured  into  the  alcoholic  solution  of  the  quinone  and 
the  iodine  liberated  is  titrated  with  Nj  10  sodium  thiosulphate  solution. 
The  process  is  expeditious,  and  is  shown  to  give  accurate  results  in 
the  case  of  quinone,  dichloroquinone,  toluquinone,  and  thymoquinone  ; 
it  is  also  applicable  to  unstable  compounds  of  quinones,  such  as  pheno- 
quinones  and  quinhydrones.  N.  L. 

A  Colour  Reaction  to  Distinguish  the  Hydrochlorides  of 
m-Phenylenediamine  and  ^-Phenylenediamine.  By  L.  Cuniasse 
( Chem .  Centr .,  1899,  i,  1297  ;  from  Ann.  chim.  anal,  appl .,  4, 156 — 157). 
— The  meta-compound,  when  heated  in  aqueous  solution  with  a  few 
drops  of  a  1  per  cent,  solution  of  acetaldehyde  in  proof- spirit  slightly 
acidified  with  acetic  acid,  yields,  when  cold,  a  splendid  yellow  colora¬ 
tion  with  a  strongly  green  fluorescence.  The  para-compound  turns 
orange-red  without  any  fluorescence.  L.  de  K. 

Estimation  of  Urea  in  the  Tissues :  and  the  Amount  con¬ 
tained  in  the  Liver.  By  Rudolf  Gottlieb  (Chem.  Centr. ,  1899, 
i,  1298;  from  Arch.  Exp.  Path .  Pharm .,  42,  238 — 249).— The  urea  is 
first  isolated  as  a  mercuric  compound  by  von  Schroeder’s  process ; 
finally,  the  alcoholic  solution  of  the  urea  is  precipitated  by  an  ethereal 
solution  of  oxalic  acid  and  the  acid  contained  in  the  urea  oxalate 
found  by  titration. 

The  blood  of  starving  dogs  contains  0  0 11 — 0*02  per  cent,  of  urea  ; 
when  on  meat  diet,  it  increases  to  0*033 — 0*056  per  cent.  The  liver, 
contrary  to  expectation,  contains  only  0*008 — 0*02  per  cent. 

L.  de  K. 

Detection  of  “  Saccharin  ”  in  Wines.  By  Dioscoride  Vitali 
(Chem.  Centr.,  1899,  i,  1297 — 1298  ;  from  Boll.  Chim.  Farm.,  38, 
297 — 300). — The  only  trustworthy  method  is  based  on  the  conversion 
of  the  sulphur  of  “  saccharin  ”  into  sulphate. 

Small  quantities  of  “saccharin  ”  may  be  estimated  by  precipitation 
with  mercuric  nitrate.  The  precipitate  is  then  weighed  and  the 
amount  of  mercuric  oxide  in  it  estimated,  the  difference  representing 
the  “saccharin.”  L.  de  K. 

Employment  of  Chloral  Hydrate  in  the  Estimation  of 
Alkaloids.  By  Eduard  Schaer  (Zeit.  anal.  Chem.,  1889,  38, 
469 — 472). — The  author  completely  confirms  Lenz’s  opinion  (Abstr., 
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1899,  ii,  391)  as  to  the  value  of  chloral  hydrate  for  the  ex¬ 
traction.  of  the  vegetable  alkaloids  from  plant  products,  especially 
when  large  proportions  of  resins  and  ethereal  oils  are  present.  A 
still  more  powerful  solvent,  especially  for  solid  fats  and  waxes,  is  a 
concentrated  alcoholic  solution  of  chloral  alcoholate.  Mauch  has 
made  the  observation  that  the  salts  of  the  alkaloids  are  dissolved  by 
aqueous  chloral  hydrate  as  readily  as  the  free  bases.  A  difficulty  is, 
however,  encountered  in  the  extraction  of  strychnine  from  nux 
vomica  seeds  and  Ignatius  beans,  in  consequence  of  the  presence  of 
mucoid  compounds,  which  (in  common  with  certain  varieties  of  starch 
and  also  animal  gelatin)  swell  up  in  chloral  hydrate,  and  render  it 
viscous.  Caoutchouc  and  gutta  percha  also  resist  completely  the  sol¬ 
vent  action  of  chloral  hydrate,  and,  when  they  are  present  to  a  large 
extent,  no  advantage  results  from  the  use  of  chloral. 

Mauch  asserts  that  when  the  chloral  hydrate  solutions  of  the  bases 
are  warmed,  the  bases  are  often  converted  into  formates.  So  far  as 
the  author’s  experience  extends,  the  chloral  solutions  of  the  alkaloid 
salts  exhibit  great  permanence,  and,  may  be  heated  on  the  water-bath 
without  loss  of  alkaloid.  M.  J.  S. 

The  Chromic  Acid  Test  for  Cocaine.  By  George  L.  Schaefer 
{J.  Amer.  Chem.  jSoc.,  1899,  21,  936 — 938.  Compare  Abstr.,  1899,  ii, 
715). — In  reply  to  the  criticisms  of  Squire  ( Chemist  and  Druggist, 
April  22),  Cownley  ( Pharm .  J.  Trans. ,  April  15),  and  Merck  ( Pharm . 
Zeit.y  No.  42),  the  author  upholds  his  own  chromate  process. 

L.  DE  K. 

The  Active  Principle  of  Cayenne  Pepper.  By  Karl  Micro 
{Chem.  Centr.y  1297  ;  from  Zeit.  Unters.  Nahr.-Gennussm .,  2, 
411—412.  Compare  Abstr.,  1899,  i,  716). — Capsacutin  described  by 
Morbitz  is  probably  the  same  compound  as  the  author’s  capsaicin, 
C18HiS03N,  the  active  principle  of  Capsicum  annuum ,  L .,  and  Capsicum 
fastigiatum ,  Bl. 

Reactions  of  capsaicin. — When  moistened  with  neutral  solution  of 
ferric  chloride  and  a  little  alcohol,  insoluble,  greenish-blue  drops  are 
noticed,  but  this  test  is  not  particularly  delicate.  Strong  sulphuric 
acid  and  a  particle  of  sugar  cause,  after  some  hours,  a  fine  violet 
coloration.  When  heated  on  the  water-bath  with  strong  hydrochloric 
acid,  an  alkaloidal  substance  is  obtained  which  yields  precipitates 
with  platinic  chloride,  iodine,  and  potassium  mercuric  iodide. 

L.  DE  K. 

Detection  of  N ucleo-albumin  in  Urine  by  means  of  Tannin. 
By  Leon  Garnier  and  L.  Michel  {J.  Pharm.,  1899,  [vi],  10, 
150 — 152). — The  precipitate  produced  when  tannin  (Alm^n’s  reagent) 
is  added  to  urine  previously  diluted  with  its  own  volume  of  a  satu¬ 
rated  solution  of  sodium  chloride,  consists  chiefly  of  tannin  with  a 
small  amount  of  sodium  chloride  and  traces  of  nitrogenous  substances. 
The  phosphates  present  in  the  urine  cause  the  precipitation  of  the 
tannin.  Ott’s  statement  {Jahresber.  fur  Thierchemie ,  1895,  567)  that 
the  formation  of  this  precipitate  is  a  sure  test  for  the  presence  of 
nucleo-albumin  is  thus  proved  to  be  erroneous.  H.  It.  Le  S. 
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Estimation  of  the  Products  of  Digestion  with  Pepsin.  By 
Jean  Effront  ( Chem .  Zeit.,  1899,  23,  770 — 771  and  783 — 784). — A 
solution  of  tannin  in  tartaric  acid  may  be  employed  for  separating 
proteoses  and  peptones,  as  proteoses  are  precipitated  and  peptones 
remain  in  solution  ;  its  use  is  suggested  as  a  reagent  in  the  analysis 
of  the  products  of  peptonisation.  For  a  complete  analysis,  the  follow¬ 
ing  determinations  should  be  made  :  1,  total  nitrogen ;  2,  total  pro- 
teids ;  3,  syntonins ;  4,  proteoses  ;  5,  peptones.  For  the  total  proteids, 
the  solution  is  precipitated  with  phosphotungstic  acid,  the  precipitate 
washed  with  A/2  hydrochloric  acid  and  dried  without  removal  from 
the  filter ;  the  nitrogen  in  this  precipitate  is  estimated,  and  the 
number  thus  obtained  multiplied  by  6*25  gives  the  total  proteids. 
Syntonins  may  be  estimated  by  exactly  neutralising  the  solution  with 
sodium  hydroxide  (1  :  10),  or  even  more  correctly  by  estimating  the 
total  proteids  in  the  original  solution  and  then  in  the  neutralised 
solution,  the  difference  between  the  two  determinations  giving  the 
percentage  of  syntonins.  Proteoses  may  be  precipitated  by  a  tartaric 
acid  solution  of  tannin  after  the  albumin  is  first  removed  by  coagula¬ 
tion,  and  the  syntonins  by  neutralisation.  The  solution  is  made  by 
dissolving  tannin  (50  grams)  in  water  (500  c.c.)  adding  A-sodium 
hydroxide  (50  c.c.),  making  up  to  1  litre,  and  then  adding  15  c.c.  of  a 
10  per  cent,  tartaric  acid  solution.  The  precipitate  is  well  washed, 
then  dried  between  filter-paper,  and  the  percentage  of  nitrogen  deter¬ 
mined.  The  peptones  which  remain  in  solution  may  be  precipitated 
by  phosphotungstic  acid. 

The  percentages  of  peptoses  obtained  by  salting  out  with  zinc 
sulphate,  and  by  precipitating  with  a  tartaric  solution  of  tannin,  are 
not  concordant  when  the  proteid  solution  has  undergone  an  appre¬ 
ciable  amount  of  peptonisation. 

The  results  obtained  also  indicate  that  phosphotungstic  acid  is  an 
uncertain  reagent  for  estimating  peptones.  It  appears  that,  after  pro¬ 
longed  peptonisation,  the  peptones  are  no  longer  precipitated  by  this 
reagent,  and  it  is  concluded  that  the  compounds  known  as  peptones 
are  really  substances  of  very  different  characters,  some  of  which  are 
precipitated  by  the  phosphotungstic  acid  reagent  and  others  not,  and, 
further,  that  peptones  themselves  are  acted  on  by  pepsin. 

The  process  of  analysis  described  above  gives  accurate  results  only 
when  peptonisation  has  proceeded  for  a  short  time.  J.  J.  S. 

Analysis  of  Glue  and  Leather.  By  Wilhelm  Fahrion  (Chem. 
Zeit .,  1899,  23,  452 — 453). — Glue  and  leather  contain  a  small  quantity 
of  fatty  matter,  which,  however,  is  partially  oxidised,  and  incompletely 
soluble  in  light  petroleum.  To  estimate  fat  in  glue,  10  grams  of  the 
cut-up  sample  are  heated  with  40  c.c.  of  8  per  cent,  alcoholic  potash 
on  the  water-bath,  adding  some  more  alcohol  if  necessary,  and  finally 
evaporating  to  dryness.  The  residue  is  then  dissolved  in  hot  water 
and  rendered  acid  with  hydrochloric  acid.  The  liquid  is  heated  nearly 
to  boiling  for  half-an-hour,  then  transferred  to  a  separating  funnel, 
and,  when  cold,  shaken  with  ether  and  then  left  to  settle  overnight. 
The  aqueous  layer  is  drawn  off,  the  ether  poured  off,  and  the  hydroxy- 
acids  which  adhere  to  the  sides  of  the  funnel  are  dissolved  in  hot 
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alcohol.  Both  the  ethereal  and  alcoholic  solutions  are  then  evaporated 
in  the  same  tared  dish. 

Alcoholic  potash  is  also  useful  in  leather  analysis.  The  rasped 
sample  is  first  extracted  with  light  petroleum  to  obtain  the  bulk  of 
the  fat.  It  is  then  treated  with  alcoholic  potash  as  described,  but  on 
faintly  acidifying  with  hydrochloric  acid,  a  precipitate  of  tannin  and  its 
derivatives  (phlobaphens)  is  obtained  which  occludes  some  more  fat,  and 
also  any  hydroxy-acids.  The  fat  may  be  extracted  with  ether,  but  as 
yet  a  process  is  not  known  for  the  separation  of  fatty  hydroxy-acids 
from  the  tannin  precipitate.  The  latter  may  be  dried  and  weighed,  but 
as  it  always  contains  mineral  matters,  it  must  be  finally  burnt  to  ash. 

L.  DE  K. 

Estimation  of  Humus  in  Soils.  By  C.  Aschman  and  Harold 
Faber  ( Chem .  Zeit. ,  1899,  23,  61).— ~ 25  grams  of  the  finely  divided  air- 
dried  sample  are  put  into  a  porcelain  dish  and  heated  for  1  hour  on 
the  boiling  water-bath  with  100  c.c.  of  aqueous  caustic  soda  (50  grams 
per  litre) ;  the  liquid  is  poured  off  and  the  extraction  repeated 
several  times.  The  whole,  including  the  deposit,  is  then  made  up  to 
510  c.c.  (10  c.c.  being  occupied  by  the  insoluble  matter)  and  after  the 
supernatant  liquid  has  become  clear,  an  aliquot  part  is  syphoned  off 
and  tested  as  follows  :  0T25  gram  of  humic  acid  (acid.  Jmminic.  pur.)  is 
dissolved  in  soda  solution  and  diluted  to  500  c.c. ;  5  c.c.  are  diluted  to 
100  c.c.,  10  c.c.  of  dilute  sulphuric  acid  (1  :  5)  added,  and  the  liquid 
boiled  with  addition  of  solution  of  potassium  permanganate  (0*32 
gram  per  litre)  until  the  colour  is  no  longer  discharged.  10  c.c.  of 
a  solution  of  oxalic  acid  (0'63  gram  per  litre)  are  now  added  and  the 
excess  of  oxalic  acid  titrated  back  with  the  permanganate  solution. 
The  usual  blank  experiment  is  then  made,  and  having  thus  found  the 
humic  acid  value  of  the  permanganate,  the  amount  of  humic  acid  in 
the  soil  may  be  ascertained  by  titration.  For  the  success  of  the  ex¬ 
periment,  it  is  necessary  that  the  amount  of  the  humic  acid  present  in 
the  aliquot  part  of  the  solution  of  the  sample  shall  not  materially 
differ  from  the  amount  used  in  the  standardising  experiment. 

L.  DE  K. 

Analyses  of  Ginger.  By  Edwy  G.  Clayton  (Analyst^  1899,  24, 
122 — 125). — The  author  has  analysed  37  samples  of  ginger  from 
various  sources  (some  of  them  being  again  analysed  after  steeping  in 
water  or  proof  spirit)  and  has  tabulated  the  results. 

The  analysis  comprises  the  following  estimations  :  soluble  and  in¬ 
soluble  ash ;  the  extracts  obtained  with  cold  water,  ether,  absolute 
alcohol  (after  complete  extraction  with  ether),  and  light  petroleum 
respectively  ;  essential  oil ;  alkalinity  calculated  as  potash,  and  chlorine 
in  the  soluble  ash  ;  in  certain  cases,  the  ash,  alkalinity  of  the  ash, 
chlorine  in  the  cold  water  extract,  water,  and  silica  were  also  deter¬ 
mined. 

It  appears  that  the  commercial  processes — washing,  scraping, 
cutting,  grinding,  and  separation  of  fibre — do  not  so  alter  the  composi¬ 
tion  of  genuine  ginger  as  to  convey  the  idea  that  it  has  been  adulterated 
with  spent  ginger,  except  in  some  cases  where  excessive  washing  had 
occurred.  L.  de  K. 
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Electrical  Conductivity  of  Alkali  Chlorides  and  Nitrates. 
By  Friedrich  Kohlrausch  and  Margaret  E.  Maltby  ( Chem .  Centr ., 
1899,  ii,  465 — 466  ;  from  Sitz.  Kgl.  Akad.  Wiss.  Berlin ,  1899,  665). — • 
With  the  view  of  testing  the  theoretical  connection  between  molecular 
conductivity  and  ionic  migration,  the  conductivities  in  dilute  solution 
of  the  chlorides  and  nitrates  of  potassium,  sodium,  and  lithium  have 
been  determined  with  the  greatest  care.  The  numbers  in  the  follow¬ 
ing  table  give  the  equivalent  conductivities  at  18°  for  solutions  of  the 
concentration  m}  and  represent  the  mean  of  several  determinations, 
which  agreed  on  the  average  to  1 /4000th. 


TO. 

KC1. 

NaCl. 

LiCl. 

kno3. 

NaN03. 

LiNOg. 

0*0001 

129*05 

108-06 

98-06 

125-49 

104-53 

94-38 

0-0002 

128-76 

107-80 

97*78 

125-18 

104-18 

94-07 

0-0005 

128-09 

107-18 

97-13 

124*44 

103-53 

93-45 

o-ooi 

127-33 

106-48 

96-45 

12364 

102-85 

92-80 

0002 

126-29 

105-55 

95-55 

122-59 

101-88 

91-91 

0-005 

124-40 

103-79 

93-86 

120-47 

100-07 

90-27 

0-01 

122-42 

101-95 

92-08 

118-20 

98-16 

88-55 

0-02 

12000 

99-66 

89-88 

115-27 

95-70 

86-38 

0-05 

115-94 

95-86 

86-22 

110-09 

91-60 

82-86 

0-1 

112-00 

92-01 

82-35 

104-77 

87-24 

79-24 

0-2 

107-96 

87-73 

77-93 

98-74 

82-28 

75-06 

0-5 

102-40 

80-93 

70-65 

89*23 

74-05 

68*03 

1-0 

98-28 

74-34 

63-30 

80-47 

65-86 

60-80 

For  solutions  up  to  and  including  the  concentration  W/500,  each 
ion  has  a  specific  conductivity,  which  depends  on  the  concentration 
alone  ;  up  to  Nj  10  solution,  the  deviations  from  this  rule  amount  to 
+  1  per  cent.  As  a  rule,  the  fall  of  ionic  conductivity  with  increasing 
concentration  is  most  rapid  in  the  case  of  ions  with  high  migration 
velocity,  but  no  general  and  simple  law  can  be  laid  down.  Within 
the  same  limits,  the  fall  of  conductivity  is,  in  the  cases  of  potassium 
and  sodium,  more  rapid  for  the  nitrate  than  for  the  chloride  ;  in  the 
case  of  lithium,  more  rapid  for  the  chloride  than  for  the  nitrate. 

J.  C.  P. 

Change  of  Free  Energy  in  Fused  Halogen  Compounds  of 
some  Heavy  Metals.  By  Bichard  Lorenz  ( Zeit .  anorg.  Chem ., 
1899,  22,  241 — 255.  Compare  Abstr.,  1899,  ii,  269). — In  determining 
the  E.M.F.  of  polarisation  for  a  number  of  fused  salts  (Abstr.,  1899, 
ii,  267),  Czepinski  found  the  temperature  coefficient  abnormally  large 
at  higher  temperatures.  Further  investigation  by  Weber  (Abstr., 
1899,  ii,  724)  has  shown  that  this  coefficient  dEjdT  is  regular,  even 
up  to  high  temperatures,  when  the  electrodes  are  kept  far  enough 
apart ;  the  necessity  for  this  is  due  to  the  diffusing  and  penetrating 
power  of  the  halogen  and  the  metallic  vapour. 

VOL.  LXXVI1I.  ii, 
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Differentiation  of  the  equation  E  =  Q  -f  T.dEIdT  leads  to  the  relation 
-  dQ/dT=  T.d^E/dT2.  Thus,  when  dE\dT  is  constant,  Q  must  also  be 
constant.  This  relation  is  approximately  fulfilled  in  the  case  of  lead 
chloride,  so  that  the  molecular  heat  of  the  compound  is  very  nearly 
the  sum  of  the  atomic  heats  of  the  components.  On  the  assumption 
that  this  relation  holds  exactly,  the  E.M.F.  may  be  extrapolated  for 
ordinary  temperatures.  The  value  thus  calculated  for  the  E.M.F.  of 
the  system  Pb  |  PbCl2  |  Cl2  is  1*65  volts,  agreeing  with  the  value 
1*59  volts  for  the  E.M.F.  of  decomposition  of  lead  chloride  in  solution, 
calculated  by  Bodlander  from  its  solubility. 

The  paper  also  discusses  the  ionic  concentrations  in  fused  salts, 
leading  to  the  conclusion  that  the  dissociation  of  fused  silver  chloride 
is  rather  more  than  twice  that  of  fused  lead  chloride.  J.  0.  P. 

Coagulative  Power  of  Electrolytes.  By  W.  0.  Dam  pier 
Whetham  (Phil,  Mag.,  1899,  48,  474 — 477). — The  coagulative  power 
of  an  electrolyte  may  be  taken  as  inversely  proportional  to  the 
number  of  gram- equivalents  necessary  to  produce  immediate  coagula¬ 
tion  in  a  given  solution  of  a  colloid.  The  coagulative  powers  of 
sulphates  with  uni-,  bi-,  and  ter- valent  ions  stand  in  the  ratio 
1:35: 1023  (compare  Trans.,  1895,  67,  63),  those  of  chlorides  in  the 
ratio  1:30: 1650.  There  is  certainly  an  intimate  connection  between 
the  coagulative  power  and  the  electrical  properties  of  a  solution,  and 
it  may  be  supposed  that  to  produce  coagulation  a  certain  minimum 
electrical  charge  is  necessary.  Further,  as  the  electrical  charge  on  an 
ion  is  proportional  to  its  valency,  equal  charges  are  carried  by 
2n  triads,  3 n  dyads,  or  monads.  On  this  basis,  it  is  shown  that 
the  coagulative  powers  of  uni-,  bi-,  and  ter-valent  ions  in  equivalent 
solution  are  in  the  ratio  1  :  x  :  x2,  agreeing  well  with  the  numbers  just 
quoted.  If  this  view  is  correct,  the  coagulative  power  of  a  quadri¬ 
valent  metallic  sulphate  would  be  about  30,000  times  as  great  as  that 
of  a  sulphate  with  a  univalent  ion.  J.  C.  P. 

Application  of  the  Dissociation  Theory  to  the  Electrolysis 
of  Aqueous  Solutions  of  Two  Electrolytes  with  One  Common 
Ion.  By  James  G.  MacGregor  ( Chem .  Gentry  1899,  ii,  82  ;  from 
Trans.  Roy.  Soc.  Canada ,  [ii],  4,  117 — 148). — The  author  has  cal¬ 
culated  the  values  of  the  dissociation  in  solutions  of  mixed  electrolytes 
with  one  common  ion,  and  obtained  from  these  values  the  ratio  of  the 
transference  numbers  of  the  other  two  ions,  the  values  so  resulting 
being  compared  with  those  obtained  by  Hopfgartner  (Abstr.,  1898, 
ii,  151).  The  agreement  was  satisfactory  in  the  cases  of  solutions  of 
sodium  and  hydrogen  chlorides,  potassium  chloride  and  iodide,  and 
barium  and  hydrogen  chlorides.  Agreement  was  not  obtained  in  the 
case  of  solutions  of  copper  and  hydrogen  sulphates,  but  this  is  explic¬ 
able  by  the  dissociation  of  the  acid  into  H  and  HS04  ions  as  well  as 
into  H2  and  SO"4  ions.  L.  M.  J. 

Theory  of  the  Electrolytic  Solution  Pressure.  By  R.  A. 
Lehfeldt  (Phil.  Mag.)  1899,  48,  430—433). — The  electrolytic  solu¬ 
tion  pressure,  II,  of  a  metal  is  calculated  from  the  observed  E.M.F. 
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between  the  metal  and  the  solution  in  which  it  is  immersed  by  the 
equation  E  =  RT/€.\ogeTl/P,  where  e  is  the  quantity  of  electricity 
associated  with  1  gram-equivalent,  and  P  is  the  osmotic  pressure  of 
the  metallic  ions  in  the  solution.  For  zinc,  II  has  the  very  high 
value  9*9  x  1018  atmospheres.  An  expression  is  obtained  for  the 
tension  due  to  the  electrical  double  layer  between  the  metal  and  the 
ions  in  solution,  leading  to  the  equation,  x~  J  DTlj^irt2,  where  x  is 
the  number  of  gram-equivalents  that  go  into  solution  per  sq.  cm.  of 
surface,  and  D  the  dielectric  constant  of  the  medium.  From  this 
equation,  it  may  be  shown  that  in  order  to  produce  the  solution 
pressure  attributed  to  zinc,  1*27  grams  of  the  metal  would  have  to 
pass  into  the  ionic  form  per  sq.  cm.  immersed,  a  conclusion  which  is 
not  borne  out  by  observation.  Besides  this  difficulty  with  regard  to 
the  electrolytic  solution  pressure  of  zinc,  there  is  one  of  another  kind 
in  the  case  of  palladium,  for  which  11=  1*5  x  10 ~36 ;  the  smallness  of 
this  value  involves  the  rejection  of  the  molecular  theory  of  fluids. 

J.  C.  P. 

Thermal  Conductivity  in  Gases.  By  M.  Smoluchowski  B.  von 
Smolan  ( Chem .  Centr.,  1899,  ii,  353,  from  Oesterr.  Chem.  Zeit .,  2 ,  385). 

- — It  has  been  previously  shown  that,  as  foretold  by  Maxwell,  the 
thermal  conductivity  of  a  gas  is  independent  of  pressure.  The  author 
shows,  however,  that  this  does  not  hold  for  very  low  pressures,  and  in 
this  case  a  temperature  difference  occurs  at  the  surface  of  gas  and 
solid.  When  the  mean  wave-length  is  greater  than  the  dimensions  of 
the  containing  vessel,  the  phenomena  are  very  complicated.  Brush’s 
assumption  of  the  existence  of  etherion  is  not  justified,  and  the 
author  considers  the  supposed  element  to  be  merely  aqueous  vapour 
(compare  Abstr.,  1899,  ii,  287).  L.  M.  J. 

Thermal  Capacity  and  Colour  Changes  of  Solutions  of 
Cobalt  Chloride.  By  M.  Wrewsky  {Chem.  Centr.,  1899,  i,  1202  j 
from  J.  Russ.  Chem.  Soc.}  1899,  31,  164 — 171). — Owing  to  difficulties 
in  calorimetry  at  high  temperatures,  the  changes  in  colour  were 
brought  about  by  the  addition  of  alcohol.  The  change  from  a  blue  to 
a  red  solution  is  accompanied  by  an  increase  in  the  difference  between 
the  thermal  capacities  of  solution  and  solvent.  The  author  considers 
the  results  support  Berthelot’s  hydrate  theory.  The  decrease  of 
thermal  capacity  by  dissolution  of  salts  is  a  function  of  both  concen¬ 
tration  and  temperature,  increase  of  both  acting  in  the  same  sense. 

L.  M.  J. 

Note  by  Abstractor. —  With  regard  to  the  comparison  of  the  heat 
capacities  of  a  solution  and  its  components,  see  Tammann,  Abstr., 
1896,  ii,  289. 

Thermal  Capacity  of  Solutions  of  Sulphuric  Acid.  By 
Eugen  von  Biron  {Chem.  Centr.,  1899,  i,  1202 — 1204;  from  J.  Russ. 
Chem.  Soc..  1899,  31,  171 — 203). — The  author  has  determined  the 
mean  specific  heat  between  18 '6  and  21*8  for  solutions  of  sulphuric 
acid  of  the  composition  H2S04,^H20,  where  n  varies  from  0  to  1600, 
the  extreme  values  for  these  liquids  being  0*3352  and  0*99675.  The 
molecular  heat  for  the  monohydrate  is  51*17,  that  calculated  from  its 
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components  being  50*9,  and  the  difference  is  ascribed  to  the  heat  of 
dissociation  of  the  hydrate.  At  dilutions  greater  than  H2S04,100H20, 
a  linear  relationship  is  found  to  exist  between  the  equivalent  electrical 
conductivity  and  the  difference  between  the  found  and  calculated 
values  for  the  molecular  heat,  so  that  it  appears  probable  that  both 
owe  their  origin  to  the  same  cause  (compare  Tammann,  Abstr., 
1896,  ii,  289).  L.  M.  J. 

Some  Boiling  Point  Curves.  II.  By  John  K.  Haywood 
(J.  Amer.  Chem.  JSoc.,  1899,  21,  994 — 1001). — A  continuation  of 
the  author’s  previous  paper  (Abstr.,  1899,  ii,  632),  the  mixtures 
examined  being  benzene  with  chloroform,  carbon  tetrachloride,  ether, 
acetone,  and  methyl  alcohol ;  and  methyl  alcohol  with  ethyl  alcohol, 
carbon  tetrachloride,  and  ether.  Minima  were  obtained  in  the  follow¬ 
ing  cases  at  the  temperatures  and  composition  given  :  benzene  with 
methyl  alcohol,  58*3°  ;  53  to  67  per  cent,  of  benzene  ;  methyl  alcohol 
with  carbon  tetrachloride,  55‘95°,  about  18*4  per  cent,  of  alcohol. 
The  law  previously  suggested  that  chemically  similar  substances  yield 
similar  boiling  point  curves  again  receives  support,  whilst  it  also  ap¬ 
pears  that  similarity  of  constitution  of  the  two  mixed  compounds  is 
unfavourable  to  the  production  of  a  minimum  even  when  the  boiling 
points  are  close  together.  L.  M.  J. 

Liquid  Mixtures  of  Constant  Boiling  Point.  By  Garnett 
Byland  (Amer,  Chem .  «/.,  1899,  22,  384 — 396). — A  mixture  of  methyl 
alcohol  and  benzene  containing  38  per  cent,  of  alcohol  distils  at  the 
constant  temperature  57 — 57*5°;  similarly,  a  mixture  of  ethyl  alcohol 
and  benzene  with  32  per  cent,  of  alcohol^  distils  unchanged  at  67 — 68°. 
The  composition  of  the  mixture  with  constant  boiling  point  is  in  both 
cases  dependent  on  the  pressure. 

Numerous  binary  mixtures  of  organic  liquids  have  been  examined 
with  the  view  of  discovering  mixtures  of  constant  boiling  point. 
Forty-five  have  been  found  to  boil  at  a  constant  temperature  at  or 
below  the  boiling  point  of  the  more  volatile  constituent,  two  above 
the  boiling  point  of  the  less  volatile  constituent,  and  one  between  the 
boiling  points  of  the  constituents.  For  these  mixtures  of  constant 
boiling  point,  the  ratio  of  the  two  constituents  in  the  distillate  is 
approximately  that  of  the  products  of  their  vapour  density  and  vapour 
tension  at  the  temperature  of  distillation,  a  result  in  accordance 
with  earlier  researches  on  the  subject.  J.  C.  P. 

Melting  Points  in  Systems  of  Optical  Isomerides.  By  H. 
W.  Bakhuis  Boozeboom  ( Proc .  K .  Ahad.  Wetensch.  Amsterdam ,  1899, 
1,  466 — 468). — Melting  point  curves  for  mixtures  of  the  racemic  and 
dextro-compounds  were  examined  in  the  case  of  dimethyl  tartrate  and 
dimethyl  diacetyl  tartrate.  In  the  first  case,  the  racemic  compound 
melts  at  89*4°  and  the  active  compound  at  43*3°,  and  a  minimum  of 
41*6  is  reached  at  3  per  cent,  of  racemic  compound  ;  in  the  second  case, 
the  melting  point  of  the  racemic  compound  is  83*8°  and  that  of  the 
active  compound  104'3°;  the  minimum  of  83*4°  is  reached  at  about 
86  per  cent  of  the  racemic  compound.  In  both  cases,  the  form  of  the 
curve  is  almost  horizontal  at  the  racemic  compound,  and  indicates 
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considerable  dissociation.  The  results  confirm  the  author's  previously 
published  theoretical  views  (Abstr.,  1899,  ii,  401).  L.  M.  J. 

Freezing  Point  of  Mixtures  of  Acetic  Acid  and  Water.  By 
Albert  Dahms  (Ann.  Ckim.  Phys .,  1899,  [vii],  18,  140 — 142.  Com¬ 
pare  Abstr.,  1897,  ii,  245  ;  1899,  ii,  546). — Coppet’s  determinations  of 
the  freezing  points  of  dilute  acetic  acid  agree  closely  with  the  values 
previously  obtained  by  the  author,  who  has  also  anticipated  the 
theoretical  conclusions  deduced  by  this  investigator.  G-.  T.  M. 

Freezing  Point  of  Mixtures  of  Acetic  Acid  and  Water.  A 
Reply.  By  Louis  C.  de  Coppet  (Ann.  Ckim.  Phys.,  1899,  [vii],  18, 
142 — 144). — The  author,  whilst  admitting  that  Dahms  first  determined 
the  freezing  point  of  the  eutectic  mixture  of  acetic  acidand  water,  claims 
to  have  discovered  the  lower  freezing  point  of  a  superfused  mixture  at 
a  temperature  about  2°  lower  than  the  eutectic  point.  The  author’s 
conclusions  were  originally  published  over  27  years  ago. 

Since  binary  liquid  mixtures  having  two  eutectic  points  and  three 
freezing  points  are  known,  it  is  highly  probable  that  similar  mixtures 
having  three  or  more  eutectic  points  should  be  capable  of  existence. 

G.  T.  M. 

Test  by  Freezing  Point  Determinations  of  the  Dissociation 
Values  obtained  by  the  Conductivity  Method  in  the  case  of 
Solutions  of  Potassium  and  Sodium  Sulphates.  By  E.  H. 
Archibald  (Chem.  Centr.,  1899,  ii,  7,  and  Ckem.  News ,  1899,  80,  46, 
et ' seq .  ;  from  Trans.  Nova  Scotia  Inst.,  10,  33). — Determinations  were 
made  of  the  electrical  conductivity  of  solutions  of  each  of  the  com¬ 
pounds  at  various  dilutions  at  18°  and  at  0J.  In  the  case  of  potassium 
sulphate  solutions  at  concentrations  above  0'35,  the  dissociation  is 
slightly  greater  at  0°  than  at  18°.  The  cryoscopic  depressions  of  the 
solutions  were  also  determined  by  the  method  adopted  by  Loomis,  with 
whose  results  also  the  values  are  in  good  accord.  Comparison  of  these 
depressions  with  those  calculated  from  the  dissociation  values  show 
the  agreement  to  be  close,  the  differences  never  exceeding  4  per  cent., 
being,  however,  for  the  sodium  chloride  always  in  the  same  directions. 
For  mixtures  of  equal  volumes  of  solutions  containing  molecular  pro¬ 
portions  of  the  two  salts,  the  depression  is  given  by  the  expression 
D  =  1  *86,  (1  +  al  +  a2)Nj 2,  where  N  is  the  number  of  gram-equivalents 
per  litre  of  each  salt  in  the  solutions  mixed,  and  aYa2  the  dissociation 
[this  expression  appears  to  involve  the  assumption  that  the  salts  are 
equally  dissociated,  which  is,  however,  almost  the  case  for  the  salts 
examined],  and  the  depressions  so  calculated  are  found  to  agree  well 
with  those  determined  experimentally.  L.  M.  J. 

Cryoscopic  Behaviour  of  Substances  with  Constitutions 
similar  to  that  of  the  Solvent.  V.  By  Felice  Garelli  and  F. 
Calzolari  (Gazzetta,  1899,  29,  ii,  357 — 375.  Compare  Abstr.,  1899, 
ii,  732). — The  cryoscopic  behaviour  of  various  substances  has  been 
studied  in  solvents,  from  which  they  are  derived  by  the  substitution  of 
an  amino-  or  a  hydroxyl  group  for  a  hydrogen  atom.  In  the  following 
cases,  abnormal  molecular  weights  were  obtained,  indicating  the  forma¬ 
tion  of  solid  solutions  between  the  solvent  and  the  solute ;  p-hydroxy- 
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azobenzene  and  ^-aminoazobenzene  dissolved  in  azobenzene ;  m-nitro-  and 
/nnitro-phenol  and  o-nitro-,  m-nitro-,  and  ^-nitro-aniline  in  nitro¬ 
benzene ;  2  : 4-dinitroaniline  in  m-dinitrobenzene ;  ^-xylidine  in 

;>xylene  ;  y>hy  dr  oxy  acetophenone  in  acetophenone ;  triphenylcarbinol 
in  triphenylmethane ;  and  glycollic  acid  in  acetic  acid.  With  solu¬ 
tions  of  onitrophenol  in  nitrobenzene,  2  :  4-dinitrophenol  in  m- di¬ 
nitrobenzene,  and  jp-aminoacetophenone  in  acetophenone,  normal  mole¬ 
cular  weights  are  obtained.  T.  H.  P. 

Influence  of  the  Solvent  on  the  Cryoscopic  Behaviour  of 
Phenols.  By  Karl  Auwers  [with  W.  Bartsch  and  H.  M.  Smith] 
(Zeit,  physikal,  Chem.,  1899,  30,  300 — 340). — If  the  abnormal  cryo¬ 
scopic  depressions  of  hydroxy-compounds  are  due  to  association,  then 
an  association  constant  should  be  obtainable  by  a  calculation  similar  to 
that  used  for  obtaining  the  dissociation  constant.  Experiments  with 
acetoxime,  benzophenoxime,  £-camphoroxime,  benzoic  acid,  and  o-bromo- 
benzoic  acid,  however,  show  that,  except  in  the  last  case,  no  constant 
value  for  the  association  constant  is  obtained,  at  least  not  on  the 
assumption  of  double  molecules.  Determinations  with  other  com¬ 
pounds  to  high  concentrations  further  show  that  the  molecular  weight 
does  not,  in  general,  tend  to  any  constant  value ;  the  greatest  value  of 
association  hitherto  observed  is  about  four,  whilst  cryoscopic  depres¬ 
sions  of  ethyl  alcohol  in  benzene  give  values  leading  to  seven  times 
the  normal  molecular  weight.  It  appears,  therefore,  that  the  abnor¬ 
mal  depressions  are  not  due  to  association,  but  to  some  mutual 
influence  of  solvent  and  solute,  and  determinations  were  made  of  the 
depressions  of  a  number  of  hydroxy-compounds  in  various  solvents. 
The  following  were  employed  as  solvents,  and  the  cryoscopic  constant 
obtained  for  each  is  added  : — Nitrobenzene,  70  ;  m-dinitrobenzene,  106 ; 
y)~nitrotoluene,  78  ;  2  : 4-dinitrotoluene,  89  ;  2:4:  6-trinitrotoluene, 

115;  jp-chloronitro benzene,  109;  ^?-dichlorobenzene,  77;  jp-chloro- 
bromobenzene,  92;  jp-dibromobenzene,  124;  benzil,  105.  In  all  these 
solvents,  ortho-substitution  derivatives  of  phenol  were  cryoscopically 
normal  as  in  benzene  or  naphthalene ;  with  para-compounds,  however, 
this  is  not  the  case,  ^-nitrophenol,  methyl  jo-hvdroxybenzoate,  and 
jp-hydroxybenzaldehyde  being  abnormal  in  the  halogen  compounds,  but 
almost  normal  in  those  solvents  containing  a  nitro-group,  so  that  the 
halogen  increases  and  the  nitro-group  decreases  the  abnormalising 
influence  in  the  solvent.  Other  substituted  phenols  dissolved  in 
p-dichloro-,  jo-chlorobromo-,  and  £>-dibromo-benzene  were  then  investi¬ 
gated,  and  it  was  found  that,  as  in  naphthalene,  para-compounds  are 
more  abnormal  than  meta-,  and  the  order  of  the  groups  arranged 
according  to  their  influence  in  giving  abnormal  values  is  :  aldehyde, 
cyanide,  substituted  carboxyl,  nitro-groups,  whilst  the  abnormality  is 
greatest  in  dichlorobenzene,  and  least  in  dibromobenzene.  The  ab¬ 
normal  cryoscopic  depressions  are  hence  the  product  of  two  factors, 
one  dependent  on  the  constitution  of  the  solute,  the  other  on  that  of 
the  solvent  (compare  Abstr.,  1896,  ii,  293  ;  1897,  ii,  476).  L.  M.  J. 

Influence  of  the  Medium  on  the  Heats  of  Solution  of  Salts. 

By  N.  Galitzki  {Chem.  Gentr 1899,  ii.  469 — 470  ;  from  J.  Russ.  Chem. 
Soc .,  31,  536 — 540), — -The  effect  of  increasing  quantities  of  alcohol  on 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


G7 


the  heats  of  solution  of  potassium  nitrate  and  potassium  carbonate  in 
water  has  been  investigated.  By  the  addition  of  alcohol  to  water,  the 
heat  of  solution  is  diminished,  the  diminution  ultimately  reaching  a 
minimum,  which  depends  on  the  nature  of  the  dissolved  salt.  No 
connection  could  be  traced  between  this  phenomenon  and  the  electrical 
conductivity  of  the  solutions.  J.  C.  P. 

The  Critical  State.  By  Konrad  Dieterici  (Ann.  Phys.  Chem ., 
1899,  69,  685 — 705). — For  most  substances  hitherto  investigated,  the 
ratio  of  the  actually  observed  critical  density  to  the  ideal  density 
(the  density  which  the  substance  would  have  if  the  law  pv  —  UT  held 
for  the  critical  pressure  and  temperature)  is  nearly  constant,  and 
equal  to  3*75  ;  for  ethylene,  nitrous  oxide,  nitrogen,  and  oxygen,  the 
ratio  differs  considerably  from  3*75,  but  this  is  probably  due  to 
deficient  experimental  methods. 

In  van  der  Waals’  equation,  the  cohesion  pressure  is  equal  to 
ajv 2,  and  the  correction  for  the  molecular  volume  is  a  constant  b  ; 
in  these  circumstances,  the  ratio  v0jvk  (ideal  volume  :  critical  volume) 
has  the  value  2*67.  This  want  of  correspondence  between  experiment 
and  van  der  Waals’  equation  remains,  even  when  b  is  regarded  as  a 
function  of  v. 

If  the  equation  (p  +  ir)(v  -  b)  =  RT  be  accepted,  and  the  cohesion 
pressure  7r~ajvoId  instead  of  ajv 2,  the  ratio  vjvk  is  equal  to  3*75. 
This  purely  empirical  law  regarding  the  cohesion  pressure,  although 
it  brings  van  der  Waals’  equation  into  agreement  with  the  critical 
phenomena,  is  without  theoretical  basis. 

Other  theoretical  considerations  lead  to  the  equation 
p  —  RTj(v  -b) .  e~A/liT ,  where  A  is  a  function  of  v,  and  represents  the 
work  to  be  done  by  a  molecule  against  the  forces  of  cohesion.  On 
the  supposition  that  A~Cjvy  the  ratio  v0jvk  is  equal  to  3*695,  a  value 
agreeing  closely  with  that  given  by  experiment.  J.  C.  P. 

Hydrolytic  Dissociation  in  Salt  Solutions.  By  Heinrich  Ley 
(Zeit. physikal.  Cliem .,  1899,  30, 193 — 257). — In  a  salt  solution,  besides 
the  electrolytic  dissociation,  hydrolysis  may  occur  with  the  formation 
of  acid  and  base  which  further  undergo  electrolytic  dissociation.  The 
concentrations  of  the  various  molecular  groupings  present  in  the  solu¬ 
tion  are  determined  by  the  equilibrium  constants  for  the  hydrolytic 
dissociation  and  for  the  electrolytic  dissociation  of  salt,  acid,  base,  and 
water.  The  author  first  investigates  theoretically  the  necessary 
equations  for  the  cases  where  (1)  either  base  or  acid  is  weak;  (2)  both 
acid  and  base  are  weak.  For  the  determination  of  the  hydrolysis, 
the  method  of  sugar  inversion  was  found  suitable,  and  the  author 
obtains  the  value  16*8  for  the  inversion  constant  at  100°,  which  is 
thus  intermediate  between  the  values  17*9  found  by  Trevor 
(Abstr.,  1893,  ii,  62)  and  16  0  found  by  Smith  (Abstr.,  1898,  ii,  155). 
The  variation  of  the  constant  with  temperature  was  also  deter¬ 
mined  and  found  to  be  given  by  the  expression  Kt 1  =  Kt0  e.A(Ti~ToVTlTo9 
where  A  is  a  constant.  Some  salts  were  found  to  cause  an  irregular 
increase  of  inversion,  apparently  not  due  to  hydrolysis,  as,  for  example, 
lanthanum  chloride.  Lithium  and  magnesium  salts  have  no  effect, 
but  beryllium  and  aluminium  cause  considerable  inversion,  and  for 
these  the  hydrolytic  constant  was  calculated  at  dilutions  from  32  to 
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512.  The  values  do  not  remain  constant,  but  the  author  considers  the 
agreement  to  be  satisfactory,  owing  to  the  complicated  equations  and 
the  fact  that  they  are  rigorously  valid  for  only  binary  electrolytes. 
From  the  values  of  the  dissociation,  the  basicity  of  the  hydroxides  may 
be  compared,  and  it  is  thus  found  that  beryllium  hydroxide  is  about 
eleven  times  as  strong  a  base  as  aluminium  hydroxide.  Salts  of 
cerium,  copper,  and  zinc  are  only  very  slightly  hydrolysed  ;  lead  causes 
greater  inversion,  but  still  far  less  than  the  aluminium  salts. 
The  hydrolysis  of  methyl  acetate  was  also  employed  for  the  deter¬ 
minations,  and  the  values  for  the  hydrolysis  of  aluminium  chloride  by 
this  process  agree  well  with  those  obtained  by  the  inversion  method. 
Conductivity  determinations  may  also  serve  for  the  calculation  of 
hydrolysis  ;  the  acetates  of  manganese,  cobalt,  zinc,  and  nickel  exhibit 
a  perfectly  normal  change  of  conductivity  with  dilution,  and  are  hence 
not  hydrolysed.  With  acetate  of  lanthanum,  cerium,  and  lithium,  this 
is  not  the  case,  whilst  acetates  of  lead,  beryllium,  aluminium,  and 
mercury  give  very  abnormal  results,  indicating  considerable  hydrolysis. 
Where  quantitative  results  were  obtained,  the  values  of  percentage 
hydrolysis  at  v  =  1024  and  25°  are  :  beryllium  sulphate,  5  per  cent. ; 
aluminium  chloride,  4*5  per  cent. ;  lead  chloride,  4*4  per  cent.  ; 
uranium  nitrate,  5*9  per  cent. ;  mercuric  perchlorate  (v  =  512),  37  per 
cent.  (Abstr.,  1898,  ii,  66).  L.  M.  J. 

Determination  of  Solubility  Coefficients  of  Liquids.  By  A. 
Aignan  and  E.  Dugas  ( Compt .  rend.,  1899,  129,  643 — 645). — When 
aniline  and  water  are  mixed,  there  is  no  alteration  of  total  volume 
consequent  on  the  reciprocal  solubility  of  the  liquids,  and  in  this  case 
it  is  possible  to  determine  the  solubilities  by  observation  of  the  volumes 
of  the  two  layers  before  and  after  agitation,  in  two  different  experi¬ 
ments.  The  values  so  obtained  in  c.c.  per  cubic  centimetre  are  :  (1) 
aniline  in  water,  0*036  ;  (2)  water  in  aniline,  0*042.  In  the  case  of 
water  and  fermentation  amyl  alcohol,  however,  the  total  volume  does 
not  remain  constant,  and  very  diverse  values  for  the  solubilities, 
sometimes  even  negative,  are  obtained,  so  that  in  this  case  the  author 
considers  the  ease  is  not  one  of  simple  solubility,  and  the  results  may 
be  due  to  the  fact  that  one  of  the  alcohols  present  in  the  fermentation 
amyl  alcohol  is  capable  of  combining  with  water.  L.  M.  J. 

Equilibrium  between  Manganous  Salts  and  Ammonia.  By 
W.  Herz  ( Zeit .  anorg .  Chem .,  1899,  22,  279 — 284). — The  results 
previously  obtained  (Abstr.,  1899,  ii,  752)  were  not  in  harmony  with 
the  law  of  mass  action,  but  it  is  now  found  that  at  lower  concentra¬ 
tions  the  equation  A"=  [Mn**][NH3]2/[NH4*]2  gives  fairly  constant 
values  of  K :  in  this  equation,  the  symbols  in  square  brackets  indicate 
the  concentrations  of  the  respective  molecules  or  ions.  With  the 
mean  value  of  K—  1*6  x  10~3,  and  the  dissociation  constant  of  am¬ 
monia  —  0*000023,  the  solubility  of  manganous  hydroxide  is  calculated 
to  be  0*6  x  10 “4,  a  value  of  the  same  order  as  that  obtained  by 
Bodlander  fiom  other  considerations.  J.  C.  P. 

Fusion  of  Sodium  Thiosulphate.  Hydrates.  By  Friedrich 
Wilhelm  Kuster  and  A.  Thiel  {Zeit.  anorg.  Chem.,  1899,  21, 
401 — 404). — Fused  sodium  thiosulphate  might  be  regarded  either  as 
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a  definite  liquid  compound,  or  as  a  reciprocal  solution  of  the  decom¬ 
position  products  of  the  crystallised  salt.  In  the  first  case,  excess  of 
water  or  anhydrous  thiosulphate  in  the  fused  hydrate  would  give  two 
distinct  series  of  solutions,  the  properties  of  which  might  be  repre¬ 
sented  by  two  curves,  cutting  each  other  at  the  point  corresponding 
with  the  composition  Na9S90g,5H20.  If,  on  the  other  hand,  the  fused 
hydrate  is  merely  a  reciprocal  solution  of  water  and  anhydrous  salt, 
its  properties  ought  to  be  intermediate  between  those  of  solutions  with 
excess  of  water  and  anhydrous  salt  respectively.  The  latter  behaviour 
has  been  observed  in  the  case  of  the  conductivity.  As  the  number 
of  water  molecules  to  one  molecule  of  anhydrous  salt  rises  from  4*69 
to  6*65,  the  conductivity  increases  proportionally,  and  there  is  no  dis¬ 
continuity  whatever  corresponding  with  the  composition  Na9S90..,,5H90. 

"  J.  C.  P. 

Molecular  State  of  Ammonia  and  of  Amines  in  Aqueous 
Solutions.  By  Arthur  Hantzsch  and  F.  Sebaldt  (Zeit.  physikciL 
Chem.f  1899,  30,  258 — 299). — In  the  hope  of  solving  this  ques¬ 
tion,  the  author  determined  the  partition  ratio  of  ammonia  and 
amines  between  water  and  other  solvents.  Ammonia  in  water  and 
chloroform  was  first  examined  ;  if  it  exists  as  hydroxide,  the  scheme 
of  dissociation  is  NH4HO^NH3  +  H2O^NIT4  +  HO',  and  as  ammonia 
is  but  a  weak  base,  the  latter  dissociation  is  very  slight.  The  calcula¬ 
tion  of  the  partition  ratio  is  made  on  the  assumption  that  the  hydr¬ 
oxide  itself  is  insoluble  in  chloroform,  and  as  the  concentration  of  the 
gaseous  ammonia  in  the  aqueous  phase  is  proportional  to  that  of  the 
hydroxide,  the  total  concentration  may  be,  and  is,  employed  instead 
of  that  of  the  gaseous  ammonia  only.  The  value  for  the  partition 
ratio,  water/chloroform  at  25°,  is  about  25,  and  remains  constant  for 
varying  concentrations,  but  it  increases  with  fall  of  temperature.  The 
values  were  not  affected  by  the  addition  of  ammonium  chloride,  a 
result  the  authors  consider  to  be  surprising,  although,  in  view  of  the 
slight  electrolytic  dissociation  of  ammonium  hydroxide,  it  might  have 
been  expected.  The  partition  of  piperidine  between  benzene  and 
water  and  the  effect  of  addition  of  piperidine  hydrochloride,  were  next 
examined ;  the  addition  of  sodium  hydroxide  was  found  to  cause  con¬ 
siderable  decrease  in  the  partition  ratio,  which  was  also  found  to 
decrease  with  increase  of  temperature.  The  partition  at  various 
temperatures  was  also  determined  for  trimethylamine  and  triethyl- 
amine  between  water  and  toluene  ;  acetic  acid,  pyridine,  hydrogen 
cyanide,  and  cyanacetic  acid  between  w^ater  and  benzene  ;  and  for 
acetic  acid,  cyanacetic  acid,  ferric  thiocyanate,  and  mercurous  chloride 
between  water  and  ether.  With  the  amines,  in  every  case  the  partition 
ratio  decreases  with  rise  of  temperature  ;  this  was  also  the  case  in  a 
few  other  systems,  but  in  most  the  converse  obtained.  This  seems  to 
indicate  the  existence  of  hydroxides  and  an  increase  of  molecular  dis¬ 
sociation  at  higher  temperatures,  but  the  authors  consider  it  more 
probable  that  hydi^ates,  and  not  hydroxides,  exist  in  the  solutions.  In 
ammonia  solutions,  the  temperature  coefficient  is  very  small,  and  here 
especially  the  quantity  of  hydroxide  must  be  very  small. 


L.  M.  J. 
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Conversion  of  Mixed  Crystals  into  a  Compound.  By  H.  W. 

Bakhuis  Boozeboom  ( Proc .  K .  Akad.  Wetensch .  Amsterdam ,  1899,  2, 
74 — 77).  —  No  difference  is  observable  in  the  melting  points  of  dextro- 
laevo-,  and  inactive  camphoroxime,  or  of  mixtures  in  any  proportions  ; 
the  solid  mass  is  further  perfectly  homogeneous,  so  that  the  existence  of 
mixed  crystals  is  confirmed  (Forster  and  Pope,  Trans.,  1897,  71,  1049), 
and  the  melting  point  curve  for  the  mixture  is  hence  a  horizontal  line; 
The  transition  point  to  monoclinic  crystals  varies  from  112*6°  for  100 
per  cent,  of  either  compound  to  109*4°  for  the  inactive  mixture,  and 
the  curve  is  quite  symmetrical,  and  here  also  mixed  crystals  are  again 
formed.  By  cooling  still  more,  a  further  change  takes  place,  and  this 
occurs  at  103°  for  the  inactive  mixture,  but  the  temperatui*e  is  con¬ 
siderably  reduced  by  excess  of  either  component,  and  could  not  be 
observed  at  all  when  the  percentage  rose  above  75.  In  this  case, 
therefore,  the  mixed  crystals  become  converted  into  a  compound,  and 
the  views  of  Pope  (loc.  cit.)  are  confirmed  (see  Abstr.,  1899,  ii,  401). 

L.  M.  J. 

Mixed  Crystals  of  Mercuric  Iodide  and  Bromide,  By  W. 
Beinders  (Proc.  K.  Akad.  Wetensch.  Amsterdam ,  1899,  2,  146 — 148).— 
The  melting  point  curve  of  mixed  crystals  of  mercuric  iodide  and 
bromide  is  continuous  between  the  temperatures  236  5°  and  255*4°,  the 
melting  points  of  the  bromide  and  iodide  respectively.  It  passes 
through  a  minimum  at  216*1°,  corresponding  with  a  mixture  containing 
59  per  cent,  of  mols.  of  the  bromide,  and  at  this  temperature  the 
crystals  deposited  have  the  same  composition  as  the  molten  mixture ; 
if  the  latter  contains  more  (or  less)  bromide  than  the  above-named 
quantity,  the  crystals  deposited  are  richer  (or  poorer)  in  bromide  than 
the  mixture.  Below  216°,  mixed  crystals  in  all  proportions  can  exist. 

At  127°,  yellow  mercuric  iodide  is  converted  into  the  red  modi¬ 
fication.  By  admixture  of  the  bromide,  this  transition  point  is 
lowered  and  also  widened  out  into  a  transition-interval  determined 
by  two  limiting  curves,  one  for  the  yellow,  and  the  other  for  the  red, 
crystals.  The  former  of  these  runs  from  127°  when  no  bromide  is  present 
to  a  point  on  the  0°  abscissa  cori’esponding  with  33  per  cent,  of  mols,  of 
the  bromide ;  whilst  that  for  the  red  crystals  proceeds  from  the  same 
starting  poiut  and  cuts  the  0°  abscissa  in  a  point  indicating  the  pres¬ 
ence  of  8  6  per  cent,  of  the  bromide  molecules.  The  transition  interval 
was  determined  partly  by  observation  of  the  colour  change,  as  this 
made  it  possible  to  determine  the  composition  of  red  crystals  which  at 
a  definite  temperature  change  completely  into  the  yellow  variety ; 
further,  solutions  were  found  by  trial,  each  of  which  deposits  at  a 
particular  temperature,  both  red  and  yellow  mixed  crystals.  These 
curves  could  not  be  continued  below  0°,  but  their  direction  shows  that, 
if  there  is  a  transition  point  for  mercuric  bromide,  it  must  be  at  a  very 
low  temperature ;  at  —  83°  no  indications  of  such  transition  could  be 
found. 

Solid  mercuric  bromide  and  iodide  diffuse  into  one  another  at 
ordinary  temperatures,  and  more  so  when  heated,  and  the  transition 
temperature  of  a  finely-powdered  mixture  of  them  agrees  very  nearly 
with  that  of  the  mixed  crystals  of  the  same  composition.  T.  H.  P. 
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Properties  of  Flames.  By  Nicola  Teclu  (J.  pr.  Chem.,  1899, 
[ii],  60,  396 — 399).— I.  A  stream  of  coal  gas  is  allowed  to  issue  from 
a  platinum  tube  about  12  mm.  in  length  and  2  mm.  in  diameter,  so  as 
to  afford  a  flame  of  definite  dimensions,  the  pressure  of  the  gas  at 
the  point  where  it  enters  the  tube  being  registered  by  means  of  an 
alcohol  manometer.  It  is  found  that  on  heating  the  platinum  tube  by 
means  of  a  flat  flame  bunsen  burner,  if  the  gas  supply  is  taken 
directly  from  the  main,  the  flame  suffers  a  contraction  of  about 
70  per  cent.,  whilst  the  manometer  registers  only  a  small  increase  in 
pressure  (about  40  mm.).  If,  on  the  other  hand,  the  gas  is  supplied 
from  a  small  laboratory  gas-holder,  the  flame  suffers  no  appreciable 
contraction  when  the  tube  is  heated,  but  the  manometer  registers  an 
increase  in  pressure  nearly  three  times  as  large  as  in  the  former  case 
(about  110  mm.). 

The  explanation  offered  is  that  the  disturbances,  set  up  by  the 
sudden  increase  in  bulk  which  the  gas  undergoes  in  coming  into 
contact  with  the  heated  tube,  are  propagated  backwards  with  the 
velocity  of  compression  waves,  and  suffer  reflection  in  the  small 
laboratory  apparatus,  producing  pressure  in  the  mass  of  gas  and  thus 
affecting  the  manometer  and  serving  to  maintain  the  size  of  the 
flame;  where  the  enormous  technical  gasometers  are  involved,  the 
energy  of  the  waves  is  minimised  or  dissipated. 

II.  An  apparatus  is  described  which  consists  of  a  modification  of 
that  used  in  the  ordinary  lecture  experiment  for  demonstrating  the 
reciprocal  nature  of  combustion.  A.  L. 

A  Dissolver.  By  Arthur  John  Hopkins  ( Amer .  Chem.  J 1899, 
22,  407—410). — In  this  apparatus,  a  glass  tube  passing  through  a 
doubly-bored  indiarubber  stopper,  fitted  to  a  tall  glass  cylinder,  is  con¬ 
nected  near  the  bottom  of  the  latter  with  one  limb  of  a  Y-tube,  the 
lower  limb  of  which  is  open,  whilst  the  third  is  connected  to  a 
vertical  glass  tube  which  reaches  up  nearly  to  the  stopper,  and  is  there 
curved  downwards.  Through  the  second  hole  in  the  stopper  passes  a 
tube  connected  with  a  filter  pump  which  serves  to  draw  a  current  of 
air  through  the  apparatus,  the  rate  of  this  being  regulated  by  a  stop¬ 
cock  on  the  tube  open  to  the  air.  The  crystals  to  be  dissolved  are  placed 
at  the  bottom  of  the  cylinder  ;  the  saturated  solution  formed  there  is 
withdrawn  continuously  by  the  suction  in  the  Y-tube  and  discharged 
upon  the  less  saturated  solvent  at  the  top,  fresh  solvent  thus  being 
brought  continuously  in  contact  with  the  substance  to  be  dissolved. 

W.  A.  D. 
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Biological  and  Chemical  Purification  of  Water.  By  A. 
Tixier  (J.  Pharm .,  1899,  [vi],  10,  297 — 300). — In  order  to  avoid  the 
liberation  of  free  alkali  which  occurs  when  potassium  permanganate 
or  calcium  permanganate  is  used  for  the  purification  of  water,  the 
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author  uses  a  solution  containing  aluminium  permanganate  and 
barium  permanganate.  The  solution  employed  has  a  specific  gravity 
of  35°  B.,  and  contains  290  grams  of  permanganic  acid  per  litre,  and 
7  per  cent,  of  alumina.  It  is  added  to  the  water  to  be  purified  until 
a  persistent  pink  coloration  is  produced  ;  the  water  is  allowed  to  remain 
for  24  hours,  and  after  filtration  through  a  carbon  or  other  filter  is  fit 
for  consumption.  H.  B.  Le  S. 

New  Ozone  Apparatus.  By  Nicola  Teclu  (J.  pr.  Chem .,  1899, 
[ii],  60,  402 — 403). — Several  new  for  ms  of  apparatus  for  exhibiting  the 
phenomenon  of  ozone  production  during  electric  discharge  are  figured. 

A.  L. 

Spectrum  of  Chlorine.  By  Josef  M.  Eder  and  Eduard  Yalenta 
( Chem .  Oentr.,  1899,  ii,  358). — The  spectrum  of  chlorine  was  ex¬ 
amined  at  pressures  varying  from  10  to  100  mm.,  a  concave  grating 
being  employed.  The  authors  confirm  Ciamician’s  observation  of  the 
broadening  of  many  lines  and  increase  of  brightness  of  the  continuous 
spectrum  by  increase  of  pressure,  but  no  band  spectrum  was  obtained. 
Very  characteristic  lines  were  those  of  wave-length  4132  in  the  violet 
and  3860  in  the  ultra-violet,  and  the  wave-length  of  many  lines  are 
given  which  at  low  pressures  are  seen  to  be  doubled  or  trebled  ;  a  line 
at  3750  does  not  become  broader  by  increased  pressure.  L.  M.  J. 

Colour  of  Chlorine  Solutions.  By  E.  H.  S arles  (J".  Amer .  Chem. 
Soc.,  1899,  21,  1038). — When  chlorine  is  passed  into  ethyl  alcohol,  the 
liquid  finally  separates  into  a  lower  yellow  layer  and  an  upper  layer 
having  a  grass-green  colour.  The  green  solution  has  bleaching  proper¬ 
ties  which  it,  however,  loses  when  uncombined  chlorine  is  removed  by 
a  current  of  air  or  carbon  dioxide.  The  solvent,  which  gives  a  green 
solution  of  chlorine,  has  not  been  isolated  ;  it  is  either  easily  decom¬ 
posed  or  very  volatile,  since  when  the  liquid  has  been  fractionated 
several  times,  the  green  colour  is  completely  lost  and  cannot  be  re¬ 
gained  by  passing  fresh  chlorine  into  the  liquid.  J.  J.  S. 

Theory  of  the  Electrolytic  Formation  of  Hypochlorite 
and  Chlorate.  By  Eritz  Foerster  (Zeit.  anorg.  Chem.,  1899,  22, 
1 — 32). — Investigation  of  the  formation  of  hypochlorite  and  chlorate 
as  a  purely  chemical  process  (Abstr.,  1899,  ii,  278)  has  prepared  the 
way  for  a  theory  of  the  electrolytic  preparation  of  these  substances. 
A  review  of  the  work  dealing  with  the  electrolysis  of  alkali  chlorides 
(compare  Oettel,  Abstr.,  1896,  ii,  517 ;  Haber  and  Grinberg,  Abstr., 
1898,  ii,  215  and  365  j  Wohlwill,  Abstr.,  1899,  ii,  213)  shows  that 
the  following  conclusions  may  be  regarded  as  established.  Hypo¬ 
chlorite  is  formed  chiefly  by  the  interaction  of  the  chlorine  liberated 
at  the  anode  with  the  alkali  produced  during  the  electrolysis  or 
previously  present :  in  alkaline  solution,  hypochlorite  can  be  oxidised 
to  chlorate  by  a  primary  anode  process  ;  the  formation  of  chloric  acid 
in  the  electrolysis  of  dilute  hydrochloric  acid  is  due  to  the  direct 

oxidation  of  Cl  ions  at  the  anode. 

A  theory  of  the  secondary  electrolytic  formation  of  chlorate  is 
discussed,  based  on  two  suppositions  ;  (1)  that  in  the  electrolysis  of 
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neutral  alkali  chloride  solutions,  chlorine  is  continually  being  liberated 
at  the  anode,  (2)  that  the  hypochlorite  takes  part  in  the  electrolysis, 
and  that  its  ions  are  discharged  at  the  anode  with  evolution  of 
oxygen.  The  known  facts  regarding  the  influence  of  current  density, 
temperature,  acidity,  and  alkalinity,  on  the  formation  of  chlorate,  are 
largely  in  harmony  with  the  theory  ;  further  experiments  to  determine 
the  exact  nature  of  the  process  have  been  made  by  Muller  (see  fol¬ 
lowing  abstract).  J.  C.  P. 

Formation  of  Hypochlorite  and  Chlorate  in  the  Electrolysis 
of  Alkali  Chlorides.  By  Erich  Muller  (Zeit.  anorg.  Chem.,  1899, 
22,  33 — 90.  Compare  Abstr.,  1899,  ii,  742). — The  supposition  that 
in  the  electrolysis  of  neutral  alkali  chloride  solutions  the  formation  of 
hypochlorite  and  chlorate  depends  on  the  same  purely  chemical 
process  as  in  the  non-electrolytic  formation  of  these  compounds,  has 
several  consequences.  Experiment  on  the  whole  confirms  these 
consequences,  and  shows  that  the  electrolytic  formation  of  chlorate  in 
neutral  alkali  chloride  solutions  consists  in  the  following  processes  ; 
chlorine  is  discharged  at  the  anode,  and  unites  with  the  alkali  from 
the  cathode  to  form  hypochlorite  ;  even  while  the  hypochlorite  con¬ 
centration  is  still  small,  CIO  ions  are  discharged  at  the  anode,  forming 
hypochlorous  acid,  which  in  its  turn  oxidises  hypochlorite  and  chloride 
to  chlorate ;  at  low  temperatures,  hypochlorite  is  to  a  small  extent 
oxidised  by  anode  oxygen. 

Experiments  in  acid  and  alkaline  solutions  of  the  alkali  chlorides 
lead  to  the  conclusion  that  the  electrolytic  process  in  these  does  not 
differ  essentially  from  that  in  neutral  solution.  The  electrolytic 
formation  of  chlorate  may  thus  be  referred  in  general  to  four  equa¬ 
tions  :  (1)  Cl  +  3HC10  =  C103  +  3H  +  3C1 ;  (2)  CIO  +  2HC10  =  C103  + 
2H  +  2C1 ;  (3)  Cl  +  30  -  CIO. ;  (4)  CIO  +  20  -  C103.  In  dilute  hydro¬ 
chloric  acid,  the  existence  of  CIO  ions  is  excluded,  and  in  this  case 
the  formation  of  chlorate  must  take  place  according  to  equation  (3). 
In  other  cases,  the  processes  may  be  represented  in  varying  degree ; 
thus,  when  there  is  no  appreciable  evolution  of  oxygen,  the  chief  pro¬ 
cesses  are  those  indicated  by  equations  (1)  and  (2) ;  when  the  evolu¬ 
tion  of  oxygen  is  considerable,  as  in  strongly  alkaline  solutions,  the 
formation  of  chlorate  will  take  place  chiefly  according  to  equations 
(3)  and  (4).  J.  C.  P. 

Molecular  Weights  of  some  Elements  and  their  Derivatives. 
By  Giuseppe  Oddo  and  E.  Serra  ( Gazzetta ,  1899,  29,  ii,  343 — 353). — 
The  molecular  weight  of  iodine  has  been  determined  by  the  boiling 
point  method,  the  solvents  employed  being  tetrachloromethane,  carbon 
disulphide,  benzene,  and  ethyl  alcohol.  The  numbers  obtained  with 
the  first  two  solvents  are  sensibly  the  same  as  those  of  Beckmann  and 
Stock  (Abstr.,  1895,  ii,  382).  Benzene  and  ethyl  alcohol  yielded  the 
respective  values  273 — 279  and  265 — 327,  Beckmann  and  Stock's 
numbers  being  335 — 360  and  330 — 342  ;  the  latter  results,  being 
corrected  for  the  volatility  of  iodine,  give  the  values  233 — 255  and 
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233 — 241  respectively.  The  authors’  object  to  this  very  large  correction 
being  applied,  as  with  slow  boiling,  the  amount  of  iodine  volatilised  is 
very  small  and  scarcely  sufficient  to  colour  the  vapour  of  the  solvent. 

In  boiling  tetrachloromethane,  the  sulphur  molecule  contains  8  atoms 
up  to  concentrations  of  about  3  per  cent.  ;  beyond  that  strength  of 
solution,  the  results  obtained  are  not  concordant. 

Phosphorus  pentachloride  has  the  normal  molecular  weight  in 
boiling  tetrachloromethane. 

Solutions  of  iodine  mono-  or  tri-chloricle  in  tetrachloromethane  give 
lower  boiling  points  than  that  of  the  pure  solvent.  In  the  case  of  the 
trichloride,  this  is  due  to  the  fact  that  it  sublimes  at  70 — 75°.  With 
the  monochloride,  dissociation  takes  place  according  to  the  equation 
9IC1  =  I2  + 14  ■+■  3IC13,  and  the  effect  of  the  trichloride  in  lowering 
the  boiling  point  is  greater  than  that  of  the  iodine  in  raising  it. 

T.  H.  P. 

Action  of  Arsenious  and  Antimonious  Oxides  on  Sulphur 
Monochloride.  By  Giuseppe  Oddo  and  E.  Serra  ( Gazzetta ,  1899, 
29,  ii,  355). — When  arsenious  oxide  and  sulphur  monochloride  are 
neated  together  in  a  reflux  apparatus,  they  react  according  to  the 
equation  :  As406  +  6S2C12  =  4AsC13  -f  3S02  +  9S.  The  reaction  is 

complete  in  about  an  hour,  and  on  cooling,  nearly  all  the  sulphur 
formed  crystallises  out  and  the  arsenic  trichloride  can  be  separated  by 
decantation. 

Analogous  reactions  take  place  when  antimony  or  bismuth 
sesquioxide  is  substituted  for  the  arsenic  compound.  T.  H.  P. 

Hydrates  of  Sulphuric  Acid.  By  Eugen  von  Biron  ( Chem . 
Centr.y  1899,  ii,  467 — 468  ]  from  J.  Russ.  Chem.  Soc.>  31,  517 — 522). — 
The  author  has  succeeded  in  crystallising  the  hydrate  H2S04,2H20, 
predicted  by  Mendeleeff.  A  solution  of  the  composition  H2S04,2H20, 
cooled  with  liquid  air,  solidifies  to  an  amorphous  mass.  This  mass,  if 
rubbed  at  rather  a  higher  temperature  with  a  glass  rod,  becomes 
crystalline,  the  thermometer  rising  at  the  same  time  to  —  35°.  The 
crystals  thus  obtained  may  be  used  to  start  crystallisation  in  a 
solution  of  the  composition  H2S04,2H20  cooled  merely  to  -  75°  with 
solid  carbon  dioxide  and  ether.  Cooling  with  liquid  air  is  detrimental 
to  the  formation  of  the  crystals. 

The  freezing  point  of  the  hydrate  was  determined  in  a  Beckmann’s 
apparatus  of  small  size,  well  protected  by  surrounding  tubes, 
and  cooled  in  a  mixture  of  carbon  dioxide  and  ether.  During 
solidification,  the  thermometer  remained  steady  for  about  10  minutes, 
until  practically  no  liquid  was  left,  showing  that  the  separation  of  the 
solid  did  not  alter  the  freezing  point  of  the  remaining  liquid.  In 
solutions  which  deviated  from  the  composition  H2S04,2H20,  the 
thermometer  was  steady  for  only  1 — 2  minutes.  The  freezing  point 
of  the  hydrate  is  -  38*9° ;  with  the  same  apparatus,  the  hydrate 
H2S04,4H20  solidified  at  -  69°.  J.  C.  P. 

Polymerisation  of  Inorganic  Chloro- Anhydrides.  I.  By 
Giuseppe  Oddo  and  E.  Serra  ( Gazzetta ,  1899,  29,  ii,  318-  -329.  Com¬ 
pare  this  vol.,  i,  92). — Determined  by  the  boiling  point  method,  the 
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molecular  weight  of  phosphorus  oxychloride  in  various  solvents  is 
as  follows  :  In  tetrachloromethane,  325 — 362  ;  benzene,  283 — 309  ; 
carbon  disulphide,  214 — >244;  chloroform,  159 — 164  ;  ether,  147 — 157. 
The  cryoscopic  method  gives  a  value  149 — 152  in  benzene.  The  number 
corresponding  with  the  formula  POCl3  is  153  5. 

The  molecular  weight  of  thionyl  chloride  in  boiling  chloroform  is 
229 — 235  and  in  freezing  benzene  108 — 110  ;  the  formula  SOCl2 
requires  119. 

Phosphorus  oxybromide  has  a  molecular  weight  of  287 — 310  in 
boiling  tetrachloromethane  and  334 — 352  in  boiling  benzene  ;  the 
cryoscopic  method  gives  a  value  293 — 308  in  benzene.  The  calculated 
value  for  POBr3  is  287.  Phosphorus  thiochloride  gives  the  following 
molecular  weights.  In  boiling  tetrachloromethane,  209  ;  in  boiling 
benzene,  236 — 247;  in  freezing  benzene,  158 — 161.  The  calculated 
number  is  169*5. 

For  sulphur  monochloride,  the  values  obtained  are,  in  boiling  tetra- 
chloromethane,  169 — 173,  and  in  boiling  benzene,  180 — 193  ;  the 
formula  S2C12  requires  135. 

Chromyl  chloride  in  boiling  tetrachloromethane  gives  the  molecular 
weight  225 — 243;  in  boiling  benzene,  441 — 528;  and  in  freezing 
benzene,  165 — 175,  The  formula  Cr02Cl2  corresponds  with  a  value 
155*5. 

The  cryoscopic  method  gives  for  the  molecular  weight  of  sulphuryl 
chloride  in  benzene  the  number  131,  the  value  for  S02C12  being  135. 

T.  H.  P. 

Properties  of  Solutions  of  Sodium  Nitrite.  By  Jossif  Juki 
Boguski  ( Chem .  Centr .,  1899,  ii,  470  ;  from  J.  Russ.  Chem .  Soc.,  1899, 
31,  543  —  551). — Sodium  nitrite,  prepared  from  the  commercial  article 
by  crystallising  from  solutions  saturated  at  125°,  has  a  yellowish 
tinge  which  disappears,  however,  when  the  salt  is  dried  over  sulphuric 
acid  or  washed  with  alcohol,  but  even  then  the  colourless  salt  still 
forms  yellowish  solutions.  This  coloration  is  due  to  the  presence  of 
a  foreign  substance.  The  variation  of  the  sp.  gr.  with  the  concentration 
of  solutions  of  the  nitrite  is  represented  by  a  curve  which  is  very 
nearly  a  straight  line.  The  specific  refractive  index  of  solutions  at 
20°  may  be  calculated  from  the  formula  [?i]D  =  1  *33336  -t-  0*001 1559  P , 
where  P~  percentage  of  nitrite  dissolved.  The  original  paper  con¬ 
tains  copious  data  and  many  tables.  E.  W.  W. 

Note. — As  to  the  colour  of  sodium  nitrite  and  its  solutions,  compare 
Divers  (Trans,,  1899,  75,  86),  Groves  (Proc.,  1898,  222). — Editors. 

Preparation  of  Caesium  from  the  Carbonate.  By  Edmund 
Graefe  and  Moritz  Eckardt  (Zeit.  ctnorg.  Chem.,  1899,  22, 
158 — 160). — A  repetition  of  Winkler's  experiments  (Abstr.,  1890, 
331)  on  the  reduction  of  alkaline  carbonates  proves  Beketoff’s 
assertion  that  the  reduction  to  metal  takes  place  more  easily  as  the 
atomic  weight  increases.  The  preparation  of  csesium  is  effected  at 
a  lower  temperature  than  that  of  rubidium  or  potassium.  A  mixture 
in  the  proportion  B2C03 :  3Mg  is  heated  in  an  iron  tube,  free  from 
rust,  in  a  slow  current  of  dry  hydrogen  and  the  metal,  which  distils 
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collected  under  petroleum  ;  a  theoretical  yield  is  obtained.  Metallic 
caesium  is  silver-white  with  a  yellow  tinge,  retains  its  lustre  under 
petroleum,  oxidises  with  development  of  heat  on  exposure  to  the  air, 
then  melts  and  explodes,  swims  on  water,  and  bums  with  a  reddish- 
violet  flame  with  liberation  of  hydrogen.  E.  C.  It. 

Calcium  and  its  Compounds.  By  Henri  Moissan  (Ann. 
Chim.  Phys 1899,  [vii],  18,  289 — 343). — A  detailed  account  of  work 
already  published  (compare  Abstr.,  1894,  i,  313;  1898,  ii,  116,  161, 
578;  1899,  ii,  25,  152,  153,  155,  219,  241,  and  418).  G.  T.  M. 

Setting*  of  Gypsum.  By  Karr  Zulkowski  (Chem.  Centr .,  1899, 
ii,  602 — 603  ;  from  Chem .  Ind.,  22,  349 — *352). — The  setting  of  the 
ordinary  roasted  gypsum  is  due  to  the  formation  of  the  calcium  salt, 
S(0H)4!02Ca,  of  hexabasic  sulphuric  acid  by  the  action  of  water 
(2  mols.).  Gypsum  which  has  been  roasted  at  a  moderate  red  heat  is 
also  capable  of  taking  up  water,  but  ou  account  of  its  greater  density 
it  only  combines  with  1  mol.  of  water,  forming  the  calcium  salt, 
S0(0H)2I02Ca,  of  tetrabasic  sulphuric  acid.  The  water  has  a  twofold 
action,  first  dissolving  the  more  soluble  calcium  compound,  and  then 
combining  with  it  to  form  a  less  soluble  compound  which  separates 
in  a  crystalline  form  and  sets  to  a  compact  mass.  E.  W.  W. 

Preparation  and  Properties  of  Crystallised  Barium  and 
Strontium  Phosphides.  By  A.  Jaboin  ( Compt .  rend.,  1899,  129, 
762 — 765). — Crystallised  strontium  phosphide  is  obtained  by  heating 
a  mixture  of  lampblack  and  strontium  phosphate  for  3  or  4  minutes 
in  an  electric  furnace  with  a  current  of  45  volts  and  950  amperes, 
and  the  barium  compound  is  obtained  in  a  similar  way.  Strontium 
phosphide ,  Sr3P2,  burns  in  fluorine  at  the  ordinary  temperature,  in 
chlorine  at  about  30°,  in  bromine  at  170 — 175°,  in  iodine  at  a 
red  heat,  in  oxygen  above  300°,  and  in  sulphur  vapour  at  a  higher 
temperature.  It  is  decomposed  by  carbon  at  a  high  temperature,  but 
not  by  sodium  at  a  red  heat  ;  by  dilute  acids  and  gaseous  hydracids, 
but  not  by  concentrated  acids,  nor  by  hydrogen  sulphide  or  ammonia, 
nor  by  organic  solvents.  It  alters  rapidly  in  moist  air,  is  decomposed 
by  water  with  liberation  of  hydrogen  phosphide,  and  is  violently 
attacked  by  oxidising  agents.  Its  sp.  gr.  is  2*68  and  it  melts  only  in 
the  electric  furnace.  Barium  phosphide ,  Ba3P2,  has  similar  properties, 
but  is  not  so  readily  attacked  ;  it  burns  in  chlorine  at  90°  and  in 
bromine  at  260 — 300°.  Its  sp.  gr.  is  3*183.  C.  H.  B. 

Formation  of  Oceanic  Salt  Deposits,  Particularly  of  the 
Stassfurt  Beds.  XIV.  Influence  of  Pressure  on  the  Forma¬ 
tion  of  Tachyhydrite.  By  Jacobus  H.  van’t  Hoff  and  H.  M. 
Dawson  (Chem.  Centr.,  1899,  ii, 40 1 — 402;  from  Sitzungsber.  Akad.  JFm. 
Berlin ,  1899,  557 — 562.  Compare  Abstr.,  1899,  759). — The  effect  of 
increase  of  temperature  and  pressure  on  the  evaporation  of  sea-water 
is  to  cause  the  separation  of  new  compounds,  for  when  the  change  of 
the  solubilities  of  the  various  compounds  affected  by  the  alteration  of 
conditions  exceeds  certain  limits,  supersaturation  with  new  compounds 
is  rendered  possible.  Increase  of  temperature  and  pressure  results  in 
the  formation  of  kieserite,  loweite,  kainite,  and  langbeinite,  none  of 
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these  compounds  being  formed  when  sea  water  is  evaporated  at  25° 
under  the  ordinary  pressure.  The  salt  basins  of  Besangon  have  a 
temperature  of  62°  at  a  depth  of  1*35  metres,  and  reckoning  on  this 
basis  the  variations  of  temperature  and  pressure  in  the  case  of  the 
Sbassfurt  beds  which  have  a  maximum  depth  of  1500  metres  amount 
to  40  and  180  atmospheres  respectively. 

The  effect  of  changes  of  temperature  and  pressure  has  been  investi¬ 
gated  in  the  case  of  the  formation  of  tachyhydrite  (MgCls).,Ca,12H20, 
which  easily  separates  from  mixed  solutions  of  the  hexahydrates  of 
magnesium  and  calcium  chlorides  at  22°.  Experiments  with  the. 
manocryometer  and  Beckmann’s  thermometer  show  that  an  extra 
pressure  of  one  atmosphere  only  raises  the  temperature  of  the  forma¬ 
tion  of  tachyhydrite  by  0*017°.  This  effect  is  comparable  with  that  of 
pressure  on  melting  points  ;  it  lies  between  the  raising  of  the  melting 
point  of  ice  by  0*0073°  and  that  of  paraffin  by  0*035°  caused  by  a 
pressure  of  one  atmosphere.  Hence,  since  an  increase  of  pressure  of 
180  atmospheres  would  only  raise  the  temperature  of  formation  by  3°, 
the  effect  jf  increase  of  temperature  must  be  of  much  greater  import¬ 
ance.  E.  W.  W. 

Solution  of  Copper  in  Gelatin  Solutions.  By  Alexander  P. 
Lidoff  (Ohem.  Centr .,  1899,  ii,  471  ;  from  J.  Russ.  Chem .  Soc.,  1899, 
31,  571 — 572). — From  the  results  of  experiments  on  the  action  of 
copper  salts  on  alkaline  solutions  of  albumin,  it  appears  that  the 
biuret  reaction  really  depends  on  the  dissolution  of  copper,  the  copper 
salt  being  reduced  to  soluble  colloidal  copper.  An  alkaline  solution 
of  gelatin  in  which  copper  gauze  was  placed  had  acquired  a  violet 
coloration  after  remaining  a  day,  and  after  48  days  3*54  per  cent,  of 
the  copper  was  found  to  have  been  dissolved.  E.  W.  W. 

Manganese  Trichloride  and  Tetrachloride.  By  Richard  Jos. 
Meyer  and  Hans  Best  ( Zeit .  cmorg.  Chem .,  1899,  22,  169 — 191). — 
The  dark  green  solution  of  oxides  of  manganese  in  hydrochloric  acid 
contains  manganese  trichloride.  Each  of  the  oxides,  Mn2U3,  Mn304, 
or  Mn02,  when  dissolved  in  absolute  alcohol  or  ether  saturated  with 
hydrogen  chloride,  yields  a  solution  of  manganese  trichloride  which 
is  decomposed  by  water  and  also  by  evaporation  in  a  vacuum  over 
sulphuric  acid,  and  consequently  the  trichloride  cannot  be  isolated. 
It,  however,  yields  very  characteristic  double  salts  with  pyridine  and 
quinoline  hydrochlorides  which  crystallise  in  lustrous  needles. 

The  action  of  hydrogen  bromide  on  the  oxides  of  manganese  results 
in  the  formation  of  the  dibromide  which  yields  a  crystalline  double  salt 
with  pyridine  hydrobromide. 

When  potassium  permanganate  is  boiled  with  acetic  acid,  carbon 
dioxide  is  evolved  and  a  brown  solution  obtained,  which  on  cooling 
deposits  the  salty  3Mn02,Mn2(C2H302)6  4-  2C2H402,  and  if  a  small 
quantity  of  water  is  added  to  the  mother  liquor,  Christensen’s  tri¬ 
acetate,  Mn2(C2H302)6  +  4H20,  crystallises  out.  The  solution  obtained 
by  reducing  potassium  permanganate  with  acetic  acid  with  the 
addition  of  1  mol.  of  potassium  acetate,  when  saturated  with  hydrogen 
chloride  yields  the  double  salt  MnCl3,2KCl  (Rice,  Trans.,  1898,  75, 
258).  If,  however,  the  solution  is  only  partially  saturated  with 
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hydrogen  chloride,  the  salt  MnCl4,MnCl3,5KCl  is  obtained.  When 
the  acetic  acid  solution  of  potassium  permanganate,  without  the 
addition  of  potassium  acetate,  is  saturated  with  hydrogen  chloride,  a 
small  quantity  of  the  salt  MnCl4,2KCl  is  obtained  as  a  black,  crystal¬ 
line  precipitate,  and  the  mother  liquors  contain  large  quantities  of 
manganese  trichloride.  The  corresponding  ammonium  salts  could  not 
be  isolated,  although  the  reaction  proceeds  apparently  in  a  similar 
manner.  Caesium  permanganate,  under  similar  conditions,  yields  the 
salt  MnCl3,2CsCl.  Thallium  permanganate  does  nob  yield  a  double 
salt. 

The  double  sulphate,  Mn2(S04)3,K2S04,  is  precipitated  quantitatively 
by  adding  sulphuric  acid  to  the  solution  of  potassium  permanganate 
in  acetic  acid. 

The  higher  chlorides  of  iron,  cobalt,  and  nickel  are  not  obtained  by 
the  above  method.  Lead  dioxide,  when  dissolved  in  cold  alcohol 
saturated  with  hydrogen  chloride,  is  converted  into  the  tetrachloride, 
which  yields  crystalline  double  salts  with  pyridine,  di-and  tri-methyl- 
amine  hydrochloride,  and  tetramethylammonium  chloride. 

Thallium  'permanganate ,  TlMn04,  forms  large,  nearly  black  prisms. 

E.  C.  E. 

Atomic  Weight  of  Cobalt.  III.  Analysis  of  Cobaltous 
Chloride  and  Cobaltous  Oxide.  By  Theodore  W.  Eichards  and 
Gregory  P.  Baxter  (Zeit.  anorg,  Chem .,  1899,  22,  221 — 234.  Compare 
Abstr.,  1898,  ii,  377,  and  1899,  ii,  753). — The  authors  have  determined 
the  weight  of  the  cobalt  obtained  from  a  known  weight  of  cobaltous 
chloride  by  reducing  it  in  a  current  of  hydrogen.  The  methods  em¬ 
ployed  are  essentially  the  same  as  those  previously  described.  The 
mean  of  the  two  experiments  gives  for  the  atomic  weight  Co  =  59*045. 
The  cobaltous  chloride  was  prepared  by  decomposing  purpureo-cobalt 
chloride  at  200°  and  eliminating  the  remaining  ammonium  chloride  by 
heating  in  a  current  of  nitrogen  and  hydrogen  chloride.  The  cobalt¬ 
ous  chloride  was  found  to  contain  small  quantities  of  ammonium 
chloride,  alkali  salts,  and  silica. 

Cobaltous  oxide  is  prepared  by  precipitating  a  solution  of  pure 
cobalt  in  nitric  acid  with  ammonia,  and  after  heating  the  precipitate 
over  a  spirit  burner,  decomposing  the  resulting  black  oxide  at  a  red 
heat  in  a  vacuum.  The  reduction  of  the  cobaltous  oxide  by  means  of 
hydrogen  gave  for  the  atomic  weight  Co  =  58*954  (mean  of  three  experi¬ 
ments).  An  examination  of  the  cobaltous  oxide  shows  that  it  contains 
a  small  quantity  of  a  higher  oxide ;  also,  by  heating  the  oxide  in  a 
vacuum  at  800°,  a  partial  reduction  takes  place  into  metal  and  oxygen, 
and  since  a  perfectly  constant  oxide  could  not  be  obtained,  the  authors 
have  abandoned  the  experiments. 

The  results  of  all  the  experiments  show  that  the  atomic  weight  of 
cobalt  lies  between  58*93  and  59*06  and  the  most  probable  value  is 
Co  =  58*995  when  0=16.  E.  C.  E. 

Occlusion  of  Hydrogen  by  Cobalt  and  other  Metals.  By 
Gregory  P.  Baxter  ( Amer .  Chem.  J .,  1899,  22,  351 — 364). — Although 
cobalt  in  the  form  of  ingots,  which  therefore  presents  a  minimum 
amount  of  surface,  is  known  to  occlude  practically  no  hydrogen,  it  is 
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found  that  when  reduced  from  the  oxide,  and  therefore  in  a  very 
finely  divided  condition,  it  occludes  relatively  large  amounts  of  this 
gas.  Electrolytic  foil,  which  although  somewhat  porous  lies  between 
the  two  modifications  in  relative  surface,  falls  between  them  also 
in  its  occluding  power.  The  volume  of  occluded  hydrogen  varies, 
in  the  case  of  metal  reduced  from  the  oxide,  with  its  purity  and  the 
temperature  of  reduction  ;  it  is  remarkable  that  the  metal  reduced 
from  cobalt  bromide  occludes  practically  no  hydrogen  ;  this  appears 
to  be  due  to  its  being  deposited  in  a  more  compact  form  than  that 
reduced  from  the  oxide,  as  the  presence  of  sodium  bromide  has  no 
perceptible  effect  on  the  amount  of  occluded  gas.  Since  the  occlusion 
of  hydrogen  progresses  very  slowly  at  the  ordinary  temperature  and  is 
practically  negligible  at  the  temperature  of  reduction  (400 — 500°),  it 
must  be  a  maximum  at  some  intermediate  temperature ;  the  time 
during  which  the  metal  is  in  contact  with  hydrogen  determines  largely 
the  amount  of  gas  taken  up.  Although  practically  none  of  the 
hydrogen  occluded  is  given  off  in  a  vacuum  at  the  ordinary  temper¬ 
ature,  yet  on  heating  in  a  vacuum  nearly  the  whole  is  evolved. 

The  occlusion  of  hydrogen  by  nickel  appears  to  be  governed  by 
similar  conditions  to  those  dealt  with  in  the  case  of  cobalt  ;  with  pure 
copper  and  silver,  the  occlusion  is  practically  nil.  W.  A.  D. 

Chromyl  Chloride,  Chloroehromic  Acid,  and  Aminochromic 
Acid.  By  Richard  Jos.  Meyer  and  Hans  Best  ( Zeit .  anorg.  Ckem 
1899,  22,  192 — 199). — Chromyl  chloride  is  obtained  by  the  action  of 
hydrogen  chloride  on  a  solution  of  chromic  acid  in  acetic  acid,  but 
cannot  be  separated  from  the  acetic  acid  solution.  When  pyridine, 
dissolved  in  acetic  acid,  is  added  to  the  solution,  chlorine  is  evolved,  and 
the  'pyridine  salt  of  hexachlorotrichromyl  chloride,  Cr303C]8,3PyHCl, 
is  obtained,  which  crystallises  in  brownish-gold  leaflets.  The  same 
salt  is  also  obtained  by  adding  pyridine  hydrochloride  to  a  solution  of 
pure  chromyl  chloride  in  acetic  acid. 

Pyridine  and  quinoline,  when  added  to  a  solution  of  potassium 
chlorochromate  in  acetic  acid,  yield  pyridine  and  quinoline  chloro- 
chromates  respectively,  which  separate  in  yellowish-red  crystals,  are 
stable,  and  can  be  recrystallised  from  dilute  hydrochloric  acid. 

No  evidence  of  the  formation  of  aminochromic  acid  was  obtained  by 
the  action  of  ammonia  on  a  solution  of  potassium  chlorochromate  in 
dry  acetone.  E.  C.  R. 

Recovery  of  Chromic  Acid  from  Chromium  Residues.  By 
Friedrich  Regelsberger  (Zeit.  angew.  Chem.,  1899,  1123 — 1128). — 
Various  methods  have  been  suggested  for  recovering  chromic  acid 
(compare  Haussermann,  Dingl .,  288, 163;  Lorenz,  Abstr.,  1896,ii,  265 ; 
Heibling,  French  Pat.  275274;  Fitzgerald,  Eng.  Pat.  1896,  5542  ; 
Dercum,  Eng.  Pat.  1898,  3801  ;  Meister,  Lucius,  and  Briining, 
German  Pat.  103860).  Two  different  electrolytic  methods  are  de¬ 
scribed  in  the  paper.  The  one  consists  in  oxidation  in  alkaline 
solution  :  a  current  is  passed  through  a  saturated  solution  of  an 
alkaline  chloride  containing  an  amount  of  chromic  oxide  or  chromium 
salt  equivalent  to  the  current  in  unit  time.  When  potassium  chloride 
is  employed,  potassium  dichromate  crystallises  from  the  hot  solution 
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after  some  time,  and  chloidne  is  liberated.  The  metal  vessel  in  which 
the  electrolysis  was  conducted  served  as  the  cathode,  and  platinum 
gauze  as  the  anode,  and,  to  ensure  complete  admixture,  air  was  blown 
through.  The  method  may  be  of  practical  use  when  the  chromium 
liquors  contain  considerable  amounts  of  organic  matter,  or  when  solid 
chromium  residues  have  to  be  dealt  with. 

The  second  method  consists  in  the  use  of  lead  anodes  in  acid  solu¬ 
tion,  either  with  or  without  a  diaphragm  ;  the  lead  is  first  converted 
into  peroxide,  which  then  oxidises  tbe  chromium  compounds.  The 
electrolysis  proceeds  best  in  hot  solution,  and  almost  any  metal  may 
be  employed  as  cathode.  Iron  salts  must  not  be  present  in  the  liquid. 

J.  J.  S. 

Preparation  of  Molybdenum  and  Uranium  with  the  Aid  of 
Liquid  Air,  By  Alfred  Stavenhagen  ( Ber .,  1899,  32,  3065.  Com¬ 
pare  next  abstract  but  one). — The  yield  of  molybdenum  from  a  mixture 
of  molybdic  acid,  aluminium,  and  liquid  air  is  poor,  owing  to  the  vola¬ 
tility  of  molybdic  oxide.  A  mixture  of  uranic  acid  and  aluminium 
explodes  with  great  difficulty,  but  when  liquid  air  is  added,  the  reaction 
is  very  violent,  and  a  thoroughly  fused  uranium  regulus  is  obtained. 

a.  t.  m. 

Molybdenum  Dioxide.  By  Marcel  Guichard  ( Compt .  rend., 
1899,  129,  722 — 725). — Various  oxides  of  molybdenum,  intermediate 
in  composition  between  Mo02  and  Mo03,  have  been  described  by 
former  observers  as  being  produced  by  heating  molybdenum  trioxide 
with  ammonium  molybdate  and  by  the  electrolysis  of  fused  molybdenum 
trioxide.  Both  these  reactions  have  been  studied  by  the  author, 
who  finds  that  the  sole  product,  after  excess  of  molybdenum  trioxide  has 
been  removed  by  successive  washing  with  soda  and  hydrochloric  acid, 
is  in  each  case  molybdenum  dioxide,  which  was  obtained  in  a  pure, 
crystalline  state.  N.  L. 

Preparation  of  Tungsten  with  the  Aid  of  Liquid  Air.  By 
Alfred  Stavenhagen  (Ber.,  1899,  32,  3064 — 3065). — The  addition  of 
liquid  air  to  the  mixture  of  aluminium  and  tungstic  acid  employed  in  the 
preparation  of  tungsten  (Abstr.,  1899,  ii,  489),  pi'oduces,  on  explosion, 
so  great  a  rise  of  temperature  that  a  completely  fused  regulus  of  tungsten 
is  obtained  which  contains  only  traces  of  aluminium.  The  author  was 
unable  to  obtain  the  element  by  Hallopeau’s  electrolytic  method 
(Abstr.,  1899,  ii,  158).  When  molten  lithium  paratungstate  is  electro¬ 
lysed  with  a  current  of  3*5  amperes  and  an  E.M.F.  of  12  volts,  bluish- 
black  crystals  of  lithium-tungsten  bronze  are  produced.  G.  T.  M. 

Tungsten.  By  Edgar  F.  Smith  (J.  Amer.  Chem.  Soc.y  1899,  21, 
1007 — 1008). — An  introductory  paper,  referring  to  those  treated  in  the 
following  abstracts  and  in  this  vol.,  i,  76,  89.  J.  J.  S. 

Atomic  Weight  of  Tungsten.  By  Edgar  F.  Smith  and  Willett 
L.  Hardin  (J.  Amer.  Chem.  Soc.,  1899,  21,  1017 — 1027.  Compare 
Abstr.,  1898,  ii,  336), — Recent  experiments  prove  that  practically  no 
hydrogen  is  occluded  when  metallic  tungsten  is  allowed  to  cool  in  an 
atmosphere  of  this  gas  (compare  Waddell,  Abstr.,  1887,  112;  Derenbaeh, 
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Inaug.  Diss.  Wurzburg,  1892).  It  has  been  proved  that  tungsten  tri¬ 
oxide  exists  in  two  varieties,  crystalline  and  amorphous.  These 
differ  in  specific  gravity  and  also  in  their  solubility  in  sulphur  mono¬ 
chloride;  they  may  be  converted  into  one  another.  If  the  insolu¬ 
ble  oxide  is  converted  into  ammonium  tungstate  and  then  ignited, 
the  oxide  which  is  formed  dissolves  in  sulphur  chloride  at  145°,  and 
when  the  metal  obtained  from  the  oxychloride  is  heated  in  a  current 
of  oxygen,  the  oxide  formed  is  insoluble  in  sulphur  chloride  at  145°. 

The  authors  conclude  that,  so  far,  there  is  no  trustworthy  method 
for  the  determination  of  the  atomic  weight  of  tungsten.  The  methods 
they  have  employed  are  (1)  heating  pure  tungsten  in  air  or  in  pure 
oxygen  ;  (2)  precipitating  metallic  silver  from  silver  nitrate  solution 
by  the  aid  of  metallic  tungsten  (compare  Smith,  Abstr.,  1893,  ii,  170) ; 
(3)  estimating  the  water  of  crystallisation  in  barium  metatungstate 
(compare  Scheibler,  J.  prakt.  Chem 1861,  83,  324).  In  no  case  were 
concordant  results  obtained.  J.  J.  S. 

Action  of  Sulphur  Monochloride  on  Tungsten  Trioxide.  By 
Edgar  F.  Smith  and  Hermann  Fleck  (J.  Amer.  Chem.  Soc .,  1899,  21, 
1008 — 1013). — When  tungsten  trioxide,  the  dioxide,  or  the  mineral 
wolframite  or  scheelite  is  heated  with  sulphur  monochloride,  a  red 
solution  of  tungsten  oxychloride,  WOCl4,  is  obtained,  together  with  a 
small  amount  of  a  brown,  insoluble  substance.  The  trioxide  obtained 
by  heating  ammonium  tungstate,  or  the  trioxide  which  has  been 
heated  for  some  time  in  the  air,  is  not  completely  acted  on  by  sulphur 
chloride,  whereas  the  trioxide  obtained  by  heating  the  oxychloride  is 
practically  all  dissolved  by  it.  This  difference  is  not  due  to  the 
presence  of  a  nitride  or  oxynitride.  Tungsten  itself  is  not  acted  on  by 
pure  sulphur  monochloride,  but  if  free  chlorine  is  present,  tungsten 
hexachloride  is  formed.  J.  J.  S. 

Rays  Emitted  by  Uranium  and  Thorium  Compounds.  By 
Sklodowska  Curie  ( Compt .  rend.,  1898,  126,  1101 — 1103). — The 
electrical  conductivity  of  air,  when  induced  by  the  Becquerel  rays 
emitted  by  uranium  compounds,  varies  directly  with  the  amount  of  this 
element  present  in  the  active  substance.  All  uranium  compounds  are 
active,  and  the  metal  itself  more  so  than  any  of  its  derivatives,  except 
pitchblende  and  native  chalcolite  (copper  uranylphosphate)  ;  the  latter 
substance,  however,  when  prepared  artificially,  is  less  active  than 
the  metal ;  these  results  seem  to  indicate  that  the  two  minerals  con¬ 
tain  an  element  far  more  active  than  uranium.  Thorium  compounds 
are  very  active,  the  action  of  thoria  being  more  pronounced  than  that 
of  metallic  uranium  ;  cerium,  niobium,  and  tantalum  compounds  are 
slightly  active.  Yellow  phosphorus  is  extremely  active,  but  its  action 
is  probably  of  a  nature  different  from  that  of  uranium  and  thorium  ;  im 
the  allotropic  form  and  in  the  phosphates,  it  is  quite  inert ;  the  com¬ 
pounds  of  all  other  elements  do  not  appreciably  influence  the  electrical 
conductivity  of  air.  The  effects  produced  by  the  rays  vary  directly 
with  the  thickness  of  the  layer  of  active  substance  ;  the  rays  traverse 
thin  sheets  of  glass,  ebonite,  paper,  and  the  metals.  The  rays  emitted 
by  thoria  are  more  penetrating  than  those  from  uranium,  and  the 
penetrative  power  is  augmented  by  increasing  the  layer  of  the  oxide. 
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Distinct  photographic  impressions  are  obtained  in  the  case  of  uranium, 
uranous  oxide,  pitchblende,  chalcolite,  and  thoria,  but  those  produced 
by  thorium  sulphate  and  potassium  fluoroxytantalate  are  very  faint. 
When  uranium  and  thorium  compounds  are  subjected  to  the  influence 
of  Ttontgen  rays,  they  emit  secondary  rays,  which  produce  a  more 
intense  effect  than  those  emitted  by  lead  under  similar  conditions. 

G.  T.  M. 

New  Radio-active  Substance  contained  in  Pitchblende.  By 
P.  Curie  and  Sklodowska  Curie  ( Compt .  rend.,  1898,  127,  175 — 178. 
Compare  preceding  abstract). — A  specimen  of  pitchblende,  having 
2|  times  the  emissive  power  of  uranium,  was  examined  chemically 
with  a  view  of  isolating  the  radio-active  principle  which  produces  the 
abnormal  activity.  The  mineral  was  dissolved  in  acids  and  treated 
with  hydrogen  sulphide,  the  thorium  and  uranium  remain  in  solution, 
whilst  the  active  substance  is  precipitated  with  the  sulphides  insoluble 
in  ammonium  sulphide;  after  separating  these  in  the  usual  manner,  it 
is  found  that  the  substance  in  question  remains  with  the  bismuth. 

When  the  sulphides  are  treated  with  nitric  acid,  the  less  active  por¬ 
tion  dissolves  more  readily  ;  and  when  the  solution  of  the  nitrates  is 
diluted  with  water  the  more  active  portion  is  first  precipitated ;  the 
progress  of  the  separation  is  controlled  by  determining  the  electrical 
conductivity  of  air  induced  by  the  various  fractions.  An  extremely 
active  product  can  be  isolated  from  pitchblende  by  sublimation,  and 
when  the  sulphides  of  bismuth  and  the  active  substance  are  heated  in 
a  vacuum  at  700°,  a  sublimate  is  obtained,  the  activity  of  which  is 
400  times  that  of  uranium.  It  is  believed  that  the  extremely  active 
substance  obtained  from  pitchblende  contains  an  unknown  metal  to 
which  the  name  polonium  is  given.  Spectroscopic  examination  of  the 
substance,  however,  has  not  revealed  the  existence  of  any  characteristic 
lines  indicating  the  presence  of  a  new  element.  G.  T.  M. 

An  extremely  Radio-active  Substance  contained  in  Pitch¬ 
blende.  By  P.  Curie,  Sklodowska  Curie,  and  Gustave  B^mont 
(Compt.  rend.,  1898, 127,  1215 — 1217.  Compare  preceding  abstracts). 
— In  the  course  of  their  researches  on  radio-active  substances,  the 
authors  have  obtained  a  product  having  all  the  properties  of  barium 
chloride,  and,  in  fact,  consisting  mainly  of  this  compound,  but  differ¬ 
ing  from  the  ordinary  chloride  in  being  extremely  active.  By  repeated 
fractional  precipitation  of  the  active  chloride  from  its  aqueous  solu¬ 
tion  by  alcohol,  a  product  is  obtained  which  is  900  times  more  active 
than  uranium.  Ordinary  barium  salts  are  never  radio-active,  and, 
moreover,  spectroscopic  examination  of  the  active  substance  has 
revealed  the  presence  of  a  well-defined  line  not  belonging  to  any 
known  element  (compare  following  abstract) ;  the  distinctness  of  the 
line  increases  with  the  radio-activity  of  the  fraction  under  inspection. 
For  these  reasons,  it  is  supposed  that  the  active  barium  chloride  con¬ 
tains  another  radio-active  element  for  which  the  name  radium  is 
proposed.  The  atomic  weight  of  barium  in  the  active  salt  is  not 
markedly  different  from  that  of  the  element  in  its  inactive  compounds. 

The  compounds  of  uranium,  thorium,  polonium,  and  radium  all 
give  photographic  effects  on  sensitive  plates,  and  in  this  respect 
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polonium  and  radium  are  far  more  active  than  the  other  two ;  the 
rays  emitted  by  the  new  elements  render  barium  platinocyanide 
fluorescent,  but  the  effect  is  less  marked  than  with  Rontgen  rays. 

G.  T.  M. 

Spectrum  of  a  Radio-active  Substance  [in  Barium  Chloride]. 
By  Eugene  Demar^ay  ( Compt .  rend.,  1898,  127,  1218.  Compare  pre¬ 
ceding  abstract). — The  spectrum  of  the  radio-active  barium  chloride, 
together  with  distinct  indications  of  barium  and  faint  lines  due  to 
lead,  calcium,  and  platinum  (from  electrodes),  contains  a  well-defined 
line  of  wave-length  3814*8  (Rowland’s  scale)  which  appears  bet  ween 
the  platinum  lines  3819*9  and  3801*5;  this  line  has  not  been  noticed 
in  the  spectra  of  any  of  the  known  elements.  G.  T.  M. 

Spectrum  of  Radium.  By  Eugene  DEMARgAY  {Compt.  rend.,  1899, 
129,  716 — 717). — The  following  lines  characteristic  of  radium  were 
obtained  from  the  photographed  spectrum  of  a  specimen  of  barium 
chloride  containing  that  element.  The  numbers  1  to  16  indicate  the 
order  of  intensity.  X,  4826*3,  (10) ;  4726*9,  (5) ;  4699*8,  (3) ;  4692*1, 
(7)  ;  4683*0,  (14) ;  4641*9,  (4) ;  4627*4,  (4),  the  centre  of  a  nebulous 
band ;  4600*3,  (3) ;  4533*5,  (9) ;  4458*0,  (3),  the  centre  of  a  nebulous 
band;  4436*1,  (8);  4364*2,  (3);  4340*6,  (12);  3814*7,  (16);  3649*6, 
(12).  A  number  of  feeble  lines  of  uncertain  origin  were  also  observed. 

N.  L. 

Atomic  Weight  of  the  Metal  in  Radio-active  Barium 
Chloride.  By  Sklodowska  Curie  {Compt.  rend.,  1899,  129,  760 — 762). 
— Radio-active  barium  chloride  obtained  from  a  large  quantity  of 
uranium  residues  was  fractionally  crystallised,  and  the  radio-active 
constituent  was  found  to  accumulate  in  the  less  soluble  portions ; 
when  the  latter  were  dissolved  in  water  and  fractionally  precipitated 
by  alcohol,  the  active  substance  was  concentrated  in  the  first  precipi¬ 
tates.  The  atomic  weight  of  the  radio-active  barium  increases  with 
the  intensity  of  the  radiation  ;  with  an  intensity  3000  times  as  great 
as  that  of  uranium,  the  atomic  weight  is  140*0 ;  4700  times  as  great, 
140*9,  and  7500  as  great,  145*8.  The  radio-activity  of  the  crystallised 
or  precipitated  compounds  increases  in  a  marked  manner  for  several 
weeks  after  their  preparation,  but  eventually  attains  a  limiting  value 
which  may  be  five  or  six  times  as  great  as  the  value  immediately  after 
their  preparation  (compare  Giesel,  Ann.  Phys.  Chem.,  1899,  [ii],  09, 
91).  C.  H.  B. 

Enantiotropy  of  Tin.  By  Ernst  Cohen  and  C.  van  Eyck  (. Proc . 
K.  Akad.  Wetensch.  Amsterdam ,  1899, 2,  77). — It  is  well  known  that  at 
low  temperatures  tin  becomes  converted  into  a  grey  powder,  but  the 
change  has  been  but  little  investigated,  and  various  reasons  have  been 
assigned  for  it.  The  authors  find  that  at  —  83°  the  change  occurred  in 
about  24  hours,  and  the  reverse  transition  could  not  be  observed  below 
30°.  At  temperatures  between  these  limits,  the  velocity  of  the  change 
becomes  so  small  as  to  be  incapable  of  measurement.  By  the  addition 
of  a  few  drops  of  a  10  per  cent,  solution  of  ammonium  stannic  chloride, 
however,  the  reaction  is  considerably  accelerated,  and  dilatometric 
observations  employing  this  liquid  for  measurement  purposes  indicated 
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a  temperature  of  between  10°  and  20°  for  the  transition.  Determina¬ 
tions  of  the  E.M.F.  of  the  cell  :  white  tin/10  per  cent  ammonium 
stannic  chloride/ grey  tin,  gave  20°  for  the  temperature  of  transition. 
It  hence  appears  that  all  tin  exists,  save  in  exceptionally  warm 
weather,  in  the  metastable  condition.  L.  M,  J. 

Thio-  and  Seleno-antimonites.  By  Isidore  Pouget  (Ann.  Chim. 
Phys.y  1899,  [vii],  18,  508 — 571.  Compare  Abstr.,  1897,  ii,  499). — 
The  following  salts  are  described  for  the  first  time.  Lithium  orthothio- 
antimonite ,  Li3SbS3  +  3H20,  forms  white,  deliquescent  crystals  ;  the 
pzra-salt  Li2Sb4S7  +  3H20,  is  a  dark  red,  gelatinous  precipitate  which 
has  not  been  obtained  crystalline. 

Ammonium  orthothioantimonite ,  (NH4)3SbS3,  is  precipitated  as  a 
white,  crystalline  powder  on  adding  alcohol  to  the  mother  liquor  from 
the  meta-salt ;  it  readily  decomposes  and  is  only  stable  in  the  presence 
of  ammonium  sulphide. 

Barium  metathioantimonite,  Ba(SbS2)2  +  4^H00,  is  an  amorphous, 
brown  precipitate. 

Triargentic  thioantimonite,  Ag3SbS3,  is  obtained  as  an  amorphous, 
black  precipitate  by  the  addition  of  silver  nitrate  to  a  dilute  solution 
of  potassium  orthothioantimonite  ;  the  double  salt,  Ag2KSbS3,  is  a 
yellow,  crystalline  precipitate  produced  by  the  action  ol  silver  nitrate  on 
concentrated  solutions  of  the  potassium  ortho-  or  pyro-salt  (Sommerlad, 
Abstr.,  1897,  ii,  500).  A  series  of  double  salts  of  the  formula 
EAg2SbS3  is  obtained  from  sodium,  lithium,  and  ammonium  thio- 
antimonites;  these  compounds  are  all  decomposed  by  water  into 
triargentic  thioantimonite  and  the  corresponding  alkali  salt. 

Zinc  orthothioantimonite ,  Zn3(SbS3)2,  forms  a  yellow,  crystalline 
precipitate,  produced  by  the  action  of  zinc  salts  on  dilute  solutions  of 
potassium  thioantimonite ;  the  double  salt,  ZnKSbS3,  is  obtained  when 
concentrated  solutions  are  employed. 

The  corresponding  manganese  salts,  Mn3(SbS3)2  and  MnKSbS3,  are 
produced  in  a  similar  manner ;  they  form  pale  red,  crystalline  pre¬ 
cipitates. 

The  lead  salts,  Pb3(SbS3)2  and  PbKSbS3,  are  brown  precipitates. 
The  reaction  between  potassium  orthothioantimonite  and  cadmium, 
nickel,  cobalt,  and  ferrous  salts,  follows  the  same  course  as  in  the 
preceding  examples,  but  the  products  are  very  unstable. 

Cuprous  potassium  orthothioantimonite ,  Cu2KSbS3  +  3H20,  is  a  yellow, 
crystalline  precipitate  obtained  by  treating  a  cupric  salt  with  excess 
of  a  concentrated  solution  of  potassium  orthothioantimonite  ;  cuprous 
orthoantimonite ,  Cu3SbS3,  is  produced  by  treating  the  preceding  double 
salt  with  water  ;  it  is  a  red,  crystalline  precipitate.  A  black  precipi¬ 
tate  of  cupric  thioantimonite  is  formed  when  cupric  salts  are  treated 
with  a  dilute  solution  of  potassium  orthothioantimonite;  if,  however, 
the  latter  reagent  is  in  excess,  it  gradually  reduces  the  cupric  salt  and 
the  precipitate  then  consists  of  a  mixture  of  this  compound  with  the 
cuprous  salt. 

When  mercurous  salts  are  added  to  solutions  of  the  alkali  ortho- 
thioantimonites,  the  yellow  precipitate  at  first  produced  is  rapidly 
converted  into  a  black  deposit  of  mercury  ;  mercurous  salts  react  in  a 
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similar  manner.  Gold  chloride,  when  mixed  with  a  concentrated 
solution  of  thioantimonite,  produces  a  brown  precipitate ;  this  redis¬ 
solves  on  agitation,  and  the  solution,  when  warmed,  deposits  metallic 

gold* 

Potassium  orthoselenoantimonite,  K3SbSe3,  is  obtained  in  the  form  of 
orange  crystals  on  evaporating  a  solution  of  antimony  selenide  in 
potassium  selenide  in  a  current  of  hydrogen  ;  the  salt  is  extremely 
unstable  and  its  solution  rapidly  deposits  selenium.  The  para-saAb 
K2Sb4Se7  +  3H20,  separates  as  a  gelatinous,  brown  precipitate  on 
cooling  a  saturated  solution  of  its  generators. 

Sodium  orthoselenoantimonite ,  Na3SbSe3  -f  9H20,  crystallises  in  yel¬ 
low  needles  from  a  solution  of  antimony  selenide  in  sodium  selenide  ; 
it  is  even  more  oxidisable  than  its  potassium  analogue,  and  its  solution 
deposits  red,  tetrahedric  crystals  of  sodium  selenoantimonate,  Na3SbSe4 
+  9H20. 

By  the  joint  action  of  selenium  and  antimony  dissolved  in  potassium 
sulphide,  the  mixed  salty  K10Sb4S5Se6  +  4H20,  is  produced  ;  it  separates 
from  the  concentrated  solution  in  small,  yellow  crystals.  When  a 
solution  of  sodium  selenide  is  employed  as  the  medium,  two  compounds 
are  produced  ;  the  less  soluble  is  a  complex  salt  having  the  composition 
NaaSbSr5Se2.5  4-  9H20,  which  corresponds  with  the  thioantimonate, 
Na3SbS4  +  9H20 ;  the  more  soluble  salt ,  NagSbS^Se^  +  9H20,  forms 
yellow  needles  and  is  analogous  to  the  orthoantimonite,  Na3SbS3  + 
9H20, 

Tellurium  derivatives,  analogous  to  the  preceding  compounds,  could 
not  be  prepared ;  antimony  telluride  does  not  dissolve  in  a  hot  solu¬ 
tion  of  potassium  telluride,  K2Te,  or  potassium  hydrotelluride,  KHTe, 
and  tellurium  itself  is  insoluble  in  alkali  sulphides.  G.  T.  M. 

Derivatives  and  Atomic  Weight  of  Palladium.  By  Willett 
Lepley  Hardin  ( J, .  Amer.  Chem.  Soc .,  1899,  21,  943 — 955.  Compare 
Rosenheim  and  Maass,  Abstr.,  1899,  i,  163). — Palladobis-phenyl- 
ammonium  chloride,  Pd(NH2PhCl)2,  is  obtained  as  a  voluminous 
yellow  precipitate  when  a  slight  excess  of  aniline  is  added  to  a  hydro¬ 
chloric  acid  solution  of  palladious  chloride,  it  is  insoluble  in  hydro¬ 
chloric  acid,  but  dissolves  in  ammonium  hydroxide  solution ;  the 
bromide ,  Pd(NH9PhBr)2,  resembles  the  chloride.  Palladodiquinolin - 
ium  chloride ,  Pd(C0NH7Cl)9,  the  corresponding  bromide  and  pallado- 
dipiperidium  chloride,  Pd(C5NHnCl)2,  all  form  pale  yellow  precipi¬ 
tates.  They  are  not  acted  on  by  hydrogen  at  the  ordinary  tempera¬ 
ture,  but  are  readily  reduced  to  metallic  palladium  when  heated  in 
hydrogen  and  the  product  allowed  to  cool  in  a  current  of  air.  A  com¬ 
pound,  PdCl2,2NH2Et,2HCl,  crystallising  in  brownish-red  scales  has 
also  been  prepared. 

The  atomic  weight  of  palladium  has  been  determined  by  various 
authorities  (Berzelius,  1828;  Keiser,  Abstr.,  1890,  17  ;  Keller 
and  Smith,  ibid. ,  1893,  ii,  73;  Bailey  and  Lamb,  Trans.,  1892,  61, 
745  ;  Joly  and  Leidie,  Abstr.,  1893,  ii,  284  ;  Keiser  and  Breed,  ibid., 
1894,  ii,  141)  and  has  now  been  determined  by  analysing  diphenyl- 
palladodiammonium  chloride  (seven  experiments)  and  bromide  (five 
experiments),  and  also  ammonium  palladium  bromide  (four  experi- 
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ments),  all  of  which  were  prepared  from  carefully  purified  palladium. 
The  mean  result  obtained  was  107*014  (0  =  16),  which  is  somewhat 
above  that  given  by  other  authorities.  J.  J.  S. 
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Mineralogical  Chemistry. 


Libollite.  By  Jacinto  Pedro  Gomes  {Comm.  Direc.  Trabalhos 
Geol.  Portugal ,  1898,3,  244 — 250,  290 — 291). — Libollite  is  the  name 
given  to  an  asphalt  resembling  albertite  which  is  found  near  Libollo, 
province  of  Angola,  in  Portuguese  West  Africa.  Analysis  gave  : 

C.  H.  0.  N.  Ash.  Sp.  gr. 

74  74  7-83  8*80  1*71  6*92  1*1 

L.  J.  S. 

Limonite  Pseudomorphs  from  Dutch  Guiana.  By  Boss  iter 
W.  Baymond  {Trans.  Amer .  Inst .  Mining  Eng.,  1899,  28,  235 — 239). 
— The  auriferous  alluvial  deposits  in  the  Saramacca  district  of  Dutch 
Guiana  contain  cubes  of  limonite  pseudomorphous  after  pyrites ; 
these  are  sometimes  hollow  and  are  partly  filled  with  a  reddish  powder. 
Analyses  by  A.  B.  Ledoux  of  the  outer  light  red  crust  gave  I,  and  of 
the  interior  darker  red  material  gave  II. 


Fe203. 

A1203. 

Si02. 

h2o. 

Total. 

I. 

42*90 

17*70 

30*44 

5*90 

96*94 

II. 

87*94 

0*90 

2*34 

7*50 

98*68 

A  small  amount  of  gold  is  present  in  II,  but  not  in  I.  L.  J.  S. 

Chromite  from  Newfoundland.  By  George  W.  Maynard 
{Trans.  Amer.  Inst.  Mining  Eng.,  1898,  27,  283 — 288).— -Deposits  of 
chromite  are  found  in  serpentine  at  Port-au-Port  Bay,  on  the  west 
coast  of  Newfoundland.  Analysis  by  E.  Waller  of  a  selected  sample 
of  the  ore  gave  : 

Cr203.  FeO.  MgO.  A1203.  SiOa.  Total. 

49*23  17*21  18*66  7*50  6*51  99*11 

Also  traces  of  calcium,  vanadium,  copper  and  manganese. 

L.  J.  S. 

Occurrence  of  Nickel  in  Silesia.  By  O.  H.  Aschermann  {Zeit. 
Kryst.  Min.,  1899,  32,  106  ;  from  Inaug.  Diss.  Breslau ,  1897,  43  pp.). 
— Nickel  occurs  at  Frankenstein,  Silesia,  as  silicates  in  a  red  decom¬ 
position  product  of  serpentine  (Abstr.,  1895,  ii,  514).  The  unaltered 
serpentine  contains,  according  to  two  determinations,  0*0866  and 
0*148  per  cent,  of  nickel.  L.  J.  S. 

Leverrierite.  By  Pierre  Termier  {Bull.  Soc.frang.  Min .,  1899, 
22,  27 — 31). — Previous  analyses  of  this  mineral  are  unsatisfactory, 
owing  to  the  presence  of  admixed  quartz  and  clay.  A  new  analysis 
made  on  more  pure  material  from  Bochebelle,  Gard,  gave  the  following 
results.  Sp.  gr.  2*598. 
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Loss  on 

Si02.  A1203.  Fe203.  MgO.  CaO.  K20.  ignition.  Total. 

49-90  37-02  3-65  0-30  trace  M3  8*65  100*65 

The  material  analysed  was  dried  at  110°.  The  loss  on  ignition  is 
mainly  water  with  a  very  little  carbonaceous  matter.  The  colourless 
crystals  become  white  at  500°.  This  analysis  agrees  approximately 
with  the  formula  (H,K)20,(AI,Fe)203,2Si02.  The  mineral  therefore 
differs  from  kaolinite  (2H20,Al203,2Si02),  and  resembles  muscovite, 
but  has  water  largely  replacing  potash. 

Optical  determinations  are  also  given.  L.  J.  S. 

Minerals  of  Japan.  By  Kotora  Jimbo  (J.  Sci.  Coll.  Imp.  Univ. 
Tokyo ,  1899,  11,  213—281). — A  description,  dealing  mainly  with 
occurrences,  is  given  of  128  mineral  species  found  in  Japan.  Some 
of  the  information  has  been  previously  published  in  Japanese  journals. 
Analyses  are  given  of  the  following. 

Topaz.  Good  crystals  of  topaz  are  found  at  Takayama,  &e.,  in 

province  Mino,  and  at  Tanokamiyama  in  province  Omi.  The  crystals 
from  Omi  are  usually  brownish  and  occur  with  flesh-red  felspar; 
analyses  by  Takayama  gave  the  results  under  I  and  II. 

Olivine  in  brown  crystals  occurs  with  crystals  of  augite  in  a  basalt 
at  Nishinotake  in  Hizen ;  analysis  III  by  Kondo. 


Si02. 

Al203 

MgO. 

FeO. 

CaO. 

F. 

Total. 

I. 

31-30 

56*72 

— 

— 

— 

18*36 

106  38 

II. 

31-95 

56*59 

— 

— 

— 

18-01 

106-55 

III. 

38-74 

— 

43*53 

16*60 

trace 

— 

98*87 

Axinite  occurs  in  the  copper  mine  at  Okuradani,  Obira,  province 
Bungo,  associated  with  hedenbergite,  garnet,  copper  pyrites,  mispickel, 
pyrrhotite,  fluor,  &c.  The  crystals  are  dark  brown  to  dark  violet, 
and  are  somewhat  prismatic  in  habit  instead  of  the  more  usual  sharp- 
edged  or  thin-tabular  habit  characteristic  of  the  mineral.  Analysis 
IY,  by  Kajiura. 

Si02.  A1203.  Fe203.  Mu203.  B203.  CaO.  MgO.  Na20.  K20.  H20.  Total. 

IV.  41*87  19*25  11  79  5*62  1*59  17*75  trace  1*79  trace  0*87  100*53 

Biotite  1  The  pegmatite  at  Tanokamiyana  in  Omi  contains  several 
varieties  of  mica.  Analysis  Y,  by  Kodera,  is  of  dark  green  plates  of 
biotite  (?)  which  is  nearly  optically  uniaxial. 

Zinnwaldite  (?),  from  the  same  place,  is  reddish-brown  to  nearly 
colourless;  the  plane  of  the  optic  axes  is  parallel  to  the  plane  of 
symmetry,  and  the  axial  angle  is  large.  Analysis  YI  by  Kodera. 

A  dirty,  dark  brown  mica  from  Kai  gave  YII,  by  Hida. 

SiOg.  Ti02.  AI203.  Pe203.  FeO.  MnO.  CaO.  MgO.  K 20.  Na20.  H20.  F.  Total. 

V.  35-87  0*35  22*69  20*90  —  5*65  —  0*32  6*70  2*52  1*00  3*19  99*19 

VI.  46*13  2*77  17*03  4*64  —  6*27  —  0*43  10*09  4*12  2*31  6*89  100*68 

ATI.  38*45  —  15*53  22*73  1*71  —  2*22  7*85  2*25  2*16  7*20  —  100*10 

Hedenbergite  occurs  as  large  crystals  in  biotite-hornfels  associated 
with  axinite,  &c.  (ante)  at  Okuradani.  Analysis  YIII : 

Si02.  FeO.  MnO.  CaO.  MgO.  K20.  NaaO.  H20.  Total. 

VIII.  47*13  24*46  0*73  23*23  2*40  0*13  0*98  1*48  100*54 
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Orthoclase  and  Microcline.  Several  types  of  potash  felspars  occur  in 
druses  in  pegmatite  at  Tanokamiyama,  Omi.  Analysis  IX  of  white, 
translucent  crystals,  usually  twinned,  and  up  to  20  cm.  long.  Analysis 
X, reddish-white  to  flesh-red  crystals  occurring  with  topaz;  XI  and  XII, 
of  glassy  crystals  mostly  twinned  (Analysis  IX — XII  by  Kodera). 


Si02. 

A1203. 

Fe203. 

CaO. 

MgO. 

1C20. 

Na20. 

Total. 

IX. 

64-78 

17-86 

T46 

0*14 

0-11 

12-87 

2  25 

99  47 

X. 

64-62 

21-00 

0-33 

0  20 

009 

12-22 

2-41 

100-87 

XI. 

63-77 

1952 

1*39 

— 

0-08 

13*70 

1*84 

100-30 

XII. 

64-98 

22*17 

0*32 

— 

0*86 

10-59 

0-60 

99-52 

S phene,  Small  yellow  crystals  in  diorite  at  Kamioka  in  Hida  gave 
analysis  XIII,  by  Yoshida. 

Ileulandite.  White,  translucent  crystals  showing  optical  anomalies, 
from  Ohara,  gave  analysis  XIY,  by  Sbinowara. 

Si02.  TiO,.  A1203.  Fe203.  CaO.  MgO.  H20.  Total. 

XIII.  30*81  40-21  0-61  0*51  26*42  1-21  —  99-77 

XIY.  58*4  —  14*4  —  12-2  —  14*9  99*9 

L.  J.  S. 

New  Minerals  from  Franklin,  New  Jersey.  By  Samuel  L. 
Penfield  and  Charles  H.  Warren  ( Amer .  J ‘  ScL,  1899,  [iv],  8, 
339 — 353). — The  new  minerals  were  found  in  the  zinc  mines  at 
Franklin,  in  association  with  native  copper  and  lead  (Abstr.,  1898, 
ii,  602),  clinohedrite  (Abstr.,  1898,  ii,  607),  rceblingite  (Abstr.,  1897, 
ii,  563),  axinite,  willemite,  datolite,  garnet,  phlogopite,  &c.  They  are 
probably  of  metamorphic  (pneumatolitic)  origin. 

Hancockite.  This  occurs  as  brownish-red,  cellular  masses  of  minute, 
lath-shaped  crystals,  which  are  monoclinic,  and  have  nearly  the  same 
habit  and  angles  as  epidote.  Single  crystals  are  yellowish-brown  with 
a  vitreous  lustre,  and  are  pleochroic,  Sp.  gr.  4*030.  Analysis  by 
Warren  gave  : 

Si02.  A1203.  Fe203.  Mn203.  PbO.  MnO.  MgO.  CaO. 

30*99  17*89  12-33  1-38  18-53  2*12  0*52  11*50 

StO.  H20.  Total. 

3-89  1-62  100*77 

This  gives  the  epidote  formula,  H2R"4R"'6Si6026,  or 

R"2(R"'-0H)R'"2(Si04)3 ; 

but  the  mineral  differs  from  epidote  in  containing  lead  and  strontium 
isomorphous  with  calcium.  Like  epidote,  the  mineral  is  decomposed 
by  hydrochloric  acid  only  after  ignition. 

Glaucochroite.  This  occurs  embedded  in  nasonite  as  columnar, 
orthorhombic  crystals  of  a  bluish  green  colour.  Twins  are  sometimes 
present  with  individuals  intercrossing  at  angles  of  about  60°.  The 
parameters  are  approximately  a  :  b  :  c  —  0*440  :  1  :  0*566  ;  these  ratios, 
as  well  as  the  optical  characters,  indicate  that  the  mineral  belongs  to 
the  olivine  group.  Sp.  gr.  3*407.  Analysis  I,  by  Warren,  gives  the 
formula  CaMnSi04,  showing  that  the  mineral  takes  a  place  next  to 
monticellite  (CaMgSi04). 
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Nasonite,  This  is  white  and  massive,  with  a  greasy  to  adaman¬ 
tine  lustre.  Thin  sections  under  the  microscope  show  the  mineral  to 
be  crystalline  and  optically  uniaxial  ;  the  system  is  probably  tetra¬ 
gonal.  Sp.  gr.  5*425.  After  deducting  2*16  per  cent,  of  clino- 
hedrite  (H2CaZnSi05),  analysis  II  (by  Warren)  gives  the  formula 
Pb6Ca4Cl2(Si207)3  —  Pb4(PbCl)'2Ca4(Si207)3.  This  is  closely  related  to 
the  tetragonal  ganomalite  from  Sweden,  of  which  the  formula  is 
usually  given  as-  Pb3Ca2Si3On  —  Pb4(Pb20)''Ca4(Si207)3.  Lindstrom’s 
analysis  (1883)  of  ganomalite  shows  the  presence  of  small  quantities 
of  water  and  chlorine,  and  it  agrees  with  the  formula 

Pb4(Pb-0H)2Ca4(Si207)3, 

which  is  now  proposed  for  ganomalite.  Nasonite  therefore  differs 
from  ganomalite  in  containing  chlorine  in  place  of  hydroxyl. 

The  acid,  H6Si207,  of  which  nasonite  and  ganomalite,  as  well  as 
cordierite,  barysilite  (PbgSi207)  and  hardystonite  (Abstr.,  1899,  ii, 
435)  are  salts,  is  intermediate  between  ortho-  and  meta-silicic  acids, 
or  it  may  be  considered  as  2Si(OH)4  —  H20.  For  this  acid,  which  is 
usually  called  diorthosilicic,  the  name  mesosilicic  acid  is  proposed. 

Leucophcenicite.  This  is  of  a  purplish-red  or  raspberry  colour  ;  it 
has  a  crystalline  structure,  though  the  crystal  system,  probably 
monoclinic,  could  not  be  determined.  Sp.  gr.  3*848.  Analysis  III 
(also  Na20,  0*39  ;  K20,  0*24),  by  Warren,  agrees  with  the  formula 
H2B7Si3014,  or,  as  the  water  is  not  expelled  below  a  red  heat, 
R5(R*0H)'2(Si04)3.  This  represents  a  basic  orthosilicate,  and  the 
mineral  is  therefore  a  manganese  humite  with  hydroxyl  in  place  of 
fluorine. 

Si02.  PbO.  MnO.  ZnO.  MgO.  CaO.  FeO.  Cl.  H20.  Total. 

I.  31*48  1*74  38*00  —  —  28*95  trace  —  —  100*17 

II.  18*47  65*68  0*83  0*82  —  11*20  0*10  2*81  0*26  99*54 

III.  26*36  —  60*63  3*87  0*21  5*67  trace  —  2*64  100*01 

L.  J.  S. 

Hydrated  Aluminium  Silicates  and  Clays.  By  Konstantin 
D.  Glinka  ( Zeit .  Kryst .  Min.,  1899,  32,  79 — 81  ;  from  Mem.  Inst . 
agron.  forest,  cl  N owo- Alexandria  [ Gouv .  Lublin\ ,  1899,  12,  41 — 84). — 
Various  clays  were  found  to  contain  quartz,  orthoclase,  muscovite, 
rutile,  zircon,  tourmaline  and  garnet,  together  with  kaolin,  bauxite 
and  diaspore,  but  no  zeolites.  Quartz  and  aluminium  hydroxides  may 
occur  together,  and  in  this  case  their  presence  will  not  be  indicated 
by  a  bulk  analysis  of  the  clay.  Their  presence  is,  however,  indicated 
when  the  material,  after  ignition,  is  treated  with  a  33  per  cent,  solution 
of  potassium  hydroxide ;  under  these  circumstances,  most  of  the  silica, 
but  very  little  of  the  alumina,  goes  into  solution.  Several  other  experi¬ 
ments  of  a  similar  nature  were  made  on  clays  and  various  silicates,  the 
object  being  to  determine  the  constituent  minerals  of  clays.  L.  J.  S. 

Stokesite,  a  New  Mineral  from  Cornwall.  By  Arthur 
Hutchinson  {Phil.  Mag.,  1899,  [v],  48,  480 — 481). — A  preliminary 
notice  is  given  of  a  new  mineral,  of  which  only  a  single  crystal,  about 
10  mm.  long,  has  been  found.  It  is  colourless  and  transparent. 
System,  orthorhombic  [a  :  6  :  c  —  0*3479  ;  1  :  0*8117].  Sp.  gr.  3*185, 
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H  =  6.  The  lustre  is  vitreous.  Analysis  gives  the  formula  CaO,Sn02, 
3Si02,2H20  (compare  Nature ,  1899,  61,  119).  L.  J\  S. 

Andesites  from  Maine.  By  Herbert  E.  Gregory  (Amer  J  Sci 
1899,  [iv],  8,  359 — 369). — A  description  is  given  of  the  andesites  of 
the  Aroostook  volcanic  area  of  northern  Maine.  An  analysis  by 
Hillebrand  is  quoted.  L.  J.  S. 

Hot  Sulphur  Spring  of  Deutsch-Altenburg.  By  Ernest 
Ludwig  and  Theodor  Panzer  (Chem.  Centr .,  1899,  ii,  402  ;  from 
Wien.  Min .  Wochensch .,  12,  708 — 710). — The  hot  sulphur  spring  of 
Deutsch-Altenburg  belongs  to  the  same  type  as  the  hot  salt- sulphur 
springs  of  Aachen  and  of  the  Hercules  bath  in  Mehavia.  It  is  a 
clear  water,  with  a  strong  odour  of  hydrogen  sulphide,  and  becomes 
turbid  on  keeping  and  deposits  sulphur.  It  has  a  sp.  gr.  1*00289  at 
18*70°  and  contains  traces  of  caesium,  rubidium,  titanic  oxide  and 
formic  acid.  A  full  analysis  is  given.  E.  W.  W. 

Origin  of  Graubiinden  Mineral  Waters.  By  Gustav 
Nussberger  ( Jahresber .  iVaturforsch.  Ges.  Graubilndensf  1899,  42, 
1 — 35.  Compare  Abstr.,  1897,  ii,  569). — A  detailed  account  is  given 
of  the  mineral  waters  of  the  Canton  Graubiinden  (  =  Grisons),  Switzer¬ 
land,  and  their  origin  discussed.  Several  analyses  are  quoted. 

L.  J.  S. 

Mineral  Waters  of  Lutraki,  Greece.  By  Anastasius  K. 
Dambergis  (Chem.  Centr .,  1899,  ii,  568  ;  from  Oesterr .  Chem-Zeit .,  2, 
437). — The  mineral  waters  of  Lutraki,  on  the  north  coast  of  the  Gulf  of 
Corinth,  consist  of  three  groups,  which  differ  in  temperature  and 
quantity,  but  have  an  almost  identical  composition  The  clear, 
odourless  water  has  a  sweet  taste,  with  a  somewhat  saline  after- taste, 
does  not  become  turbid  on  exposure  to  air,  and  leaves  no  residue  as  it 
flows  from  the  spring.  The  group  containing  the  most  dissolved  matter 
contains  1*912  grams  of  dissolved  substances  per  litre,  has  a  temper¬ 
ature  of  31°,  and  a  sp.  gr.  1*0018.  An  analysis  is  quoted.  The 
springs  belong  to  the  class  of  alkaline  calcareous  hot  springs. 

E.  W.  W. 

The  Water  of  Monsummano.  By  Pietro  Albertoni  and  Giusto 
Coronedi  (Chem.  Centr. ,  1899,  ii,  591 — 592;  from  Ann .  Farm. 
Chim.y  1899,  214 — 235). — The  water  of  Monsummano  has  a  tem¬ 
perature  of  32°  and  a  sp.  gr.  1*000154,  and  10,000  parts  leave  a 
residue  of  13*012  dried  at  180°.  Am  analysis  of  the  residue  is  quoted. 
In  the  original  paper,  the  action  of  this  water  is  discussed  on  the  basis 
of  the  ion  theory  and  clinical  experiments  on  its  therapeutic  and 
physiological  effects  are  also  described.  The  small  amount  of  calcium 
and  magnesium  salts  present,  and  its  power  of  dissolving  uric  acid, 
are  remarkable.  Uric  acid  dialyses  much  more  readily  into  this 
water  than  into  distilled  water.  E.  W.  W. 
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Influence  of  Bile,  of  Acid,  and  of  Alkalis  on  the  Proteolytic 
Action  of  Pancreatic  Juice.  By  Benjamin  K.  Rachford  (J.  Physiol.; 
1899,  25,  165 — 178.  Compare  Abstr.,  1899,  ii,  567). — Experiments 
were  made  with  the  pancreatic  juice  (not  extracts,  as  Chittenden  used) 
and  bile  of  the  rabbit.  These  confirm  the  conclusion  arrived  at  pre¬ 
viously,  although  denied  by  Chittenden,  that  bile  much  favours  the 
proteolytic  action  of  the  juice.  Bile,  however,  retards  the  albuminous 
fermentations  carried  on  by  organised  ferments.  When  pancreatic 
juice  is  added  to  fibrin  half  saturated  with  hydrochloric  acid,  it  does 
as  much  work  as  on  neutral  fibrin.  If  the  fibrin  is  nine-tenths  satur¬ 
ated  with  the  acid,  proteolysis  is  retarded  ;  this  retardation  also  occurs 
in  the  presence  of  bile.  Free  hydrochloric  acid  greatly  inhibits,  but 
does  not  destroy,  the  proteolytic  action,  whilst  sodium  carbonate  is 
favourable,  especially  in  dilute  solutions  of  pancreatic  juice.  The 
general  conclusion  is  drawn  that  the  conditions  in  the  entire  small 
intestine  are  favourable  to  the  proteolytic  activity  of  pancreatic  juice. 

W.  D.  H. 

The  Influence  of  Removal  of  Water  on  Metabolism  and 
Circulation.  By  Walther  Straub  ( Zeit .  Piol.,  1899,  38,  537 — 566), 
— The  effect  of  sodium  chloride  in  producing  a  slight  increase  of 
proteid  katabolism  is  attributed  to  its  diuretic  action,  water  being 
removed  from  the  tissues.  The  present  experiments  on  dogs  were 
designed  to  test  this  theory  by  a  removal  of  water  from  the  food  ; 
this  was  found  to  increase  proteid  katabolism,  but  to  have  no  influence 
on  fat.  The  blood  pressure  is  not  altered,  but  the  quantity  of  water 
lost  by  skin  and  lungs  is  slightly  lessened.  W.  D.  H. 

Influence  of  the  Kind  and  Amount  of  Nutriment  on  Meta¬ 
bolism.  By  Eduard  PFLtjGER  ( Pfliiger's  Archiv ,  1899, 77,  425 — 482). 
— The  object  of  the  paper  is  to  show  that  proteid  is  the  great  source 
of  energy  ;  it  increases  metabolism,  and  raises  the  resistance  and  power 
of  the  animal  \  it  does  so  by  increasing  the  substance  of  the  living 
cells,  sometimes  even  doublin  t  heir  weight.  Fat  and  carbohydrate 
have  no  such  power.  Fat  never  arises  from  proteid  in  the  animal 
body.  Man  cannot  take  all  his  nutriment  in  the  form  of  proteid 
simply  because  of  the  limitation  which  exists  in  his  digesting  power. 

W.  D.  H. 

Metabolism  of  Nucleins.  By  T.  H.  Milroy  and  J.  Malcolm 
(J.  Physiol .,  1899,  25,  105 — 130.  Compare  Abstr.,  1899,  ii,  479). — In 
a  case  of  lymphatic  leucocythsemia,  the  phosphoric  oxide  excreted  was 
diminished  both  absolutely  and  relatively  to  the  nitrogen  excreted, 
whilst  the  excretion  of  uric  acid  and  alloxuric  bases  was  hardly  affected. 
In  a  case  of  medullary  leucocythaemia  where  the  number  of  leuco¬ 
cytes  was  falling,  the  excretion  of  phosphoric  oxide  underwent  no 
diminution,  whilst  the  alloxuric  excretion  varied  greatly.  An  invest!- 
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gation  of  the  characters  of  the  granules  in  the  colourless  corpuscles  of 
marrow  and  blood  was  carried  out  by  micro-chemical  means.  Nucleic 
acid,  and  its  principal  decomposition  products  (thymic  acid,  adenine, 
guanine,  cytosine)  alter  the  staining  affinities  of  oxyphil  granules, 
making  them  finally  basophil.  The  granules  are  nucleoproteid,  and 
the  action  of  the  nucleic  acid  is  to  cause  the  cell  to  give  up  the 
albumin  and  leave  a  more  acid  residue,  nuclein.  The  subsequent 
discharge  of  the  residue  leads  to  an  increase  of  excreted  phosphoric 
anhydride  ;  this  probably  occurs  in  the  body  when  nucleic  acid  is 
liberated.  The  granules  readily  undergo  changes,  and  a  study  of 
them  is  important,  for  these  affect  the  general  metabolism. 

W.  D.  H. 

The  Proteid-sparing  Action  of  Alcohol.  By  Rudolf  Rosemann 
( PJluger’s  Archiv ,  1899,  77,  405 — 424). — Miura,  Schmidt,  and 

Schoneseiffen  found  that  alcohol  has  no  proteid-sparing  action.  The 
present  paper  confirms  this,  and  criticises  Neumann's  recent  work, 
which  appeared  to  show  the  contrary.  \Y.  D.  H. 

Koppe’s  Theory  of  the  Formation  of  Hydrochloric  Acid  in 
the  Stomach.  By  John  A.  Wesener  ( PJluger’s  Archiv ,  1899,  77, 
483 — 484). — Koppe’s  theory  of  the  formation  of  hydrochloric  acid  in 
the  stomach  is  that  ionisation  of  the  sodium  chloride  in  the  stomach, 
and  of  the  acid  carbonates  and  phosphates  in  the  blood,  occurs,  and 
that  an  exchange  of  the  hydrogen  ions  in  the  blood,  and  sodium  ions 
of  the  stomach  then  takes  place.  The  following  experiments  show 
this  cannot  be  the  case,  but  that  the  acid  is  the  result  of  cell  activity. 
If  the  stomach  is  well  washed  out,  and  a  0*7  per  cent,  solution  of  sodium 
chloride  introduced,  there  is  no  formation  of  free  acid,  but  if  the 
stomach  be  irritated  by  the  rotation  of  a  revolving  sound  in  its 
interior,  whether  the  sodium  chloride  solution  be  there  or  not,  free 
hydrochloric  acid  appears,  reaching  a  percentage  of  0*1  in  a  few 
minutes.  W.  D.  H. 

Origin  of  Fat  from  Proteid.  By  Eduard  PflOger 
(PJluger’s  Archiv ,  1899,  77,  521 — 554). — Polemical.  Pfiiiger  is  well 
known  to  be  an  unbeliever  in  Yoit’s  doctrine  that  fat  can  originate  from 
proteid  in  the  body ;  his  remarks  here  are  mainly  directed  against 
Max  Cremer,  the  latest  exponent  of  Yoit’s  theory.  W.  D.  H. 

Phosphorus  in  Muscle.  By  J.  J.  R.  Macleod  (Zeit.  physiol . 
Chem .,  1899,  28,  535 — 558). — By  muscular  work,  the  organically 
united  phosphorus  in  aqueous  extracts  of  muscle  is  greatly  diminished 
but  the  inorganic  phosphates  are  increased.  The  lessening  is  due 
partly  to  a  diminution  of  phosphorus  in  nucleon,  but  especially  to 
that  in  organic  phosphorus  compounds  other  than  nucleon. 

W.  D.  H. 

Sodium  Chloride  in  Cartilage.  By  Gustav  von  Bunge  (Zeit. 
physiol.  Chem. .,  1899,  28,  452 — 458).- — Cartilage,  one  of  the  oldest 
tissues,  phylogenetically,  is  the  richest  of  the  tissues  in  sodium.  A 
number  of  analyses  of  cartilage  from  mammals  show  that  the  sodium  is 
most  abundant  in  embryonic  life,  and  least  so  in  old  animals.  Com- 
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paring  the  cartilage  of  adult  selachians  with  that  of  adult  and  embry¬ 
onic  mammals,  the  former  is  richest  in  sodium  ;  doubtless  the  sodium 
is  principally  present  as  chloride.  W.  D.  H. 

The  Lactase  of  the  Pancreas.  By  Ernst  Weinland  (Zeit.  Biol. 
1899,  38,  607 — 617). — In  both  young  and  adult  dogs,  the  pancreas  in 
virtue  of  a  lactase  converts  lactose  into  dextrose  and  galactose,  this 
power  being  increased  by  a  milk  diet.  By  prolonged  boiling  with 
citric  acid,  lactose  is  similarly  acted  on.  There  is  no  exidence  of  any 
intermediate  substance  between  lactose  and  its  hydrolytic  products. 

W.  D.  H. 

The  Retention  of  Phytosterol  in  the  Animal  Body  after 
Feeding  with  Cotton-seed  Oil.  By  C.  Virchow  (Chem.  Centr ., 
1899,  ii,  395  ;  from  Zeit .  Unters.  Nahr.  u.  GenussmittL,  2,  559 — 575. 
Compare  Abstr.,  1899,  ii,  689). — The  results  of  experiments  in  which 
dogs  and  pigs  were  fed  with  cotton-seed  oil  showed  that  phytosterol 
did  not  pass  into  the  fat,  so  that  the  presence  of  phytosterol  in  lard  is 
important  evidence  of  adulteration. 

It  was  found  that  glycerides  of  hydroxy-fatty  acids  passed  into  the 
fatty  tissues.  N.  H.  J.  M. 

Albumin  in  the  Cell  of  the  Queen  Bee.  By  P.  Stfss  (Chem. 
Centr.,  1899,  ii,  560;  from  Pharm.  Centr.-H.,  40,  458). — More  than  a 
gram  of  a  yellowish-white,  rather  transparent  mass  with  the  appear¬ 
ance  of  salve  was  found  on  the  floor  of  a  queen  bee  cell  and  proved 
to  be  albumin.  A.  Klett  (ibid.,  502)  points  out  that  it  has  been 
long  known  that  the  cell  of  the  queen  bee  contains  albumin,  and, 
indeed,  differs  from  those  of  the  working  bees  only  in  containing  a 
larger  proportion  of  it.  E.  W.  W. 

Death  Temperature  of  Marine  Organisms.  By  Horace  M. 
Vernon  (J.  Physiol.,  1899,  25,  131 — 138). — In  a  number  of  marine 
animals  belonging  to  various  groups,  the  death  temperature  is  generally 
a  little  higher  than  the  paralysis  temperature,  and  varies  from  32*5° 
to  43*5°.  Even  among  transparent  pelagic  animals,  the  differences 
are  nearly  as  great.  The  differences  can  only  be  partly  explained  by 
the  differences  in  the  amount  of  solids  in  the  tissues,  hence  protoplasm 
must  vary  chemically  as  well  as  physically.  From  observations  on 
the  death  temperature  of  echinoid  embryos,  it  is  shown  that  it  rises 
with  the  progress  of  development.  W.  D.  H. 

Degradation  of  Caffeine  in  the  Organism  of  the  Dog.  By 
Martin  Kruger  (Ber.,  1899,32,  3336 — 3337.  Compare  Abstr.,  1898, 
i,  699  ;  1899,  ii,  233,  and  this  vol.,  ii,  30  and  31). — Caffeine  (1:4:  6-tri- 
methylxanthine)  was  given  to  a  rabbit  during  22  days  in  daily  doses 
of  OT  gram,  the  animal  being  fed  on  oatmeal  and  cabbage;  the 
urine  was  found  to  contain  paraxanthine  (1  : 6-dimethylxanthine), 
heteroxanthine  (1-methylxanthine),  and  6-methylxanthine.  In  the 
systems  of  the  rabbit  and  man,  the  methyl  group  in  position  4  appears 
to  be  most  labile,  whilst  in  the  dog  the  alkyl  radicle  in  position  1  is 
most  readily  removed.  G.  T.  M. 

VOL.  LXXVI1I.  ii.  7 
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Influence  of  Theine  on  the  Excretion  of  Alkalis  in  the  Urine. 
By  K.  Katsuyama,  T.  Kuwahara,  and  K.  Seno  (Zeit.  physiol.  Ckem., 
]  899,  28,  587 — 594). — Experiments  on  rabbits  show  that  the  ad¬ 
ministration  of  theine  increases  the  output  of  alkali  in  the  urine ; 
there  is  increase  in  sodium*  but  not  in  potassium.  W.  D.  H. 

Estimation  of  the  Reducing  Substances  in  Urine  by  Peske’s 
Method.  By  A.  Gregor  ( Ckem .  Centr .,  1899,  ii,  231  ;  from  Centr . 
KranJc.  Ham.  und  Sexualorgane ,  10,  240). — The  method  of  Peske 
(Proc.,  1895,  11,  43)  for  the  estimation  of  dextrose  is  equally  applic¬ 
able  to  urine.  The  urine  requires  to  be  diluted.  Normal  urine  shows 
a  reducing  power  varying  from  0’0S25  to  0*347  per  cent.  It  rises 
after  a  meal,  more  strongly  after  an  amylaceous  than  after  a  flesh 
diet.  It  is  constant  during  the  night,  having  the  same  value  (0*085 
per  cent.)  as  when  fasting  or  employing  a  pure  flesh  diet.  Excessive 
use  of  carbohydrates  does  not  increase  it ;  alcohol  does  so.  It  is 
lowered  by  hard,  muscular  work.  M.  J.  S. 

Relations  between  the  Diuretic  Effects  and  Osmotic  Pro¬ 
perties  of  Sugars.  By  E.  H^don  and  J.  Arrous  (Compt.  rend., 
1899,  129,  778 — 781). — Sugars  are  toxic  only  in  very  large  doses,  and 
can  be  injected  into  the  animal  system  without  producing  either  im¬ 
mediate  or  subsequent  accidents.  The  maximum  diuretic  effect  is 
produced  by  a  particular  dose  at  a  particular  degree  of  concentration, 
which  varies  with  different  sugars.  There  is  an  approximately  constant 
relation,  the  diuretic  coefficient  D ,  between  the  quantity  of  sugar  solu¬ 
tion  injected  and  the  volume  of  urine  eliminated,  but  this  coefficient 
varies  with  the  concentration  of  the  solution  ;  with  dextrose  solution 
containing  25  per  cent,  it  is  2*8,  with  50  per  cent.  4*8,  and  with  10 
per  cent.  1*0.  The  coefficient  also  varies  with  different  sugars  at  the 
same  degree  of  concentration  ;  with  dextrose  at  25  per  cent,  it  is  2*8  ; 
lsevulose  and  galactose,  2*4  ;  sucrose,  2  0;  lactose  and  maltose,  2*2; 
raffinose,  0*9 ;  arabinose,  3*4 ;  erythritol,  4*0.  It  follows  that  the 
diuretic  coefficients  of  these  sugars  vary  inversely  as  their  molecular 
weights,  but  directly  as  their  osmotic  pressures.  Some  sugars  of  the 
same  molecular  weights  and  osmotic  pressures  have  not,  however, 
exactly  the  same  diuretic  coefficients,  but  these  differences  are  probably 
due  to  the  different  chemical  functions  of  the  sugars  or  to  the  fact  that 
different  proportions  of  them  are  consumed  by  the  organism. 

The  toxic  effect  of  the  sugars  generally  follows  the  same  order  as 
their  diuretic  coefficients.  The  toxic  dose  is  30 — 35  grams  per  kilo¬ 
gram  of  body  weight  in  the  case  of  sucrose  ;  20 — 25  grams  with 
dextrose  ;  and  5  grams  with  arabinose  and  erythritol.  C.  H.  B. 

[Physiological  Action  of]  Cyanotetramethylpyridone.  By 
Luigi  Sabbatani  ( Ckem .  Centr.,  1899,  ii,  528  ;  from  Atti  Real.  Accad , 
Torino ,  34). — A  1  per  cent,  solution  of  the  3-cyano-l  :  2  :  3  :  4-tetra- 
methylpyridone,  prepared  by  Guareschi  ( Atti  Recti.  Accad.  Torino ,  34), 
has  an  extremely  bitter  taste,  which  is  similar  to  that  of  quinine 
and  magnesium  sulphate.  With  Bouchardat’s  reagent,  this  compound 
forms  a  reddish-brown  precipitate  which  easily  decomposes  and  with 
Nessler’s  reagent,  even  in  very  dilute  solutions,  it  gives  a  lemon-yellow, 
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amorphous  precipitate,  but  its  presence  in  urine  could  not  be  detected 
by  means  of  these  reactions.  Physiologically  it  proved  to  be  very 
active,  but  comparativ  ly  harmless,  its  operation  being  of  short 
duration  and  chiefly  affecting  the  spinal  marrow.  When  dropped 
into  the  eye,  it  induces  myosis  and  subcutaneous  injections  have  a 
purgative  action.  Dilute  solutions  of  the  pyridone  cause  more  or 
less  violent  contraction  of  the  muscles.  E.  W.  W. 

Physiological  Action  of  Quinosol  [o-Hydroxyquinoline- 
sulphonic  Acid].  By  Carl  Brahm  (Zeit.  physiol .  Chem .,  1899, 
28,  439 — 451). — The  urine  of  animals  (dogs  and  rabbits)  which  bad 
been  dosed  with  qumosol  deposits  crystals  of  o-hydroxyquinolwte- 
glycv.ro nic  acid ,  C15H1507N  -}-2H20,  and  this  does  not  show  a  definite 
melting  point,  but  turns  yellow  at  102 — 105°  and  decomposes  at 
151°;  it  dissolves  in  815  parts  of  water  at  15°,  but  readily  in  hot 
water,  the  solution  being  strongly  acid  ;  it  does  not  reduce  Fehling’s 
solution.  The  cadmium,  strontium,  barium,  and  potassium  salts  were 
prepared ;  an  aqueous  solution  of  the  latter  is  Isevorotatory 
[a]D  8383 — 76  59°.  When  boiled  with  dilute  acids,  the  acid  is 
resolved  into  o-hydroxyquinoline  and  glycuronic  acid. 

Nothing  certain  is  known  of  the  origin  of  glycuronic  acid  in  the 
body  ;  the  administration  of  a-methylglucoside  did  not  lead  to  its 
appearance  in  the  urine.  W.  D.  H. 

Action  of  Lymphagogues  on  the  Proteids  of  Blood  and 
Lymph.  By  Dmitri  J.  Timofeeffsky  (Zeit.  Biol. ,  1899,  38, 
618 — 651). — The  percentage  of  globulin  in  relation  to  the  total 
proteid  is  higher  in  normal  blood  than  in  lymph.  Lymphagogues  of 
Heidenhain’s  first  kind  increase  this  relationship,  either  only  in  the 
lymph  (for  example,  with  toxins  and  crayfish  extract),  or  in  both 
lymph  and  blood  (as  when  peptone  is  used) ;  this,  however,  lasts  but  a 
short  time,  the  normal  ratio  being  quickly  re-established.  The  change 
in  the  proteids  has  no  direct  relation  to  the  increase  of  lymph 
secretion,  or  the  rise  in  the  total  proteids  of  the  lymph.  W.  D.  H. 

Acute  Alcoholism  :  Estimation  of  Alcohol  in  the  Blood  and 
the  Tissues.  By  Nestor  Gr£hant  (Gompt.  rend.,  1899, 129,746 — 748). 
— A  10  per  cent,  solution  of  alcohol  was  introduced  into  the  stomach 
of  dogs,  in  quantity  corresponding  with  5  c.c.  of  absolute  alcohol  per 
kilogram  of  body  weight.  After  half-an-hour,  10  c.c.  of  arterial  blood 
were  withdrawn,  and  the  alcohol  in  it  estimated  by  distillation  and 
titration  with  potassium  dichromate,  this  operation  being  repeated 
every  half-hour.  After  an  hour  and  a  half,  the  quantity  of  alcohol  in  the 
blood  becomes  constant  and  is  0-57  c.c.  per  100  c.c.  of  blood.  After 
four-and-a-half  to  five  hours,  the  quantity  of  alcohol  begins  to  be  less 
and  the  animal  slowly  recovers.  In  the  case  of  a  dog  killed  by 
bleeding  from  the  carotid  artery,  the  following  quantities  of  alcohol 
were  found  in  the  various  tissues  ;  brain,  0*41  c.c. ;  muscles,  0  33  c.c.  ; 
liver,  0*325  c.c.  •  kidneys,  0*39  c.c.  per  100  grams  of  tissue  in  each 
case.  C.  H.  B. 

Effect  of  Poisons  on  the  Eye-Muscles*  By  Guillery  (Pfliiger’s 
Archiv,  1899,  77,  321 — 404). — -A  considerable  number  of  measure- 
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merits  of  the  movements  of  the  ocular  muscles  were  made  under 
normal  circumstances,  and  these  were  compared  with  others  made 
under  the  influence  of  various  poisons.  Alcohol  lessens  the  contrac¬ 
tive-energy  :  this  is  principally  manifested  by  the  internal  recti. 
The  paralysing  action  of  morphine  falls  also  chiefly  on  the  same 
muscles  ;  the  action  on  the  external  muscles  begins  later.  The  action 
of  chloral  hydrate  on  the  eye-muscles  is  shown  by  quite  small  doses  ; 
the  pupil  is  enlarged,  and  the  near  point  is  made  more  distant.  Much 
larger  doses  of  paraldehyde  are  necessary  to  produce  corresponding 
effects ;  the  action  of  sulphonal  and  trional  is  small  but  unmistak¬ 
able.  Cocaine  has  little  or  no  action  beyond  that  on  the  pupil. 
Chloroform  is  the  most  active  of  the  inhalation  poisons  examined. 

W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Do  the  Bacteria  of  Alinit  assimilate  Atmospheric  Nitrogen? 
By  Julius  Stoklasa  ( Chem .  Centr .,  1899,  ii,  132  ;  from  Centr.  Baht . 
Parasit .,  //.,  5,  350 — 354). — Whilst  Lauck  [Chem.  Centr.,  1899,  i, 
443  and  858,  and  Centr.  Baht.  Parasit //.,  5,  20,  54,  and  87)  believes 
that  the  alinit  bacteria  are  Bacillus  subtilis ,  the  author  considers 
them  to  be  B.  megatherium.  The  two  bacilli  differ  essentially ;  the 
former  converts  nitrates  into  nitrites,  the  latter  into  nitrites  and 
ammonia. 

In  a  mixture  of  xylose  and  galactose  (3  :  1)  with  mineral  matter 
and  a  little  nitrogen  (as  peptone)  the  alinit  bacteria  develop  quickly 
and  fix  free  nitrogen.  In  presence  of  much  combined  nitrogen  there 
is  no  fixation.  In  the  same  mixture,  B.  subtilis  grows  less  and  there 
is  only  a  slight  fixation  of  free  nitrogen.  N.  H.  J.  M. 

Influence  of  Organic  Substances  on  the  Work  of  Nitri¬ 
fying  Organisms.  By  Sergei  Winogradsky  and  V.  Omeliansky 
(Chem.  Centr.,  1899,  ii,  132 — 133,  217,  and  264;  from  Centr . 
Baht.  Parasit .,  II.,  5,  329 — 343,  377 — 387,  and  429 — 440). — Sodium 
carbonate  is  essential  for  the  growth  of  nitric  and  nitrous  organisms. 

In  the  case  of  nitrate  organisms,  the  oxidation  of  the  nitrite  and 
the  growth  of  the  microbe  are  inseparable.  Peptone  in  excessive 
amount  cannot  alter  the  specific  function  of  the  microbe,  but  destroys 
or  completely  checks  it  under  certain  conditions.  Addition  of  0'025 
per  cent,  of  dextrose  is  favourable ;  the  limit  of  favourable  action  is 
reached  when  0*3  per  cent,  is  present.  Urea  is  without  effect  when 
the  amount  is  only  0*05  per  cent. ;  05 — 0*8  per  cent,  hinders  nitrifica¬ 
tion  ;  asparagine  (0-05  per  cent.)  is  injurious,  and  glycerol  behaves 
similarly. 

Infusion  of  hay  (14  per  cent.)  is  beneficial  ;  addition  of  urine  (2  per 
cent.)  resulted  in  the  time  required  for  oxidation  being  increased 
five  times.  Broth  (8  per  cent.)  had  no  effect.  Urea  is  without  action 
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and  it  is  to  ammonia  that  the  depressing  effect  of  urine  is  attributed 
(compare  Warington,  Trans.,  1891,  521).  Sodium  acetate  (2  per 
cent.)  checked  oxidation,  whilst  the  butyrate  had  only  a  slight  effect. 
Iron  salts  seem  to  assist  the  process. 

The  nitrite  bacterium  is  much  more  sensitive  to  nitrogenous  sub¬ 
stances  such  as  peptone  and  asparagine  than  the  nitrate  bacterium. 
The  more  complex,  unstable,  and,  for  most  microbes,  the  more 
assimilable  the  substance,  the  more  injurious  is  its  effect  on  nitric 
organisms.  The  following  arrangement  of  nitrogenous  substances, 
according  to  their  nutritive  value,  also  corresponds  with  their  anti¬ 
nitrifying  effect :  peptone,  dextrose,  asparagine,  urea,  acetates,  and 
butyrates.  N.  H.  J.  M. 

Nitrification  of  Organic  Nitrogen.  By  V.  Omelianski  ( Chem . 
Centr.}  1899,  ii,  347 — 348;  from Centr.Bakt.  Parasite  //.,  5,  473 — 490). 
— Experiments  with  amides,  proteids,  urine,  &c.,  showed  that  the 
nitrifying  organisms  are  not  able  to  attack  organic  nitrogen ;  the 
nitrogen  must  be  first  converted  into  ammonia. 

A  cultivation  containing  an  ammonia  microbe  ( Bacillus  ramosus ), 
a  nitrite  bacterium,  and  a  nitrate  bacterium  converted  organic  nitrogen 
successively  into  ammonia,  and  nitrous  and  nitric  acids.  If  the  nit  rite 
bacterium  is  omitted,  only  ammonia  is  formed,  whilst  if  the  nitrate 
bacterium  is  omitted,  the  change  stops  after  production  of  nitrites. 

N.  H.  J.  M. 

Micro-organisms  observed  in  the  Formation  of  Nitrates.  By 
Albert  Stutzer  and  R.  Hartleb  (Chem.  Centr .,  1899,  ii,  448 — 449  ; 
from  Mitt,  landw.  Inst.  Jc.  Univ .  Breslau ,  Heft.  2). — A  nitric  organism, 
Nitromicrobium  germinans ,  which  is  not  a  bacterium,  was  obtained 
from  soil.  It  only  oxidises  nitrites  to  nitrates.  As  nitrogenous 
food,  it  can  utilise  ammonium  compounds  and  nitrates  as  well  as 
nitrites,  but  not  complex  compounds  such  as  peptone  and  the  con¬ 
stituents  of  broth.  It  utilises  free  carbon  dioxide,  but  not  carbonates, 
and  it  cannot  assimilate  the  carbon  compounds,  such  as  sugars,  usually 
employed  for  bacteria.  N.  H.  J.  M. 

Action  of  Bacillus  Coli  and  Bacillus  D’Eberth  on  Nitrates.  By 
Leon  Grimbert  (Ann.  de  V Inst.  Pasteur,  1899, 13,  67 — 76). — Nitrogen 
is  not  evolved,  and  only  a  trace  of  nitrite  is  formed,  when  Bacillus 
coli  and  B.  d1  Eberth  are  cultivated  in  a  1  per  cent,  peptone  solution 
containing  1  per  cent,  of  a  nitrate.  If,  however,  they  are  cultivated 
in  peptonised  broth  containing  a  nitrate,  then  a  part  of  this  nitrate 
is  decomposed,  nitrogen  and  carbon  dioxide  are  evolved,  and  a  con¬ 
siderable  amount  of  nitrite  remains  in  solution.  With  B.  pyocyaneus 
the  whole  of  the  gas  evolved  consists  of  nitrogen,  no  carbon  dioxide 
being  formed.  Similar  results  are  obtained  with  a  peptone  solution 
containing  extract  of  meat  and  a  nitrate.  The  evolution  of  nitrogen 
is  no  doubt  due  to  a  secondary  reaction  between  the  nitrous  acid  pro¬ 
duced  by  the  reduction  of  the  nitrate  by  the  bacillus,  and  the  amino- 
nitrogen  contained  in  the  broth  or  extract,  for  the  amount  of  nitro¬ 
gen  evolved  is  twice  that  corresponding  with  the  amount  of  nitrate 
decomposed  and  half  that  corresponding  with  the  aminic  nitrogen 
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contained  in  the  broth  or  extract.  Peptone  itself  contains  a  small 
amount  of  aminic  nitrogen,  and  it  is  therefore  possible  for  B.  coli  and  B. 
d’  Eberth  to  evolve  nitrogen  from  a  5  per  cent,  peptone  solution,  for 
the  amount  of  peptone  in  the  solution  is  sufficient  to  furnish  the 
aminic  nitrogen  required.  Nitrogen  is  evolved  when  B.  d’Escherich 
and  B.  d' Eberth  are  cultivated  in  a  peptone  solution  containing 
potassium  nitrite.  H.  R-.  Le  S. 

Denitrification.  By  Kurt  Wolff  ( Ckem .  Centr .,  1899,  ii, 
133 — 134;  from  Hygien.  Bundsch .,  9,  538 — 547). — Besides  the 
eleven  known  denitrifying  organisms,  Bacillus  jluorescens  liquefaciens 
possesses  this  property,  although  it  will  not  reduce  nitrates  in  pure 
well  or  river  water,  or  in  milk. 

As  regards  the  question  whether  denitrifying  organisms  obtain 
oxygen  wholly,  or  in  part,  from  nitrates,  it  was  found  that  the  same 
amount  of  atmospheric  oxygen  was  absorbed  whether  nitrates  were 
present  or  not. 

On  inoculating  peptone  containing  calcium  nitrate  with  B.  Jluores¬ 
cens ,  nitrogen  was  eliminated,  nitrous  anhydride  being  formed  as  an 
intermediate  product.  Calcium  carbonate  was  formed  ;  the  liberation 
of  nitrogen  cannot  therefore  be  the  result  of  the  interaction  of  nitrate 
and  amino-compounds  in  acid  solution,  as  Marpmann  suggested 
( Chem .  Centr. ,  1899,  i,  702,  and  Centr.  Bakt.  Parasit.,  II,  5,  67). 
The  fact  that  with  abundant  aeration  nitrogen  is  not  liberated  may 
be  due  to  the  removal  of  most  of  the  carbon  dioxide.  Other  examples 
of  microbes  which  only  denitrify  in  presence  of  plenty  of  carbon  dioxide 
are  given. 

Ordinary  pressed  yeast  destroys  nitrates  completely  both  in  broth 
containing  sodium  nitrate  or  with  calcium  nitrate.  This  is  not  a  case 
of  action  of  pure  yeast,  as  numerous  bacteria  are  present.  Fermenta¬ 
tion  can  take  place  without  liberation  of  free  nitrogen  from  the 
nitrate  present.  N.  H.  J.  M. 

Which  forms  of  Carbohydrates  do  Denitrification  Bacteria 
require  for  their  Vital  Processes?  By  Julius  Stoklasa  ( Bied . 
Centr. ,  1899,  27,  707 — 708;  from  Zeit.  landw.  Versuchswesen  Oesterr.f 
1898,  i,  371). — The  activity  of  denitrification  bacteria  was  found  to  be 
greatest  in  presence  of  xylose ;  arabinose  is  a  less  suitable  food. 
Experiments  were  also  made  with  pure  dextrose,  lsevulose,  galactose, 
and  sucrose. 

In  experiments  with  Bacillus  denitrijicans ,  it  was  found  that  oats 
grew  normally  in  presence  of  dextrose,  whilst  with  xylose  the  yield 
was  reduced  to  about  one-fourth  as  compared  with  that  of  pots 
manured  with  nitrate  and  superphosphate.  With  arabinose,  the 
results  were  similar  to  those  obtained  with  glucose. 

Bacillus  megatherium  and  B.  mycoides  had  no  effect  on  the  growth  of 
oats  in  presence  of  xylose,  nitrate,  and  phosphoric  acid.  It  is  probable 
that  both  bacteria  reduce  the  nitrate  to  ammonia  and  also  accumulate 
atmospheric  nitrogen  in  the  soil.  N.  H.  J.  M. 

Fermentation  Experiments  with  Trehalose.  By  Arminius 
Bau  {Chem.  Centr.,  1899,  ii,  130 — 131  ;  from  Woch.  Brauerei ,  16, 
305 — 306), — The  constituent  of  certain  yeasts  which  causes  the  break- 
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ing  up  of  trehalose  into  dextrose  must  be  of  a  nature  differing  from  that 
of  ordinary  enzymes.  Invertin  has  no  effect  on  trehalose.  It  cannot 
be  assumed  that  trehalose,  which  Bourquelot  found  in  mould  fungi, 
occurs  in  genuine  yeasts.  The  hydration  of  trehalose  is  attributed 
to  the  living  protoplasm  or  its  constituents. 

Trehalose  is  not  suitable  for  distinguishing  between  different  yeasts. 

N.  H.  J.  M. 

Cellulose  Enzymes.  By  Frederick  0.  Newcombe  ( Chem .  Centr ., 
1899,  ii,  129  ;  from  Annals  of  Bot.,  13,  No.  49). — The  extract  of 
Aspergillus  Oryzce  attacks  reserve  cellulose  more  vigorously  than 
starch  ;  the  enzymes  of  Lupinus  albus  and  of  Phoenix  dactylif era 
behave  similarly,  but  the  latter  hydrolyses  somewhat  more  starch 
than  Lupinus  albus ,  whilst  the  enzyme  acts  very  strongly  on  cellulose 
and  less  on  starch  than  the  extracts  of  Lupinus  and  Phoenix .  The 
enzymes  of  barley  malt,  besides  those  already  mentioned,  attack 
cellulose  when  very  much  diluted.  The  effect  of  all  these  ferments  is 
to  render  the  cell-walls  more  and  more  transparent.  The  enzymes  of 
Lupinus  and  Phoenix  may  be  considered  as  cytase,  and  are  not  to  be 
regarded  as  diastase.  N.  H.  J.  M. 

Raffinose  as  a  Carbohydrate  for  the  Nutrition  of  Asper¬ 
gillus  Niger.  By  Henri  Gillot  (Chem.  Centr. ,  1899,  ii,  129 — 130  ; 
from  Bui.  Acad.  roy.  Belg.y  1899,  221 — 226). — When  sucrose  is  em¬ 
ployed  for  the  nutrition  of  Aspergillus  nigery  it  is  inverted  by  a  diastase 
before  being  assimilated,  oxalic  acid  being  formed  as  an  intermediate 
product.  In  a  similar  manner,  raffinose  is  inverted  ;  the  melibiose 
produced  is  further  hydrolysed  to  dextrose  and  lsevulose.  Like 
sucrose,  raffinose  is  completely  utilised,  and  to  the  same  extent  in  a 
given  length  of  time.  Oxalic  acid  is  formed.  N.  H.  J,  M. 

Nitrogen  Nutrition  of  Leguminous  Plants.  By  Jan 

Lutoslawski  ( Bied .  Centr. ,  1897,  27,  688 — 689  ;  from  Ber.  physiol . 
Lab.  landw.  Inst .  Univ.  Halley  1898). — Peas  were  grown  in  pots  con¬ 
taining  sandy  loam  (6*6  kilograms)  from  a  field  on  which  peas  had  been 
grown  the  year  before.  Mineral  manure  was  given  to  each  pot,  and  to 
some  sodium  nitrate  (1*277  grams)  as  well.  Plants  were  taken  up  at 
five  periods,  (1)  after  the  end  of  the  germinating  process  (8th  to  10th 
leaf),  (2)  commencement  of  flowering,  (3)  full  flower,  (4)  after  flowering, 
(5)  ripe.  The  balance  of  nitrogen,  taking  into  account  the  amounts  in 
produce  and  in  soil,  gave  the  following  gain  per  cent,  of  the  original 
nitrogen  in  soil  and  seed  (9*269  grams),  (1)  without,  and  (2)  with 
nitrate  at  the  different  periods  : 


I. 

II. 

ill. 

IV. 

V. 

1.  1*0 

1*65 

3*14 

5*17 

3*40 

2.  0*0 

1*45 

1*89 

2*95 

2-20 

in  absence  of  nitrate,  fixation  of  nitrogen  commenced  soon  after  the 
germinating  period,  whilst  with  nitrate  it  was  later.  For  green 
manuring  and  for  feeding,  peas  should  be  ploughed  in  or  cut  when 
fruit  begins  to  be  formed  ;  or,  in  unfavourable  weather,  at  earlier 
periods.  Similar  experiments  with  vetches  failed  in  absence  of  nitrate. 

N.  H.  J.  M. 
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Chemistry  of  the  Cell.  By  Jan  Sosnowski  ( Chem .  Centr .,  1899, 
ii,  587  ;  from  Centr.  physiol .,  13,  267 — 270). — The  infusoriae  obtained 
from  ordinary  hay  infusion  are  for  the  most  part  easily  soluble  in 
a  0  2  per  cent,  solution  of  an  alkali  hydroxide  and  in  a  0*3  per  cent, 
solution  of  sodium  carbonate,  only  a  few  lustrous  granules  remaining 
undissolved.  The  solutions  give  the  biuret  reaction  and  the  Para - 
mcecium  gives  Millon’s  reaction.  They  are  only  attacked  by  pepsin- 
hydrochloric  acid  with  difficulty.  The  extracts  obtained  by  grinding 
the  infusorise  with  quartz  and  treating  with  water,  contain  albumin 
which  cannot  be  coagulated  when  the  solutions  are  neutral,  but  is 
partly  precipitated  by  adding  sodium  chloride  or  acids.  The  proteids 
are  completely  precipitated  from  the  aqueous  extract  by  barium 
hydroxide,  and  the  precipitate  contains  phosphorus  even  after  repeated 
treatment  with  dilute  hydrochloric  acid,  alcohol,  and  ether.  When 
the  fat,  lecithin,  &c.,  have  been  removed  from  the  cells  by  means  of 
alcohol,  only  a  portion  of  the  residue  is  soluble  in  a  0*2  per  cent,  solu¬ 
tion  of  sodium  hydroxide,  and  the  precipitate  obtained  by  acidifying 
the  alkaline  solution  with  acetic  acid  contains  phosphorus,  gives  the 
biuret  reaction,  and  when  boiled  with  phloroglucinol  dissolved  in 
hydrochloric  acid  exhibits  the  bands  characteristic  of  the  pentoses. 

E.  W.  W. 

Absorption  of  Iodine  by  Plants.  By  Paul  Bourcet  ( Compt . 
rend.,  1899,  129,  768 — 770). — Twenty-eight  plants  belonging  to  nine 
different  natural  orders  were  grown  in  carefully  prepared  soil  contain¬ 
ing  0*83  mg.  of  iodine  per  kilog.,  and  when  the  plants  reached  maturity 
they  were  cropped,  and  the  proportion  of  iodine  in  them  was  deter¬ 
mined.  It  was  found  to  vary  from  nil  (potato,  gherkin,  black  radish, 
paisley,  carrots,  chicory,  endive)  to  0*32  (green  haricots),  0*38  ( Beta 
cycla),  and  even  0*94  (garlic)  mg.  per  kilogram.  Certain  families, 
such  as  Liliacece  and  Chenopodiacece ,  absorb  more  iodine  than  others, 
such  as  Solanacece  and  Umbelliferce ,  but  different  species  of  the  same 
order  show  considerable  differences.  C.  H.  B. 

Physiological  Importance  of  Furfuroids  in  Sugar  Beet.  By 
Julius  Stoklasa  (Chem.  Centr.,  1899,  ii,  57 — 58  ;  from  Zeit.  Zucker- 
Ind.  B'dhmen,  23,  387 — 397.  Compare  Abstr.,  1899,  ii,  792). — Inas¬ 
much  as  pentosans  are  important  constituents  of  the  cell  membranes, 
it  may  be  concluded  that  they  are  formed  from  sucrose.  As  new 
organs  containing  pentosans  develop  in  the  second  year  of  vegetation, 
the  sucrose  gradually  disappears  from  the  roots.  In  water-culture 
experiments  with  peas  and  maize,  it  was  found  that  only  a  slight  excess 
of  furfuroids  was  produced  in  presence  of  sucrose  as  compared  with 
dextrose  ;  when,  however,  root  heads  of  beet  were  fed  under  condi¬ 
tions  of  sterilisation  with  sucrose  and  dextrose  respectively,  in  absence 
of  carbon  dioxide,  it  was  found  that  a  far  greater  amount  of  furfuroids 
was  produced  with  sucrose  than  with  dextrose.  Potassium  chloride 
assists  the  production  of  furfuroids. 

Furfuroids  are  essential  in  the  building  up  of  cell  membranes. 
The  celluloses  of  the  embryo  are  hydrolysed,  and  thus  furnish  the 
material  for  the  production  of  the  new  hemicellulose  group  of  the 
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seedlings.  The  hemicelluloses  are  transformed  into  lignocelluloses 
(which  protect  the  roots  from  infection  by  parasitic  fungi)  and  lignin 
substances.  N.  H.  J.  M. 

Occurrence  of  Indican  in  the  Chlorophyll  Grains  of  the  Indigo 
Plants.  By  Hans  Molisch  ( Chem .  Centr .,  1899,  ii,  482  ;  from  Ber. 
deutsch.  hot .  Ges.,  17,  228 — 233). — Indican  is  usually  found  in  the 
mesophyll  and  external  skin  of  the  leaves  of  the  indigo  plant.  Inside 
the  green  cell  itself,  it  occurs  mainly  in  the  chlorophyll  grains.  It  is 
best  detected  by  converting  it  into  indigo-blue  by  means  of  alcohol, 
ammonia,  or  chloroform  vapour.  The  discovery  of  indican  in  the 
chlorophyll  grains  is  the  first  proof  of  the  presence  of  a  glucoside  con¬ 
taining  nitrogen  in  the  chlorophyll  grains  of  the  indigo  plants. 

E.  W.  W. 

Histidine  and  Lysine  in  the  Decomposition  Products  of  the 
Proteid  of  Conifer  Seeds.  Ernst  Schulze  and  Ernst  Winterstein 
(Zeit.  physiol.  Chem.,  1899,  28,  459 — 464). — The  proteid  material  of  the 
seeds  of  various  conifers  has  been  shown  to  yield  arginine  on  de¬ 
composition.  The  present  research  shows  that,  on  decomposing  the 
proteid  with  hydrochloric  acid,  histidine  and  lysine  are  also  obtained. 
From  300  grams  of  dry  material,  3  grams  of  histidine  chloride, 
19  grams  of  arginine  nitrate,  and  3  grams  of  lysine  picrate  were  ob¬ 
tained.  W.  D.  H. 

Histidine  and  Lysine  in  Seedlings.  By  Ernst  Schulze  {Zeit. 
physiol.  Chem..,  1899,  28,  465 — 470). —  From  the  present  and  previous 
work  it  is  shown  that  from  the  seedlings  of  Lupinus  luteus  eight 
nitrogenous  derivatives  of  proteid  are  obtainable,  namely,  asparagine, 
leucine,  aminovaleric  acid,  tyrosine,  phenylalanine,  arginine,  histidine, 
and  lysine.  W.  D.  H, 

Progressive  Development  of  Essence  of  Bergamot.  By 
Eugene  Charabot  ( Compt .  rend.,  1899,  129,  728 — 731). — Analyses  of 
two  samples  of  essence  of  bergamot,  one  prepared  from  the  green 
but  fully  developed  fruit,  and  the  other  from  the  ripe  fruit  of  the 
same  trees,  show  that  during  the  process  of  ripening,  the  free  acids, 
calculated  as  acetic  acid,  decrease  from  0*289  to  0*283,  the  total  linalool 
from  40*5  to  35*5,  the  free  linalool  from  13*9  to  5*9,  andthe  bergaptene 
from  5*9  to  5*5  per  cent.,  whilst  the  linalyl  acetate  increases  from 
33*8  to  37*3  per  cent.  An  increase  is  also  observed  in  the  terpenic 
constituents  of  the  oil,  bub  the  relative  proportions  of  limonene  and 
dipentene  remain  unchanged.  From  these  results,  it  is  concluded  that 
the  primary  development  of  the  fruit  is  characterised  by  the  active 
formation  of  linalool,  and  that  during  the  subsequent  ripening  this 
reacts  with  the  free  acetic  acid  and  is  partly  converted  into  linalyl 
acetate,  partly  dehydrated  with  the  production  of  limonene  and 
dipentene.  N.  1a 

Hazelnut  Oil.  By  Jos.  Hanus  (Chem.  Centr.,  1899,  ii,  557 — 558  ; 
from  Zeit.  Unters.  Nahr.-Genussm.,  2,  617 — 622). — -From  the  ripe  fruit  of 
Corylus  avellana,  L.,  50 — 60  per  cent,  of  a  clear,  golden-yellow  oil  may 
be  extracted  by  means  of  ether.  It  has  a  pleasant  taste,  an  odour  like 
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that  of  fresh  butter,  and  the  following  constants  :  sp.  gr.,  0*9169 
at  15°;  saponification  number,  193*7  ;  iodine  number,  90  2;  Hehner’s 
number,  95*6 ;  Reichert-Meissl  number,  0*99,  and  acetyl  number,  3*2. 
The  insoluble  fatty  acids  have  :  saponification  number,  200*6  ;  iodine 
number,  90*6,  and  mean  molecular  weight  of  279*0.  The  unsat nrated 
fatty  acids  have :  saponification  number,  198*5  ;  iodine  number,  91*3  ; 
Maumene’s  number,  36*2,  and  mean  molecular  weight  of  282.  The 
oil  does  not  give  characteristic  reactions  with  the  usual  reagents,  but 
yields  a  greenish,  semi-solid  elaidin,  and  consists  of  85  per  cent,  of 
oleic  acid,  10  of  palmitic  and  stearic  acids,  10*41  of  glycerol,  and  0*5 
of  phytosterol.  Oleic  acid  is  the  only  unsaturated  acid  present,  and 
the  oil  does  not  contain  arachic  acid.  E,  W.  W. 

Cortex  Lokri.  By  W.  P.  H.  van  den  Driessen  Mareeuw  ( Chem . 
Centr.,  1899,  ii,  589  ;  from  Ned .  Tijd.  Pharm .,  11,  227—234). — The 
bark,  Cortex  Lokri ,  is  obtained  from  Hymenea  Courbaril ;  it  con¬ 
tains  2*7  per  cent,  of  catechin,  23*6  of  catechu- tannic  acid,  0*6  of  fat, 
and  7*6  of  ash.  E.  W.  W. 

Saw  Palmetto.  By  P.  L.  Sherman  and  C.  H.  Briggs  (Pharm. 
Archives ,  1899,  2,  101 — 116). — The  saw  palmetto  ( Sabal  serrulata)  is 
a  tree  which  is  found  along  the  S.E.  coast  of  the  United  States  ;  the 
fruit  is  dark  purple  in  colour,  about  the  size  of  an  olive,  and  consists 
of  a  juicy  pulp  and  a  very  hard  seed  or  nut.  The  fruit  is  pressed  in  a 
hydraulic  press ;  when  the  juice  is  allowed  to  remain,  an  oil  rises  to 
the  surface,  in  amount  equal  to  about  1*5  per  cent,  of  the  fruit.  This 
oil  consists  of  acids,  chiefly  hexoie,  octoic,  decoic,  lauric,  palmitic, 
and  oleic,  and  their  ethyl  esters,  about  37  per  cent,  consisting  of  esters, 
the  remainder  of  the  free  acids. 

The  dry  nuts  form  17*5  per  cent,  of  the  fruit ;  they  were  cracked, 
and  the  very  hard  kernels  broken,  ground  to  a  meal,  and  extracted 
with  boiling  benzene  ;  in  this  way,  an  oil  was  obtained  in  amount 
equal  to  about  2  per  cent,  of  the  fruit.  This  oil  contained  about  97*7 
per  cent,  of  glycerides  of  octoic,  decoic,  lauric,  palmitic,  stearic,  and 
oleic  acids,  the  rest  consisting  of  the  free  acids. 

The  fruit  contains  in  addition  about  5*4  per  cent,  of  sugar,  estimated 
by  its  cupric  reducing  power,  and  calculated  as  invert  sugar;  also  a 
small  amount  of  pentoses.  No  alkaloid  could  be  detected. 

C.  F.  B. 

Presence  of  an  Oxidising  Enzyme  in  the  Vine.  By  Charles 
Cornu  (J,  Pharm .,  1899,  [vi],  10,  342 — 343). — The  vine  contains  an 
oxidising  enzyme  which  belongs  to  the  class  of  “  a^roxydases,”  or 
enzymes,  which  only  cause  oxidation  in  the  presence  of  air.  The 
activity  of  the  ferment  is  greater  in  the  spring  than  in  the  autumn. 

H.  R.  Le  S. 

Accumulation  of  Nitrogen  by  the  Cultivation  of  Inter¬ 
mediate  Crops  on  Loamy  Soil.  By  Max  Maercker  ( Bied.-Centr.f 
1899,  27,  655 — 656  ;  from  Landw.  Jahrh 1898,  27,  157). — A  mixture 
of  beans  (50),  peas  (100),  and  vetches  (50  kilos,  per  hectare)  accumu¬ 
lated  154*4  kilos,  of  nitrogen,  whilst  as  much  as  4624  kilos,  of  organic 
matter  was  produced  on  a  hectare.  The  least  favourable  results 
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showed  an  accumulation  of  nitrogen  corresponding  with  5 — 6  cwt.  of 
sodium  nitrate.  A.  mixture  of  lupins  and  lathyrus  proved  to  be 
unsuitable  for  the  soil. 

In  the  dry  season  of  1898,  the  effect  of  the  intermediate  crop  on 
the  succeeding  crop  of  oats  was  very  striking,  partly  owing  to  the 
water  supplied  by  the  deep  roots  of  the  Leguminosce. 

K  H.  J.  M. 

Experiments  with  Different  Lupins.  By  A.  Sempolowski 
( Bied .  Centr .,  1899,  27,  716;  from  Fiihling's  Landvo.  Zeit .,  1898,  47, 
517). — The  yield  of  corn  (I)  in  kilos,  per  hectare,  and  (II)  the  per¬ 
centage  of  alkaloids,  was  determined  in  the  following  varieties  of 
lupins  : — (1)  Lupinus  angustifolius ,  var.  fl.  roseo  ;  (2)  var.  fl.  albo  ;  (3) 
Z .  hirsutus  ;  (4)  var./.  cceruleo  ;  (5)  Z.  angustifolius ;  (6)  Z.  hirsutus , 
var .Jl.albo'y  (7)  Z.  albus ;  (8)  Z.  luteus ,  var.  semine  nigro\  (9)  vav. 
semine  albo  ;  (10)  Z.  luteus  ;  (11)  Z.  perennis, 

1.  2.  3.  4.  5.  6.  7.  8.  9.  10.  11. 

I.  3321  3310  3236  3154  3088  2924  2708  1736  1717  1550  323 

II.  0*430  0*345  0*378  0*378  0*641  0*378  0*250  0*290  0*788  0*833  — 

The  narrow  leaved  varieties  gave  the  greatest  yields ;  yellow  lupins 
gave  the  least,  and  contained  most  alkaloids.  Z.  august,  var.  /Z.,  gave  a 
high  yield  of  corn,  with  a  comparatively  low  percentage  of  alkaloids. 

N.  H.  J.  M. 

[Experiments  with]  Cows  at  Lauchstadt,  1896 — 1897.  By 
Friedrich  Albert  {Bied.  Centr. ,  1899,  27,  663 — 667  :  from  Landw . 
Jahrb .,  1898,  27,  188.  Compare  Abstr.,  1899,  ii,  689). — Experiments 
were  made  with  10  cows  (two  kinds)  to  ascertain  the  effect  of  food-fats 
on  the  production  of  milk  and  of  milk  fat.  There  were  five  experi¬ 
mental  periods  of  7 — 14  days,  with  longer  intermediate  periods  for 
gradually  changing  the  foods.  The  amounts  of  fat  in  the  concentrated 
foods  were  as  follows : — Period  preceding  the  experiment  (0*504  kilo¬ 
gram) ;  (1)  palm  cake,  0*937  kilogram  of  fat;  (2)  lupins,  0*297; 
(3)  cocoa  nut  cake,  0*747;  (4)  cocoa  nut  cake,  (1*706)  ;  (5)  lupins, 
0*297  kilogram  of  fat. 

Increasing  the  amount  of  fat  in  the  food  had  no  effect  on  milk 
production  so  long  as  the  amount  of  fat  did  not  exceed  1  per  thousand 
of  the  live  weight  of  the  cows;  with  1*706  kilograms  of  fat  to 
1000  kilograms  of  live  weight  the  production  of  milk  was  considerably 
diminished. 

Palm  cake  and  cocoa  nut  cake  increased  the  percentage  of  fat  in  the 
milk;  with  the  largest  amount  of  fat,  the  average  increase  was  0*75 
per  cent.  ;  with  rations  (1)  and  (3)  the  percentage  increase  of  fat  in 
milk  was  0*36  and  0*28. 

The  rations  with  low  percentage  of  fat  had  very  little  effect  on  the 
percentage  of  fat  in  the  milk,  and  the  lupins  affected  the  taste  of  the 
milk. 

Feeding  with  large  amounts  of  fat  increased  the  live  weight  of  the 
cows  considerably  ;  in  the  case  of  one  breed,  the  cows  became  unwieldy 
and  had  to  be  killed.  The  rations  with  low  percentage  of  fat  caused 
great  loss  of  weight.  N.  H.  J.  M. 
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Experiments  on  Feeding  Cows  with  Brewery  Residues.  By 
Eberh.  Hamm  and  E.  Moller  ( Bied .  Centr .,  1899,  27,  668 — 670  ; 
from  Milchzeit.,  1899,  97). — The  food  contains  brewery  refuse  and 
other  materials,  and  consists  of  brown,  worm-shaped  lumps  as  hard  as 
glass.  It  contains  42*48  per  cent,  of  digestible  proteids,  0*8  per  cent, 
of  fat,  26*96  per  cent,  of  n on-nitrogenous  extract,  and  1*3  per  cent,  of 
woody  fibre. 

Feeding  experiments  were  made  in  which  the  cows  received  hay 
(14),  straw  (4*5),  roots  (50),  and  dried  brewers’  grains  (4  kilograms 
for  1000  kilograms  of  live  weight).  In  addition,  they  received  either 
earth-nut  cake  (containing  6*5  per  cent,  of  fat),  or  brewery  residues 
(6  kilograms).  After  14  days,  the  cows  which  had  brewery  residues 
weighed  rather  more  than  the  others  (average  1*97  kilograms),  and 
had  yielded  94  grams  more  milk  but  33  grams  less  fat  and  45  grams 
less  dry  matter  in  the  milk  per  head  per  day.  The  percentage  of  fat 
in  the  milk  was  :  with  earth-nut  cake  3 ’32 2,  and  with  brewery  residues 
3*062.  The  butter,  after  feeding  with  (1)  earth-nut  cake  and 
(2)  brewery  residues,  contained  :  water,  27*7  and  16*0;  fat,  70*91  and 
82*10  ;  casein,  &c.,  1*22  and  1*76  ;  ash,  0*17  and  0*14  per  cent.  The 
examination  of  the  fat  showed  the  butter  in  both  cases  to  be  normal. 

N.  H.  J.  M. 

Amounts  of  Plant  Food  withdrawn  from  Peaty  and  Sandy 
Soil  by  cutting  Heather  and  Turf.  By  Heinrich  Immendorff 
(Bied.  Centr.,  1899,  27,  649 — 652;  from  Landw.  Jahrb .,  1898,  27,  iv, 
503). — In  order  to  ascertain  the  losses  which  moor-land  undergoes 
where  turf  and  heather  are  cut  for  litter,  samples  were  taken  from 
measured  areas,  both  from  peaty  and  sandy  soil,  the  ordinary  imple¬ 
ments  being  employed.  Determinations  of  the  different  constituents 
were  then  made.  The  results  calculated  to  kilograms  per  hectare  are 
as  follows  :  (1)  sandy  soil,  and  (2)  peaty  soil : 

Fresh  Dry  Fe203, 

substance,  matter.  N.  K20.  CaO.  MgO.  A1203.  P205.  ^^3* 

32,500  20,858  179*7  53~*4  72*7  31*0  64*6  22*4  40*4 

48,750  21,231  201*5  34*0  89*2  40*3  78*6  19*1  53*1 

The  dry  substance  removed  from  the  sandy  soil  consisted  of  vege¬ 
table  matter  (18,222)  and  humous  sand  (2636  kilograms). 

Assuming  the  cutting  to  take  place  about  every  15  years,  it  is  seen 
that  the  land  must  be  impoverished  in  a  comparatively  short  time, 
and  it  is  concluded  that  the  benefits  resulting  from  the  practice 
by  no  means  compensate  for  the  injury  done  to  the  land. 

N.  H.  J.  M. 

Amount  of  Humus  in  Soils,  and  the  Percentage  of  Nitrogen 
in  the  Humus,  as  affected  by  the  Application  of  Air-slaked 
Lime  and  other  Substances.  By  Homer  J.  Wheeler,  C.  L. 
Sargent,  and  B.  L.  Hartwell  (J.  Amer.  Chem.  Soc.y  1899,  21,  1032 — 
1037). — Zinc  vessels,  'with  holes  for  drainage,  were  filled  with  soil, 
(254  lbs.),  to  which  different  manures  were  added,  Maize  was 
grown  the  first  year,  oats  the  second,  and  rye  the  third  year.  At  the 
end  of  the  experiment,  humus,  and  nitrogen  in  the  humus,  were 
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determined.  Nitrogen,  as  ammonia  or  nitrate,  was  applied  to  some 
pots  at  the  rate  of  2 '65  grams  per  pot,  lime  at  the  rate  of  4  tons  per 
acre  (147*2  grams  per  pot),  and  gypsum  in  amounts  corresponding 
with  the  lime.  All  the  manured  pots  had  potassium  chloride  and 
dissolved  bone  black. 

The  percentage  amounts  of  (1)  humus  nitrogen,  and  (2)  humus  in 
the  dry  soil,  and  (3)  nitrogen  in  dry  humus,  were  as  follows  : 


No 

Am2S04, 

AimSO^  Am.2S04, 

No  N  or 

NaNOg, 

manure. 

Am2S04. 

CaO. 

CaO. 

CaS04. 

CaO. 

CaO. 

NaNOa 

.  CaO. 

1. 

0*130 

0*128 

0*133 

0*126 

0*139 

0*129 

0-139 

0*143 

0*133 

2. 

3*86 

3*93 

3*77 

3*63 

3*65 

3*75 

3-51 

3*93 

3*42 

3. 

3-37 

3*26 

353 

3  47 

3*81 

3*44 

3-68 

3*64 

3*89 

The  results  in  the  third  column  were  obtained  with  36*8  grams  of 
CaO  instead  of  147*2  grams. 

Potassium  chloride  and  phosphoric  acid  alone  (column  6)  slightly 
decreased  the  humus  and  humus  nitrogen.  Lime  and  gypsum  lowered 
the  humus,  but  increased  the  nitrogen  in  the  humus.  Ammonium 
sulphate,  without  lime,  reduced  the  nitrogen  in  the  humus,  whilst 
nitrate  increased  it. 

It  would  seem  that  lime  increased  the  amount  of  humus  nitrogen, 
notwithstanding  that  the  lime  pots  had  yielded  the  heaviest  crops. 
Although  there  was  also  a  decrease  in  the  amount  of  humus,  there  is 
probably  no  danger  of  injuring  soil  by  the  application  of  lime,  as 
lime  gives  rise  to  greatly  increased  root  production,  when  the  land  is 
laid  down  to  grass  for  a  few  years. 

It  is  thought  probable  that  nitrates  become  converted  into  soluble 
organic  compounds,  probably  by  the  intervention  of  denitrifying 
organisms.  In  presence  of  lime,  as  well  as  nitrate,  the  increase  in 
humus  nitrogen  was  less  than  with  nitrate  alone,  owing,  perhaps, 
to  the  destruction  of  denitrifying  organisms  by  the  lime. 

N.  H.  J.  M. 

Losses  of  the  Nitrogen  of  Stable  Manure  in  Covered  and 
Uncovered  Stalls.  By  Max  Maercker  and  W.  Schneidewind 
( Bied .  Centr.,  1899,  27,  656 — 657  ;  from  Landw.  Jahrb.,  1898,  27, 
215) :  Conservation  of  Manure.  By  W.  Schneidewind  (ibid.,  658  ; 
from  Landw.  Jahrb.,  1898,  27,  234). — The  loss  of  nitrogen  in  manure 
in  stalls  where  animals  are  fattened  was  comparatively  slight 
(13*2  per  cent.)  so  long  as  they  remain  on  it,  but  rose  to  34*8  per 
cent,  when  the  manure  remained  for  4  weeks  without  the  animals. 
Manure  should  therefore  be  spread  on  the  fields,  or  treated  with  a 
preservative,  as  soon  as  the  animals  leave  the  stalls. 

The  loss  of  nitrogen  in  uncovered  and  covered  manure  heaps  was  37*4 
and  36*9  per  cent,  respectively.  The  higher  result,  with  covered  heaps, 
is  attributed  to  loss  of  moisture,  greater  concentration,  and  increased 
temperature.  Heaps  under  cover  should  be  kept  moist  and  compact. 
Addition  of  slight  excess  of  0*5  per  cent,  sulphuric  acid  causes  pro¬ 
duction  of  ammonia  compounds  from  proteids. 

In  fattening  experiments  with  sheep  in  stalls,  the  loss  of  manure 
nitrogen  was  again  satisfactory,  but  the  manure  lost  considerably 
after  the  sheep  were  removed. 
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As  regards  preservatives,  it  was  found  that  marl  (30  per  cent.) 
reduced  the  loss  of  nitrogen  from  22*6  to  9*9  per  cent.;  with  marl 
(30)  and  peat  litter  (2  per  cent.),  the  loss  was  6*1  per  cent.  Sodium 
hydrogen  sulphate  (6  per  cent.)  reduced  the  loss  of  nitrogen  to  1*3 
per  cent,  and  at  the  same  time  rather  improved  the  quality  of  the 
manure  by  increasing  the  nitrogen  directly  available.  N.  H.  J.  M. 

Bat  G-uano  found  at  Cagliari,  Sardinia.  By  Giulio  Paris 
( Chem .  Centr.y  1899,  ii,  65 ;  from  Staz.  sjier,  agrar.  ital. ,  32, 
176 — 185.  Compare  Abstr.,  1897,  ii,  383). — The  guano  has  the 
following  percentage  composition: — Moisture,  13*85;  organic  matter, 
58*78  ;  ammonia,  1*32;  nitric  acid,  0*75;  uric  acid,  0*63;  Na20, 
3*10;  K20,  1*77;  CaO,  1*72;  MgO,  0*48;  Fe2Os  and  A1203,  5*20  ; 
P205  (organic,  citrate  soluble,  and  insoluble  respectively),  0*50,  4*20, 
and  0*66  ;  S03,  2*28 ;  Si02  (soluble  and  insoluble  in  HC1,  sp.  gr.  1*11), 
1*17  and  3*65  ;  C02,  1*80.  N.  H.  J.  M. 

Value  of  Lime  Compounds  in  Phosphatic  Manures.  By  O. 

Bottcher  (Bied.  Centr .,  1899,  27,  662 — 663 :  from  D.  Landw . 
Presse,  1899,  91,  222). — In  reply  to  Ullmann  (■ ibid .,  No.  13),  it  is  stated 
that  the  value  of  basic  slag  as  a  lime  manure  is  not  less  at  the 
present  time  than  formerly ;  the  amount  of  free  lime  is  usually  only 
slightly  less. 

Citric  acid  (2  per  cent.)  dissolved,  in  half  an  hour,  42 — 45  per  cent, 
of  lime  ;  and  in  12  hours,  45 — 52  per  cent.  N.  H.  J.  M. 
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Analytical  Chemistry. 


Estimation  of  Oxygen  in  Water.  By  L.  Mutschler  ( Chem . 
Centr.y  1899,  ii,  225  ;  from  Zeit.  Unters.  Nahr.-Genussm .,  2,  481). — 
The  method  consists  in  enclosing  in  a  bottle  of  about  a  litre  capacity 
three  sealed  glass  tubes,  one  of  which  contains  an  alkali,  the  second  a 
known  volume  of  A/IO  ferrous  ammonium  sulphate,  and  the  third  an 
excess  of  50  per  cent,  sulphuric  acid.  The  acid  tube  is  attached  to  the 
caoutchouc  stopper,  the  others  lie  at  the  bottom.  After  filling  the 
bottle  with  the  water,  the  two  former  are  fractured  by  a  glass  ball 
and  the  ferrous  hydroxide  diffused  through  the  water.  After  a  sufficient 
time,  the  acid  tube  is  also  fractured  and  the  unoxidised  ferrous  salt 
titrated  with  Nj  10  permanganate.  M.  J.  S. 

Estimation  of  Sulphur  in  Pig  Iron.  By  M.  J.  Moore  (J.  Amer . 
Chem .  fSoc.,  1899,  21,  972 — 975). — In  the  estimation  of  sulphur  in  pig 
iron,  much  less  sulphur  is  always  obtained  by  the  volumetric  process 
than  by  the  gravimetric  method. 

The  practice  of  pouring  the  molten  metal  into  water  and  obtaining 
a  “  shot  sample  ”  is  not  a  good  one  ;  it  is  preferable  to  catch  a  small 
test  in  a  sand  mould.  L.  de  K. 
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Estimation  of  Sulphur  in  Petroleum.  By  Siegfried  Friedlander 
( Chem .  Centr.f  1899,  ii,  406 — 407  ;  from  Arbb.  Kais.  Ges.-A .,  15, 
565 — 372). — The  sample  is  burnt  in  an  Ohlmiiller  lamp,  which  is 
weighed  before  and  after  the  experiment,  the  products  of  combustion 
being  drawn  through  two  wash-bottles  containing  a  5  per  cent,  solution 
of  potassium  hydrogen  carbonate.  The  solution  is  then  oxidised  by 
means  of  potassium  permanganate  and  hydrochloric  acid,  and  the  sul¬ 
phuric  acid  estimated  as  usual.  L.  de  K. 

Estimation  of  Sulphur  in  Petroleum.  By  Siegfried  Fried- 
lander  {Chem,  Centrt)  1899,  ii,  629 — 630 ;  from  Chem .  Ind 22, 
343 — 349). — Equally  good  results  are  obtained  by  the  use  of  the  ap¬ 
paratus  and  processes  of  Heusler,  Engler,  Kiessling,  or  Ohlmiiller,  but 
the  latter  is  by  far  the  quickest,  it  being  possible  to  effect  an  analysis  in 
half  an  hour.  A  ttention  is  called  to  the  occasional  presence  of  sulphur 
compounds  in  the  air,  and  to  the  means  for  removing  them. 

L.  DE  K. 

Estimation  of  Sulphur  in  Naphtha.  By  Alexander  P.  Lidoff 
{Chem.  Centr.f  1899,  ii,  493  ;  from  J.  Russ .  Chem.  Soc.f  1899,  31, 
567 — 570). — 1  gram  of  the  sample  is  dissolved  in  ether  and  care* 
fully  mixed  with  30  grams  of  a  mixture  of  17  parts  of  potassium 
nitrate  and  13  parts  of  sodium  carbonate.  When  the  ether  has  com¬ 
pletely  evaporated,  the  mixture  is  put  by  small  degrees  into  a 
platinum  dish  heated  to  redness.  The  fused  mass  contains  the  sul¬ 
phur  as  sulphate,  which  is  then  estimated  in  the  usual  way. 

L.  de  K. 

Estimation  of  Sulphur  in  Organic  Substances.  By  Robert 
Henriques  {Chem.  Zeit .,  1899,  23,  869). — The  process  recommended 
for  the  estimation  of  total  sulphur  in  rubber  wares  may  be  safely  used 
for  the  analysis  of  other  not  readily  volatile  organic  substances  (com¬ 
pare  this  vol.,  ii,  123).  L.  de  K. 

Detection  of  Nitrogen  in  Organic  Compounds  containing 
Sulphur.  By  Ernst  Tauber  ( Ber .,  1899,  32,3150 — 3154). — Jacobsen's 
method  {Ber.y  12,  2318)  which  consists  in  adding  iron-powder  to  the 
substance  before  heating  with  potassium,  is  entirely  untrustworthy,  since 
the  addition  of  the  iron  greatly  facilitates  the  absorption  of  nitrogen 
from  the  air,  and  cyanides  are  formed  even  when  the  substance 
contains  no  nitrogen ;  the  method  is  useless  unless  carried  out  in  a 
stream  of  hydrogen.  Magnesium  has  a  similar,  but  very  slight,  effect 
in  facilitating  the  absorption  of  nitrogen  •  tungsten,  chromium,  and 
nickel  are  still  less  effective,  and  copper  produces  no  effect  at  all.  The 
method  recommended  consists  in  using  a  large  excess  of  potassium  and 
then  an  excess  of  ferric  chloride  to  oxidise  the  potassium  sulphide 
which  is  formed.  T.  M.  L. 

Note. — The  inaccuracy  of  Jacobsen’s  method  was  pointed  out  at 
the  time  by  Rernsen  (Abstr.,  1880,  473). — Editors. 

New  Method  for  Estimating  Nitric  Acid.  By  J.  F.  Pool 
{Chem.  Centr.,  1899,  ii,  227  ;  from  Nederl.  Tijdschr.  Pharm.f  11,  171). — 
The  nitrate  is  evaporated  to  dryness  with  excess  of  sodium  chloride 
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in  a  flask.  The  air  is  expelled  by  carbon  dioxide,  and  concentrated 
sulphuric  acid  is  introduced  ;  water  is  added  and  the  gases  are  driven 
over  by  boiling  into  a  solution  of  potassium  iodide.  The  liberated 
iodine  is  then  titrated.  M.  J.  S. 

Estimation  of  Phosphorus  by  Reed’s  Method.  By  D. 
Gerhardt  ( Chem .  Centr.,  1899,  ii,  227  ;  from  Nederl.  Tijdsckr.  Pharm., 
11,174). — Reed’s  method  (Abstr.,  1899,  ii,  451)  dependsonthe  fact  that 
phosphorus  dissolved  in  carbon  disulphide  combines  with  5  atoms  of 
bromine  in  presence  of  alcohol.  The  author  finds  that  the  presence 
of  alcohol  is  not  necessary  ;  in  a  simple  carbon  disulphide  solution  5 
atoms  of  bromine  are  absorbed,  not  3,  as  stated  by  Reed.  The  method 
is  useless  in  presence  of  fats.  M.  J.  S. 

Estimation  of  Phosphorus  in  Organic  Compounds.  By  Ch. 
Marie  ( Compt .  rend .,  1899, 129, 766 — 767). — The  substance  is  oxidised 
by  nitric  acid  and  potassium  permanganate,  the  phosphoric  acid  pre¬ 
cipitated  with  ammonium  molybdate,  the  precipitate  washed  until 
quite  free  from  manganese,  redissolved  in  ammonia,  and  precipitated 
with  magnesia  mixture.  The  ammonium  magnesium  phosphate  should 
be  washed  until  the  filtrate  gives  no  coloration  when  treated  with 
excess  of  hydrochloric  acid,  a  small  quantity  of  ammonium  thiocyanate, 
and  a  fragment  of  zinc. 

15  to  20  c.c.  of  concentrated  nitric  acid  are  used  for  each  gram  of 
substance,  heated  on  a  water-bath,  and  from  5  to  6  grams  of  finely 
powdered  potassium  permanganate  are  added  in  successive  small  portions 
until  the  liquid  remains  red  for  several  minutes.  Excess  of  perman¬ 
ganate  is  decomposed  by  adding  a  small  quantity  of  sodium  or  potass¬ 
ium  nitrite.  Even  compounds  difficult  to  oxidise  by  Carius’  method 
are  readily  dealt  with  in  this  way.  C.  H.  B. 

Separation  of  Barium,  Strontium,  and  Calcium  by  Mixed 
Carbonate  and  Sulphate  Solutions  of  varying  Composition. 
By  Friedrich  W.  Kuster  (Zeit.  anorg.  Chem.,  1899,  22,  161). — A  short 
criticism  of  Morgan’s  theoretical  calculations  (Abstr.,  1899,  ii,  627). 
The  author  points  out  that  in  the  calculation  of  the  solubility  product, 
Morgan  has  entirely  neglected  the  effect  of  the  hydrolysis  on  the 
barium  carbonate  solution.  E.  C.  R. 


Composition  of  Ammonium  Magnesium  Phosphate.  By  Hugo 
Neubauer  ( Zeit .  anorg.  Chem.,  1899,  22,  162),  and  by  Frank  A.  Gooch 
and  Martha  Austin  (ibid.,  163). — Neubauer  claims  priority  in  deter¬ 
mining  the  composition  of  the  magnesium  ammonium  phosphate  pre¬ 
cipitated  in  the  usual  method  of  estimation,  and  Gooch  and  Austin 
admit  the  justness  of  his  claim  (compare  Neubauer,  Abstr.,  1893, 
ii,  236,  489 ;  1896,  ii,  73,  674).  E.  C.  R. 


Analysis  of  “  Weissmetall.”  By  H.  Nissenson  (Chem.  Zeit., 
1899,  23,  868 — 869). — This  alloy  consists  chiefly  of  lead  with  tin  and 
antimony.  It  is  dissolved  in  dilute  nitric  acid  containing  tartaric 
acid,  sulphuric  acid  added,  and  the  nitric  acid  expelled  by  heat,  taking 
care  not  to  char  the  tartaric  acid.  It  is  then  diluted  with  water  and 
the  undissolved  lead  sulphate  collected,  the  filtrate  rendered  alkaline 


ANALYTICAL  CHEMISTRY. 


109 


with  aqueous  caustic  soda,  excess  of  sodium  sulphide  added,  and  the 
whole  boiled  and  filtered  from  any  copper  sulphide.  The  liquid  is  then 
electrolysed  at  80°,  using  a  current  of  3  volts  and  1*5  amperes,  when 
the  antimony  is  deposited.  To  obtain  the  tin,  sufficient  ammonium 
sulphate  is  added  to  convert  all  the  sodium  sulphide  into  the  ammonium 
compound  and  the  liquid  again  electrolysed.  L.  de  K. 

Electrolysis  of  Metallic  Phosphate  Solutions.  By  Harry  M. 
Fernberger  and  Edgar  F.  Smith  (J.  Amer.  Chem.  Soc .,  1899,  21, 
1001 — 1007). — The  best  conditions  for  tho  separation  of  copper  from 
iron,  aluminium,  chromium,  cobalt,  zinc,  nickel,  or  manganese  in 
phosphoric  acid  solution  have  been  determined. 

In  every  case,  a  solution  containing  a  little  over  0*1  gram  of  each  metal 
was  employed,  the  phosphate  was  precipitated  by  adding  30 — 60  c.c.  of 
disodium  hydrogen  phosphate  solution  of  sp.  gr.  1  '0358,  then  dissolved 
by  adding  5 — 10  c.c.  of  phosphoric  acid  solution  of  sp.  gr.  1*347,  and 
the  solution  electrolysed  with  a  normal  current  density  of  from 
0*035 — 0*072  ampere  and  a  voltage  of  1‘5 — 2*6.  In  each  case,  the 
amount  of  liquid  was  225  c.c.,  the  time  occupied  5  to  7  hours,  and  the 
temperature  was  kept  at  60 — 70°. 

Nickel  may  also  be  deposited  from  phosphoric  acid  solution  by  em¬ 
ploying  a  current  of  0*5  ampere  and  7 — 8  volts.  It  has  been  found 
impossible  to  completely  separate  nickel  from  manganese,  chromium,  or 
zinc,  mercury  from  cadmium  or  uranium,  and  copper  from  uranium. 
Mercury  may,  however,  be  separated  from  zinc.  J.  J.  S. 

Analysis  of  Bronzes.  By  A.  Fomin  (Chem.  Centr.,  1899, 
ii,  495 — 496  ;  from  J.  Russ.  Chem.  Soc.,  31,  565 — 567). — About 
0*3  gram  of  bronze  filings,  freed  from  iron  particles  by  aid  of  a  magnet, 
is  treated  with  nitric  acid.  Ammonium  nitrate  is  added  and  the 
whole  evaporated  to  dryness.  The  residue  is  treated  with  water, 
neutralised  with  ammonia,  and  again  acidified  with  nitric  acid,  and 
the  insoluble  matter,  consisting  of  tin  oxide  slightly  contaminated 
with  antimony,  iron,  and  traces  of  copper,  is  removed  by  filtration. 

The  filtrate,  measuring  about  100  c.c.,  is  mixed  with  30  drops  of 
nitric  acid  and  submitted  to  electrolysis  by  means  of  a  current  of 
0*14 — 0*34  ampere  and  2  volts.  After  3 — 4  hours,  5  c.c.  of  satur¬ 
ated  solution  of  ammonium  nitrate  are  added,  and  in  24  hours  the 
operation  is  finished.  The  electrodes  are  washed  twice  with  water 
and  once  with  alcohol.  The  one  with  the  copper  deposit  is  dried 
quickly,  and  the  other,  coated  with  lead  dioxide,  is  dried  for  15  minutes 
at  180°.  Iron  is  then  searched  for  in  the  usual  way.  L.  de  K. 

Estimation  of  Manganic  Acids  in  the  presence  of  Man¬ 
ganese  Salts  or  of  both  Manganese  Compounds  in  the 
presence  of  each  other,  by  means  of  an  Alkaline  Solution 
of  Arsenious  Acid.  By  C.  Reichard  (Chem.  Zeit .,  1899,  23, 
867 — 868). —  Aqueous  sodium  hydroxide  is  added  in  sufficient  quantity 
to  precipitate  the  manganese  salts  as  manganous  or  mangano-manganic 
hydroxide.  Standardised  alkaline  solution  of  arsenious  acid  is  then 
added  and  the  operation  is  conducted  as  previously  described  (Abstr., 
1899,  ii,  813). 
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The  residue  left  on  the  filter  is  then  ignited  and  weighed ;  the 
difference  in  the  total  manganese  and  that  found  by  titration  repre¬ 
sents  the  manganese  salts. 

Two  other  processes  are  also  suggested,  but  not  supported  by 
experiments.  L.  de  K. 

Estimation  of  Chromium  in  Iron  and  Steel.  By  E.  Dohler 
( Chem .  Zeit. ,  1899,  23,  868). — The  sample  is  dissolved  in  hydrochloric 
acid,  and  from  this  solution  the  chromium  is  precipitated  by  repeated 
treatment  with  excess  of  barium  carbonate  in  a  closed  flask.  The 
precipitate  is  then  fused  in  a  porcelain  crucible  with  potassium  nitrate 
and  potassium  sodium  carbonate,  and  the  chromium  estimated  in  the 
aqueous  extract  in  the  usual  manner.  L.  de  K. 

Estimation  of  Chromium  in  Steel.  By  It.  W.  Mahon  (J.  Amer. 
Chem.  Soc .,  1899,  21,  1057 — 1060). — This  is  a  slight  modification  of 
McKenna’s  process  based  on  the  oxidation  of  chromium  to  chromic 
acid  by  means  of  nitric  acid  and  potassium  chlorate,  and  titration 
with  ferrous  sulphate  and  potassium  permanganate. 

Nitric  acid  and  potassium  chlorate  are  employed  in  greatly  reduced 
quantities,  and  paper  instead  of  asbestos  is  used  as  a  filtering  medium. 

L.  de  K. 

Detection  of  Alkali  Chromates  in  Milk.  By  Alexandre  Leys 
(J.  Pharm.,  1899,  [vi],  10,  337 — 340). — The  white  ash  obtained  by  the 
evaporation  and  subsequent  ignition  of  100 — 150  c.c.  of  the  milk  is 
moistened  with  distilled  water  and  filtered.  A  portion  of  this  filtrate 
is  added  to  5  c.c.  of  pure  concentrated  hydrochloric  acid,  previously 
coloured  with  indigo-carmine,  when,  if  a  chromate  is  present,  the 
solution  will  be  immediately  decolorised.  A  second  portion  of  the 
filtrate  is  added  to  5  c.c.  of  an  acetic  acid  solution  of  pure  aniline  and 
commercial  toluidine,  when,  if  a  chromate  is  present,  a  cherry-red 
coloration,  due  to  magenta,  will  be  produced  on  heating.  These 
reactions  only  prove  the  presence  of  an  oxidising  substance,  and  in 
order  to  further  identify  the  chromate,  the  rest  of  the  filtrate 
is  acidified  with  dilute  sulphuric  acid  and  a  few  drops  of  a  solution  of 
hydrogen  peroxide  added,  when  the  production  of  a  blue  coloration 
fully  proves  the  presence  of  a  chromate.  H.  R.  Le  S. 

Iodometric  Estimation  of  G-old.  By  Frank  A.  Gooch  and 
Frederick  H.  Morley  (Amer.  J.  Sci.,  1899,  8,  261 — 266). — Contrary 
to  Peterson’s  statement  that  gold  chloride  cannot  be  estimated  by  the 
iodine  set  free  when  it  is  treated  with  potassium  iodide,  the  authors 
have  found  this  to  be  a  very  accurate  method  for  the  estimation  of 
very  small  quantities  of  gold. 

The  gold,  which  should  be  in  the  metallic  state  and  not  exceed 
0*01  gram,  is  dissolved  in  chlorine  water,  and  the  excess  of  chlorine 
is  then  removed  by  adding  ammonia,  boiling  and  acidifying  with 
hydrochloric  acid  ;  this  treatment  should  be  repeated.  After  diluting 
to  200  c.c.,  10  c.c.  of  the  liquid  are  mixed  with  0*02  gram  of  potassium 
iodide,  and  the  liberated  iodine  then  found  by  titrating  with  Nj  1000 
solution  of  sodium  thiosulphate,  using  starch  as  indicator ;  it  is  advisable 
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to  add  a  very  slight  excess  and  then  to  titrate  back  with  Nj  1000 
solution  of  iodine.  Jj.  RE  K. 

Parting  of  Gold  Platinum  Alloy.  By  Eduard  Priwoznik 
( Chem .  Gentr^  1899,  ii,  539  ;  from  Oesterr.  Zeit.  Berg.-Hiitt .,  47, 
356 — 358). — The  following  process  is  used  in  the  imperial  Austrian 
assay  office.  The  alloy  is  first  treated  with  nitric  acid  of  sp.  gr.  1*199, 
which  also  dissolves  a  little  of  the  platinum  if  silver  is  present.  The 
mass  is  then  treated  with  diluted  aqua  regia  (100  c.c.  of  strong  hydro¬ 
chloric  acid,  43  c.c.  of  strong  nitric  acid,  and  143  c.c.  of  water),  which 
dissolves  the  gold  with  moderate  ease,  but  does  not  perceptibly  attack 
the  platinum.  If  there  should  be  any  silver  left,  the  metal  gets 
coated  with  silver  chloride  and  the  gold  is  prevented  from  dissolving  ; 
in  that  case,  the  liquid  is  poured  off  and  the  silver  chloride  removed 
by  means  of  ammonia.  The  gold  solution  is  heated  with  hydro¬ 
chloric  acid  until  the  nitric  acid  is  expelled,  and  the  platinum  then 
precipitated  with  excess  of  ammonium  chloride. 

If  the  alloy  is  composed  of  gold,  silver,  and  platinum,  each  in  large 
proportion,  it  must  be  fused  with  thrice  its  weight  of  zinc  ;  after 
treating  with  sulphuric  acid,  the  undissolved  mass  is  treated  as  just 
directed.  L.  de  K. 

Method  and  Apparatus  for  Incinerating  Vegetable  and 
Animal  Substances.  By  A.  E.  Shuttleworth  and  Bernhard 
Tollens  {Chem.  Centr .,  1899,  ii,  144 ;  from  Jahrb.  Landw .,  47,  173). 
— Addition  of  calcium  acetate  prevents  the  sintering  which  so  often 
forms  an  obstacle  to  complete  incineration.  The  authors  have  devised 
a  special  platinum  apparatus  (not  described)  by  the  use  of  which  the 
time  necessary  for  incineration  is  much  shortened,  and  volatilisation 
of  chlorides  is  prevented.  M.  J.  S. 

Tucker  (this  vol.,  ii,  52)  has  described  a  modified  form  of  this 
apparatus. — Editors. 

Application  of  the  Kjeldahl  Method  of  Destroying  Organic 
Substances  in  the  Detection  of  Metals.  By  Otto  Gras  and 
Wilhelm  Gintl,  jun.  {Chem.  Centr  +  1899,  ii,  145  ;  from  Oesterr .  Chem . 
Zeit. ,  2,  308). — Halenke’s  process  (Abstr.,  1899,  ii,  696)  is  especially 
suitable  for  the  examination  of  coal-tar  dyes.  10  grams  of  the  sub¬ 
stance  is  heated  for  6 — 8  hours  with  60 — 80  c.c.  of  sulphuric  acid  con¬ 
taining  10  per  cent,  of  potassium  sulphate,  with  final  addition  of  some 
potassium  nitrate.  After  diluting  and  warming,  the  solution  is  ready 
to  be  examined  for  metals.  M.  J.  S. 

Estimation  of  Ferrocyanides  in  Spent  Gas-purifying 
Material.  By  Rudolf  Riechelmann  {Chem.  Centr.,  1899,  ii,  144 ;  from 
Zeit.  offentl .  Chem.,  5, 188). — The  methods  of  Donath  and  Margosches 
(Abstr.,  1899,  ii,  527)  and  that  of  Knublauch  (Abstr.,  1890,  87)  do 
not  yield  concordant  results,  since  the  former  expresses  as  ferro- 
cyanogen  the  iron  soluble  in  other  forms  in  the  alkaline  solution. 

M.  J.  S. 

Improvement  in  Trillat’s  Process  for  the  Detection  of 
Methyl  Alcohol  in  Alcohols.  By  Jules  Wolff  {Chem.  Centr., 
1899,  ii,  229 — 230;  from  Ann.chim.  anal .  appl.,  4,  183). — Pure  ethyl 
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alcohol  when  treated  by  Trillat’s  process  (Abstr.,  1899,  ii,  130)  yields  a 
condensation  product  which  gives  an  identical  reaction  with  that  from 
methyl  alcohol,  but  the  former  is  not  produced  at  atmospheric 
temperatures  or  below  60°.  The  following  modification  is  therefore 
proposed:  100  c.c.  of  the  alcohol  is  distilled;  the  first  10  c.c.  are 
mixed  with  a  solution  of  15  grams  of  potassium  dichromate  in  130  c.c. 
of  water  and  70  c.c.  of  sulphuric  acid  (1  : 5) ;  after  20  minutes,  the 
mixture  is  distilled,  the  first  25  c.c.  are  rejected,  and  50  c.c.  from  the 
following  100  c.c.  are  mixed  with  1  c.c.  of  dimethylaniline  and  left  at 
the  ordinary  temperature  for  24  hours.  After  adding  a  little 
phenolphthalein,  the  liquid  is  accurately  neutralised  with  soda  and 
30  c.c.  distilled  from  it.  To  the  residue  there  are  added  25  c.c.  of  water 
and  1  c.c.  of  acetic  acid,  and  the  colour  produced  by  lead  peroxide  is 
observed.  M.  J.  S. 

Estimation  of  Alcohol  in  the  Blood  and  Tissues.  By  Nestor 
Grehant  ( Gompt .  rend .,  1899,  129,  746 — 748). — See  this  vol.,  ii,  95. 

Bromination  of  Phenols. — By  Wilhelm  Yaubel  (Zeit.  angew. 
Chem.y  1899,  1031 — 1032.  Compare  Abstr.,  1893,  i,  560  ;  1894,  i,  19, 
453;  1895,  i,  55;  1896,  i,  147,  ii,  507). — A  reply  to  Ditz  and 
Cedivoda  (this  vol.,  ii,  54). — The  author  claims  that  good  results  are 
obtained  by  his  method  when  a  large  excess  of  acid  is  present  during 
the  bromination  and  titration.  J.  J.  S. 

Estimation  of  Carbolic  Acid  and  other  Phenols.  By  E. 
Biegler  ( Chem .  Gentry  1899,  ii,  322  ;  from  Bull.  soc.  sci.  Bucuresci ,  8, 
51 — 53). — 50  c.c,  of  the  aqueous  solution,  containing  not  more  than 
0T  gram  of  the  phenol,  are  mixed  with  10  c.c.  of  a  5  per  cent,  solu¬ 
tion  of  sodium  hydroxide  and  20  c.c.  of  diazo-solution.  The  red 
solution  is  now  gradually  acidified  with  dilute  sulphuric  acid  (1  :  5), 
which  causes  the  precipitation  of  a  yellow  compound, 

no2*cch4*n2-c6h4-oh, 

which  is  washed,  dried  at  100°,  and  weighed  ;  it  is  practically  insoluble 
in  water,  100  c.c.  only  dissolving  0*0002  gram. 

The  diazo-solution  is  prepared  Iw  mixing  5  grams  of  jt?-nitraniline, 
25  c.c.  of  water,  and  6  c.c.  of  sulphuric  acid  ;  100  c.c.  of  water  and 
3  grams  of  sodium  nitrite  dissolved  in  25  c.c.  of  water  are  then  added, 
and  the  whole  diluted  to  200  c.c.  The  reagent  must  be  kept  in  a  dark 
place.  L.  be  K. 

New  Method  for  the  Gravimetric  Estimation  of  Sugars. 
By  Ph.  Chapelle  ( J .  Pharm .,  1899,  [vi],  10,  395 — 398). — The  sugar 
solution  and  25  c.c.  of  Fehling’s  solution  are  placed  in  the  tube  of  a 
centrifugal  machine,  diluted  to  37*5  c.c.,  and  heated  in  a  calcium 
chloride  bath  at  110°  for  6  minutes,  in  the  case  of  dextrose  solutions, 
and  10  minutes  for  lactose  solutions.  The  whole  is  then  whirled  in 
the  centrifuge  for  3 — 4  minutes,  and  the  liquid  poured  off  from  the 
precipitate,  which  adheres  firmly  to  the  sides  of  the  tube.  Boiling 
water  is  then  added,  and  the  whole  again  whirled.  The  water  is  then 
poured  off,  the  tube  and  precipitate  rapidly  dried  at  150 — 180° 
for  5  minutes  and  weighed.  The  method  is  rapid,  and  is  applicable 
to  the  estimation  of  sugar  in  milk,  urine,  or  gastric  juice,  from  which 
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the  proteids  have  been  previously  removed.  The  method  is  also 
applicable  to  the  estimation  of  sugar  by  means  of  Sachsse’s  solution. 

H.  R.  Le  S. 

Influence  of  Lead  Acetate  and  Basic  Acetate  on  the  Estima¬ 
tion  of  Reducing  Sugars  in  Wines  and  Lees.  By  Henri  Pellet 
( Chem .  Centr 1899,  ii,  573 — 574  ;  from  Ann.  chim.  anal .  appl.,  4, 
256 — 257). — Normal  lead  acetate  is  recommended  in  place  of  the  basic 
salt  in  clarifying  wines  for  polarisation,  as  the  latter  precipitates 
some  of  the  sugar  and  so  causes  low  results.  L.  de  K. 

Estimation  of  Sugar  in  Urine.  By  Henri  Pellet  {Chem.  Centr., 
1899,  ii,  574;  from  Ann.  chim.  anal,  appl.,  4,  256 — 257). — When 
preparing  urine  for  polariscopic  purposes,  it  is  best  to  clarify  with 
normal  lead  acetate  or  mercuric  nitrate. 

When  using  basic  lead  acetate,  there  is  a  danger  that  loss  of  sugar 
may  occur,  especially  if  the  urine  is  neutral  or  alkaline.  L.  de  K. 

Estimation  of  Invert  Sugar  in  the  Presence  of  Sucrose. 
By  H.  Jessen-Hansen  {Chem.  Centr.,  1899,  ii,  574  ;  from  Compt.rend . 
trav.  Lab .  Carlsberg,  1899,  103). — By  operating  as  follows,  the  reduc¬ 
tion  of  the  alkaline  copper  solution  by  sucrose  is  reduced  to  a  mini¬ 
mum  :  10*4  grams  of  potassium  sodium  tartrate  are  dissolved  in  15  c.c. 
of  KjeldahUs  aqueous  caustic  soda,  15  c.c.  of  copper  solution  are  added, 
and  then  the  saccharine  liquid ;  the  whole  is  heated  for  5  minutes  on 
the  boiling  water-bath,  a  current  of  hydrogen  being  transmitted 
meanwhile.  L.  de  K. 

Estimation  of  Starch  in  Yeast.  By  Gustave  Bruylants  and 
H.  Druyts  (Chem.  Centr.,  1899,  ii,  154 — 155  ;  from  Bull,  assoc.  Belg. 
Chim.,  1899,  20). — The  yeast  is  diffused  in  water,  and  the  starch 
iodised  by  addition  of  a  solution  of  iodine  in  potassium  iodide.  Its 
specific  gravity  is  thereby  increased  and  its  tendency  to  ferment  di¬ 
minished.  Any  cell-residues  are  removed  by  passing  the  liquid  through 
a  silk  sieve,  and  the  mixture  is  allowed  to  deposit  in  a  cylindrical 
glass  vessel.  As  soon  as  the  blue  sediment  becomes  covered  with  a  thin 
layer  of  yeast,  the  upper  liquor  is  decanted  and  water  added.  The 
washing  is  continued  until  the  microscope  shows  only  traces  of  yeast. 
Hydrochloric  acid  is  then  added  until  the  liquid  contains  2  per  cent,  of 
acid,  the  mixture  is  heated  until  the  starch  dissolves  and  a  small 
quantity  of  potassium  sulphite  added.  M.  J.  S. 

Estimation  of  Glycogen.  By  Armand  Gautier  {Compt.  rend., 
1899,  129,  701 — 705.  Compare  this  vol.,  i,  81). 

Detection  of  Acetic  Acid  in  Urine.  By  V.  Arnold  (Chem. 
Centr.,  1899,  ii,  146 — 147  ;  from  Wien.  Klin.  W.och.,  12,  541). — 1 
gram  of  p-aminoacetophenone  is  dissolved  in  80 — 100  c.c.  of  water 
with  addition  of  hydrochloric  acid ;  a  1  per  cent,  solution  of  sodium 
nitrite  is  also  required.  2  vols.  of  the  former  solution  and  1  vol.  of 
the  latter  are  mixed,  and  3  vols.  of  urine  are  added  with  2 — 3  drops  of 
strong  ammonia.  All  urines  give  a  more  or  less  intense  brownish -red 
coloration,  which,  on  addition  of  10 — 12  vols.  of  concentrated  hydro- 
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chloric  acid,  passes  into  purple  violet  if  acetic  acid  is  present,  but  other¬ 
wise  into  yellow.  Dark  coloured  urines  are  first  decolorised  by  animal 
charcoal. 

For  the  detection  of  bilirubin,  an  excess  of  aniline-jt)-sul  phonic  acid 
is  added  to  1  per  cent,  hydrochloric  acid  ;  then  to  4  c.c.  of  this  liquid, 
mixed  with  0*5 — 1  c.c.  of  a  5  per  cent,  sodium  nitrite  solution  and 
50  c.c.  of  water,  there  is  added  J — 1  vol.  of  the  urine.  In  presence 
of  bile  colouring  matters,  the  mixture  becomes  orange-red,  and  on  addi¬ 
tion  of  a  few  drops  of  strong  hydrochloric  acid,  violet.  y>-Diazo- 
benzenesulphonic  acid,  which,  as  well  as  jo-aminoacetophenone,  can  be 
employed  for  the  detection  of  ethyl  acetate  in  ether,  does  not  give  so 
marked  a  reaction  with  free  acetic  acid.  M.  J.  S. 

Estimation  of  the  Insoluble  Fatty  Acids  in  Butter,  and  the 
Cause  of  Differences  in  the  Results.  By  V.  Mainsbrecq  ( Ghem . 
Centr .,  1899,  ii,  154  ;  from  Rev.  intern,  fcdsijic .,  12,  87). — The  want  of 
agreement  in  the  results  obtained  by  different  analysts  in  the  estimation 
of  the  Hehner  value  appears  to  be  due  to  differences  in  the  time  of 
heating  and  the  amount  of  washing.  From  the  author’s  experiments 
the  loss  amounts  to  0*7  per  cent,  for  each  one  and  a  half  hours  boiling. 
Litmus  paper  is  not  sufficiently  sensitive  for  ascertaining  the  point  of 
complete  washing.  In  one  experiment,  0*6  per  cent,  was  removed  by  wash¬ 
ing,  and  titration  of  the  washings  with  Kj  10  alkali  and  phenolphthalein 
proved  the  continuous  removal  of  soluble  acids,  after  litmus  ceased  to 
show  any  acid  reaction.  It  is  therefore  recommended  that  there  should 
be  a  general  agreement  respecting  the  time  of  heating,  and  that  the 
washing  should  be  continued  until  100  c.c.  (with  phenolphthalein) 
requires  only  0  2  c.c.  of  Nj  10  alkali.  M.  J.  S. 

Estimation  of  Succinic  Acid  in  Fermented  Liquids.  By  J. 
Laborde  and  L.  Moreau  ( Ann.de  VInst,  Pasteur ,  1899, 13,  657 — 664). 
— When  a  solution  containing  succinic  acid  and  glycerol  is  evaporated  on 
the  water-bath,  a  part  of  the  succinic  acid  is  converted  into  its  glyceryl 
ester.  This  accounts  for  the  low  results  obtained  in  the  estimation  of 
succinic  acid  in  wines  or  other  fermented  liquids  which  invariably  con¬ 
tain  glycerol.  This  difficulty  may  be  overcome  thus  :  the  succinic  acid 
separated  from  the  liquid  is  first  titrated  with  decinormal  alkali,  and  then 
the  esters  are  hydrolysed  by  a  known  volume  of  decinormal  alkali,  and 
when  the  hydrolysis  is  complete  the  excess  of  alkali  is  titrated  with  deci¬ 
normal  acid.  Only  a  small  part  of  the  succinic  acid  present  in  fermented 
liquids  exists  in  the  free  state,  the  greater  portion  being  present  as  a  salt, 
from  which  the  whole  of  the  acid  maybe  liberated  by  the  addition  of  tar¬ 
taric  acid  or  potassium  hydrogen  sulphate.  Tartaric  acid  is,  however, 
slightly  soluble  in  ether,  and  the  amount  dissolved  by  the  ether  must 
consequently  be  determined.  This  is  done  by  converting  the  neutral 
tartrate  into  the  acid  tartrate  by  adding  acetic  acid  and  alcohol  to  the 
liquid  which  has  been  titrated,  evaporating  to  dryness,  and  estimating 
the  acid  tartrate  thus  formed  by  titrating  with  decinormal  alkali. 

If  the  fermented  liquid,  in  which  succinic  acid  is  to  be  estimated, 
contains  more  than  1  per  cent,  of  sugar,  it  is  evaporated  to  a  syrup, 
10  to  20  c.c.  of  alcohol  are  added,  and  the  succinic  acid  separated  by 
repeated  extraction  with  ether.  H,  R.  Le  S. 


ANALYTICAL  CHEMISTRY. 


115 


Colour  Reaction  for  Tartaric  Acid  and  its  Compounds.  By 
Jules  Wolff  ( Chem .  Centr.,  1899,  ii,  569  ;  from  Ann .  chim.  anal . 
appl.,  4,  263). — Attention  is  called  to  a  forgotten  test  for  tartaric 
acid.  A  few  centigrams  of  resorcinol  are  heated  in  a  porcelain 
capsule  with  a  little  sulphuric  acid  until  fumes  are  given  off  and  the 
tartrate  is  added,  when  an  intense  dark  red  coloration  is  obtained. 
Neither  oxalic  nor  citric  acid  gives  the  reaction.  L.  de  K. 

Detection  of  Urochloralic  Acid  in  Urine  after  Administra¬ 
tion  of  Chloral  Hydrate,  especially  in  Cases  of  Poisoning.  By 
Dioscoride  Vitali  (Chem.  Centr. ,  1899,  ii,  147  ;  from  Boll.  Chim. 
Farm.,  1899,  38,  377). — The  urine  is  concentrated  to  half  its  volume, 
and  treated  with  a  small  excess  of  lead  acetate  and  ammonia  to  feeble 
alkaline  reaction.  The  precipitate  of  lead  urochloralate  is  washed, 
then  warmed  with  dilute  sulphuric  acid,  and  the  filtrate  cohobated  for 
half  an  hour  with  zinc  powder  and  sulphuric  acid.  The  trichloro- 
ethyl  alcohol  resulting  from  the  hydrolysis  of  urochloralic  acid  is 
thereby  reduced  to  ethyl  alcohol,  which,  after  removal  of  the  zinc  by 
sodium  carbonate,  can  be  distilled  over  lime  and  recognised  by  odour, 
inflammability,  conversion  into  iodoform,  and  into  acetaldehyde  (which 
may  further  be  confirmed  by  Rimini's  reaction),  and  by  Yitali’s  reaction 
(treatment  with  carbon  disulphide,  potash,  ammonium  molybdate, 
and  excess  of  dilute  sulphuric  acid,  which  produce  the  red  colour  of 
molybdenum  xanthate).  M.  J.  S. 

Modified  Soxhlet  Apparatus  for  the  Extraction  of  Fats 
from  Liquids.  By  Alonzo  Englebert  Taylor  (Amer.  J.  Physiol ., 
1899,  3,  183 — 185). — The  apparatus,  which  is  figured  and  fully 
described,  is  stated  to  extract  fat  from  solutions  much  more  effectively 
than  the  Soxhlet  apparatus,  or  the  modifications  of  that  instrument 
which  have  been  hitherto  devised.  W.  D.  H. 

Butter  and  Butter  Substitutes.  By  W.  G.  Indemans  (Chem. 
Centr.,  1899,  ii,  495  ;  from  Ned.  Tijds .  Pharm .,  11,  219 — 226). — The 
chief  points  in  butter  analysis  are,  A,  The  number  of  molecules  in  a 
definite  quantity  of  fat.  B ,  The  amount  of  olein.  C,  The  solubility 
of  the  fatty  acids  in  water. 

The  density,  the  electric  resistance,  the  saponification  number,  the 
refractomer  number,  and  the  critical  temperature  of  solution  depend 
on  A  ;  the  Hiibl  and  Asboth’s  numbers  depend  on  B ;  the  melting 
and  solidifying  points  depend  on  A  and  B,  and  the  Reichert-Meissl  and 
the  Hehner-Angell  numbers  depend  on  C.  As  regards  the  number  of 
molecules  and  the  small  amount  of  olein,  butter-fat  is  surpassed  by 
Ceylon  oil,  as  it  is  also  in  density,  electric  resistance,  and  refractomer 
indication.  The  chief  point  of  difference  of  butter  from  its  surrogates, 
however,  consists  in  the  high  percentage  of  fatty  acids  soluble  in  water 
and  of  the  volatile  acids  ;  the  latter  vary  with  the  season.  L.  de  K. 

Rancidity  in  Butter-fat.  By  C.  A.  Browne,  jun.  (J.  Amer.  Chem. 
Soc.,  1899,  21,  975 — 994). — The  so-called  rancidity  of  fats  is  a  much 
more  complex  phenomenon  than  hitherto  believed. 

As  the  rancidity  of  butter-fat  increases,  a  decided  increase  in  the 
acid,  saponification,  and  Reichert  numbers  takes  place  ;  also  a  slight 
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increase  in  the  ether  number  and  a  very  marked  decrease  in  the 
iodine  absorption.  Finally,  an  increase  is  noticed  in  the  acetyl 
number  and  a  decrease  in  the  percentage  of  soluble  acids  and  glycerol. 

The  physical  constants  of  butter-fat,  such  as  the  specific  gravity, 
refractive  index,  and  heat  of  combustion,  are  also  affected  by  rancidity. 

L.  be  K. 

The  Becchi  Test.  By  Alph.  van  Engelen  ( Chem .  Centr .,  1899, 
ii,  147 — 148  ;  from  Rev.  intern,  falsifies  12,  90). — Several  variations 
in  the  mode  of  applying  this  test  are  in  use.  The  author  shows  that 
in  applying  it  to  the  free  fatty  acids  (Millieau’s  method)  the  presence 
of  small  quantities  of  free  mineral  acid  is  prejudicial ;  the  fatty  acids 
must  therefore  be  thoroughly  washed  with  hot  water,  and  the  form 
of  the  test  in  which  the  reagent  is  acidified  with  nitric  acid  should  be 
abandoned.  To  ascertain  whether  cotton-seed  oil  could  be  detected  in 
the  butter  of  cows  fed  with  cotton-seed  cake,  two  reagents  were  em¬ 
ployed.  The  first  consisted  of  1  gram  of  silver  nitrate  dissolved  in 
the  smallest  quantity  of  water  and  mixed  with  200  c.c.  of  absolute 
alcohol ;  the  second,  of  a  solution  of  1  gram  of  silver  nitrate,  250  c.c. 
of  98  per  cent,  alcohol,  40  c.c.  of  ether,  and  02  c.c.  of  nitric  acid. 
The  fat  was  dissolved  in  an  equal  volume  of  amyl  alcohol,  mixed  with 
1  c.c.  of  the  reagent,  and  heated  in  the  water-bath  for  15  minutes. 
With  the  first  reagent,  the  butter  gave  a  coffee-brown,  with  the  second 
a  lemon-yellow,  coloration.  These  reactions,  and  others  obtained  with 
the  fatty  acids,  are  not  regarded  as  decisive  of  the  question. 

M.  J,  S. 

Becchi’s  Test  for  Cotton-seed  Oil.  By  Paul  Soltsien  (Chem. 
Centr.,  1899,  ii,  539;  ivomZeit.  offentl.  Chem.,  5,306 — -308). — The  Becchi 
silver  reduction  reaction  is  chiefly  due  to  the  presence  of  sulphur, 
this  occurring  in  decided  amount  in  samples  of  cotton  oil  which  have 
been  extracted  from  the  seed  by  means  of  light  petroleum  ;  oil  obtained 
by  pressure  contains  but  a  trace  of  sulphur,  and  it  loses  this  on 
heating  at  200°. 

In  the  original  Becchi  test,  it  was  recommended  that  some  rape  oil 
should  be  added  to  intensify  the  reaction ;  this  must,  however, 
previously  be  heated  at  150°  to  desulphurise  it.  L.  de  K. 

Baudouin’s  Reaction.  By  Wilhelm  Keep  (Chem.  Centr.,  1899, 
ii,  228 — 229  ;  from  Zeit.  Outers.  Nahr.-Genussm.,  2,  473). — Commercial 
f  urfuraldehyde  requires  to  be  purified  by  two  distillations  under  reduced 
pressure  ;  a  dilute  alcoholic  solution  keeps  well  in  completely  filled 
bottles  in  the  dark.  The  production  of  a  violet  coloration  with  hydro¬ 
chloric  acid  alone  depends  both  on  the  strength  of  the  furfuraldehyde 
solution  and  on  the  amount  of  acid  added.  When  the  solution  is 
sufficiently  dilute  and  the  quantity  of  acid  small  enough,  the  violet 
colour  is  not  produced  immediately,  whilst  the  sesam6  oil  reaction  is 
both  more  rapid  and  more  sensitive.  The  concentration  of  the  acid  is 
also  of  importance.  Acid  of  sp.  gr.  IT 27  gives  the  Baudouin  reaction, 
but  produces  no  violet  colour  in  the  absence  of  sesam4  oil ;  a  stronger 
acid  (IT 6)  may  be  used  in  doubtful  cases.  Heating  must  be  avoided. 
The  lower  limit  of  the  reaction  is  at  a  dilution  of  02  per  cent,  of 
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sesame  oil  :  ib  follows  that  2 — -2*5  grams  of  the  oil  can  be  detected  in 
a  kilogram  of  butter.  The  method  cannot,  however,  be  used  as  a  quanti¬ 
tative  colorimetric  one.  The  behaviour  of  the  red  substance  with 
various  solvents  is  described,  and  some  notes  on  its  absorption 
spectrum  are  given.  M.  J.  S. 

Colour  Tests  for  SesamS  Oil :  Three  New  Characteristic 
Tests.  By  J.  Bellier  ( Chem .  Centr .,  1899,  ii,  453 — 454  ;  from 
Ann.  chim .  anal.  appl. ,  4,  217 — 220). — The  known  tests  are 
criticised.  Behrens'  reagent,  a  mixture  of  equal  parts  of  sulphuric 
and  nitric  acids,  is  said  to  give  better  results  if  made  of  100  c.c.  of 
sulphuric  acid,  10  c.c.  of  nitric  acid,  and  50  c.c.  of  water. 

As  new  tests  are  proposed  :  Ammonium  vanadate. — 100  c.c.  of 
sulphuric  acid,  50  c.c.  of  water,  and  2  grams  of  ammonium  vanadate ; 
this,  on  shaking  with  sesam^  oil,  gives  a  green  colour,  gradually 
becoming  blackish.  Formaldehyde. — 100  c.c.  of  sulphuric  acid,  50  c.c. 
of  water,  and  10  c.c.  of  40  per  cent,  formaldehyde.  Equal  volumes  of 
this  reagent  and  sesame  oil  gives,  on  shaking,  a  permanent  bluish- 
black  colour ;  an  admixture  of  1  per  cent,  of  sesame  oil  in  olive  oil 
may  thus  be  detected.  Resorcinol.  2  c.c.  of  the  suspected  oil  is  put 
into  a  test-tube,  2  c.c.  of  a  saturated  solution  of  resorcinol  in 
benzene  are  added,  and  then  2  c.c.  of  nitric  acid  of  sp.  gr.  T38  free 
from  nitrogen  oxides.  In  the  presence  of  sesame  oil,  an  intense  violet- 
blue  or  greenish-blue  coloration  is  obtained.  L.  de  K, 

Estimation  of  Formaldehyde  in  the  Air.  By  M.  Wintgen 
Chem.  Centr.,  1899,  ii,  454 — 455  ;  from  Hygien.  Rdsch.,  9,  753 — 757). 
— A  controversy  with  Peerenboom  on  the  subject  of  the  estimation 
of  formaldehyde  in  the  air  by  Bomijn’s  process  (Abstr.,  1898,  ii,  166). 
With  care,  this  process  gives  satisfactory  results.  L.  de  K. 

Detection  of  Aldehydes  in  Alcohols.  By  Constantin  I.  Istrati 
(Chem.  Centr.,  1899,  ii,  148 — 149  ;  from  Rev.  intern,  falsific .,  12,  91). 
— Barbe  and  Janvier's  method  (Ann.  chim.  anal,  appl.,  1,  325),  as 
improved  by  the  author,  consists  in  mixing  exactly  2  c.c.  of  the 
alcohol  with  0*2  c.c.  of  a  saturated  alcoholic  solution  of  the  special 
reagent,  and  pouring  1  c.c.  of  sulphuric  acid  down  the  side  of  the  test- 
tube.  The  colours  produced  are  observed  immediately,  then  half  an 
hour  later  with  gentle  shaking,  then  after  thorough  mixing,  and, 
finally,  after  addition  of  10  c.c.  of  water.  The  colours  produced  by 
such  reagents  as  pyrogallol,  a-  and  /?-naphthols,  phenylhydrazine, 
quinol,  guaiacol,  &c.,  with  various  aldehydes  are  given.  M.  J.  S. 

Estimation  of  Carvone  in  Volatile  Oils.  III.  By  F.  W.  Alden 
and  S.  Nolte  (Pharm.  Archives ,  1899,  2,  81 — 91). — In  a  500  c.c. 
flask,  fitted  with  a  reflux  condenser,  10  grams  of  the  oil,  25  c.c.  of 
alcohol,  5  grams  of  hydroxy lamine  hydrochloride,  and  6*5  grams  of 
sodium  hydrogen  carbonate  are  boiled  together  for  \ \  hour  on  the 
water-bath,  only  a  small  surface  of  the  flask  being  heated  ;  25  c.c.  of 
water  are  then  added,  the  alcohol  and  much  of  the  limonene  distilled  off 
on  the  water-bath,  and  then  steam  is  passed  through,  the  distillate  being 
collected  in  fractions  of  5 — 10  c.c.  in  test-tubes  until  it  is  seen  to 
contain  crystalline  carvoxime.  The  last  fraction  and  the  tube  of  the 
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condenser  are  rinsed  back  into  the  flask  with  hot  water ;  when  cold, 
the  solid  carvoxime  is  filtered  off  and  drained  by  aid  of  a  filter  pump, 
and  finally  dried  in  the  air.  Should  any  oxime  separate  from  the 
previous  fractions  of  the  distillate  during  the  next  day  or  so,  it  is 
added  to  the  main  quantity.  The  whole  is  then  heated  for  an  hour 
in  a  tared  glass  dish  on  the  water-bath  over  an  opening  43  mm.  in 
diameter,  and  weighed;  0T00  gram  is  added,  to  correct  for  loss  by 
volatilisation  during  the  heating,  and  the  sum  is  multiplied  by 
0’909,  to  calculate  the  equivalent  amount  of  carvone.  The  error  of 
the  method  amounts  to  several  units  per  cent.  ;  the  influence  on  it  of 
Various  modifications  of  the  conditions  of  the  experiment  was  in¬ 
vestigated.  C.  F.  B. 

Examination  of  Resins.  X.  Storax.  By  Karl  Dieterich 
Chem .  Gentr .,  1899,  ii,  541  ;  from  Pharm.  Centr. -Halle ,40,  423 — 428, 
439 — 443.  Compare  Abstr.,  1898,  ii,  58). — When  testing  storax,  it 
is  preferable  to  work  on  the  crude  sample  instead  of  using  the 
alcoholic  extract. 

To  determine  the  acidity  number,  1  gram  of  the  sample  is  dissolved 
in  100  c.c.  of  cold  96  per  cent,  alcohol,  and  titrated  with  Nj 2  alcoholic 
potash,  using  phenolphthalein  as  indicator.  The  saponification 
number  is  found  by  dissolving  1  gram  of  the  sample  in  20  c.c.  of  Nj'2 
alcoholic  potash,  and  50  c.c.  of  benzene,  and,  after  24  hours,  titrating 
the  excess  of  alkali  with  iV/2  sulphuric  acid.  The  following  figures 
may  be  held  to  indicate  the  average  composition  of  genuine  storax  : 
Water,  not  over  30  per  cent.;  ash,  not  over  1  per  cent. ;  soluble  in 
alcohol,  not  less  than  60  per  cent. ;  insoluble,  not  more  than  3  per 
cent.  Acidity  number,  55 — 75;  ether  number,  35 — 75;  saponifica¬ 
tion  number,  100 — 140.  L.  de  K. 

Testing  Storax.  By  Ferd.  Evers  (Chem.  Centr .,  1899,  ii,  594  ;  from 
Pharm.  Zeit.y  44,  592 — 593). — The  author  objects  to  Dieterich’s 
proposal  of  applying  tests  to  the  crude  resin  (see  preceding  abstract). 

L.  DE  K. 

Examination  of  Resins.  XI.  Anime,  Caranna,  Dammar, 
Laodanum,  Mastic,  Sandarac,  Tacamahaca,  and  Turpeth.  By 
Karl  Dieterich  (Chem.  Centr. ,  1899,  ii,  541  ;  from  Pharm.  Centr.- 
Halle ,  40,  453 — 457). — A  table  giving  the  acidity,  ether,  and  saponi¬ 
fication  numbers  of  the  following  resins  :  East  and  West  Indian 
anime,  caranna  resin,  several  varieties  of  dammar,  dammar  adulterated 
with  colophony,  several  varieties  of  mastic,  labdanum,  sandarac, 
tacamahaca  resin,  and  turpeth  resin.  The  acidity  numbers  of  dammar 
and  sandarac  should  be  determined  by  dissolving  1  gram  of  the 
sample  in  20  c.c.  of  Nj 2  alcoholic  potash,  adding  50  c.c.  of  benzene, 
and,  after  24  hours,  titrating  the  excess  of  alkali  with  A/2  sulphuric 
acid.  L.  de  K. 

Examination  of  Resins.  XII.  Ammoniacum,  Bdellium, 
Galbanum,  Opoponax  and  Sagapenum.  By  Karl  Dieterich 
(Chem.  Centr.)  1899,  ii,  542 — *543  ;  from  Pharm.  Centr.-Halle ,  40, 
467 — 471). — A  table  showing  the  acidity,  ether,  and  spponification 
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numbers  of  gum  ammoniacum,  bdellium,  galbanum,  opoponax,  and 
sagapenum. 

The  acidity  numbers  of  ammoniacum  and  galbanum  are  obtained  by 
boiling  1  gram  of  the  finely  powdered  sample  with  50  grams  of  water 
and  100  grams  of  alcohol  for  15  minutes  in  a  reflux  apparatus,  75 
grams  of  the  filtrate  are  then  mixed  with  10  c.c.  of  Nj 2  alcoholic 
potash,  and  after  waiting  for  5  minutes,  the  excess  of  alkali  is 
titrated  with  N/2  sulphuric  acid.  The  saponification  number  is  found 
by  using  the  author’s  cold  benzene  process. 

The  other  resins  are  treated  as  follows  :  1  gram  of  the  sample  is 
heated  for  15  minutes  with  30  c.c.  of  water,  50  c.c.  of  alcohol  are 
added  and  the  boiling  continued  for  the  same  time ;  the  liquid  is  then 
at  once  titrated  with  N/2  alcoholic  potash.  The  saponification  num¬ 
bers  are  found  by  boiling  1  gram  of  the  sample  first  with  30  c.c.  of 
water  and  then  adding  25  c.c.  of  Nj 2  alcoholic  potash,  the  excess  of 
which  is  afterwards  titrated.  L.  de  K. 

Detection  of  “  Saccharin  ”  in  Beer.  By  B.  Bossing  (Chem> 
Centr .,  1899,  ii,  274;  from  Zeit.  offentl.  Ckem.,  5,  207 — 208). — The 
beer  is  acidified  with  phosphoric  acid  and  shaken  with  an  equal  bulk 
of  ether.  The  residue  left  on  evaporating  the  ethereal  extract  is 
mixed  with  a  little  sand,  dried  in  the  water-oven,  the  powdered  mass 
extracted  with  absolute  ether,  and  an  equal  volume  of  benzene  is 
added.  The  filtrate  is  then  evaporated  on  a  watch  glass  and  the 
residue  dried  over  sulphuric  acid.  The  “  saccharin  ”  is  thus  obtained 
in  white  crystals  of  characteristic  sweet  taste.  L.  de  K. 

Colour  Reaction  for  the  Detection  of  Benzidine  and  Tolidine. 
By  Jules  Wolff  ( Chem .  Centr .,  1899,  ii,  569  ;  from  Ann .  chim . 
anal .  appl. ,  4,  263 — 264). — The  substance  is  dissolved  in  a  little 
glacial  acetic  acid,  the  liquid  diluted  with  water,  and  lead  dioxide 
suspended  in  water  added  ;  a  splendid  blue  coloration  is  developed 
which  is  permanent  in  the  cold.  If  other  organic  acids  are  used,  the 
colour  is  not  so  intense.  With  a  small  amount  of  bromine,  a  blue 
coloration  forms,  but  with  excess  a  blue  precipitate  is  obtained 
Mineral  acids  prevent  the  reaction  with  either  lead  dioxide  or  bromine. 

L.  DE  K. 

Simple  Alkalimetric  Method  for  the  Estimation  of  Salt¬ 
forming  Alkaloids  with  the  Aid  of  Phenolphthalein  as  Indi¬ 
cator.  By  Harry  M.  Gordin  (Pkarm.  Archives ,  1899,  2,  313 — 318, 
and  j Ber.f  1899,  32,  2871 — 2876). — The  periodides  (Abstr.,  1899, 
i,  89)  or  mercuriodides  (Prescott,  Abstr.,  1882,  664)  of  alkaloids, 
precipitated  respectively  by  Wagner’s  and  by  Mayer’s  reagent,  contain 
an  indefinite  amount  of  iodine  or  mercuric  iodide,  but  apparently 
always  a  definite  amount  of  hydrogen  iodide,  as  represented  by  the 
formula,  m Aik.,  HI  +  nl,  or  mAlk.,  HI  +  wHgI2.  This  fact  may  be 
utilised  for  the  estimation  of  alkaloids  by  titration.  About  0*2  gram 
of  anhydrous  morphine  is  dissolved  in  30  c.c.  of  standard  hydrochloric 
acid  (about  Nj 20)  in  a  100  c.c.  flask,  Wagner’s  reagent  (containing 
about  1  per  cent,  of  free  iodine  and  1J  of  potassium  iodide)  added 
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gradually,  the  whole  being  shaken  well  after  each  addition,  until 
further  addition  produces  no  further  precipitate,  when  the  contents 
are  diluted  to  100  c.e.  and  again  shaken  well.  After  the  precipitate 
has  settled  thoroughly  the  liquid  is  filtered,  50  c.c.  of  the  red  filtrate 
decolorised  by  the  gradual  addition  of  10  per  cent,  sodium  thiosulphate 
solution,  a  few  drops  of  phenolphthalein  added,  and  the  excess  of  acid 
titrated  with  A/20  potassium  hydroxide.  It  is  found  that  1  c.c.  of 
the  acid  is  removed  by  0*0137  gram  of  morphine;  the  equivalent 
quantities  are,  of  hydrastine,  0*0184  ;  strychnine,  0*0160  ;  caffeine 
cryst.,  0*0102  ;  cocaine,  0*0146,  and  atropine  0*0139  gram.  These 
alkaloids  were  then  estimated  in  the  same  way,  the  factors  just 
quoted  being  used  in  the  calculation ;  the  amounts  found  differed 
by  about  1  per  cent,  only  from  those  taken.  Of  Mayer's  and 
Wagner's  reagents  that  one  is  used  which  effects  the  more  com¬ 
plete  precipitation ;  if  they  are  equal  in  this  respect,  Mayer's  reagent 
is  to  be  preferred,  as  the  precipitate  it  produces  settles  more  easily ; 
when  it  is  used,  too,  the  subsequent  addition  of  thiosulphate  is 
unnecessary.  Caffeine  requires  50  c.c.  of  acid;  colchicine  cannot  be 
estimated  by  this  method,  nor  can  berberine,  which  does  not  carry 
down  any  acid.  C.  F.  B. 

Alkaloid  resembling  Aconitine  found  in  a  Corpse.  By 
Mecke  ( Chem .  Centr.,  1899,  ii,  256 — 257  ;  from  Zeit.  offentl.  Chem .,  5, 
204 — 206.  Compare  Abstr.,  1899,  311). — A  ptomaine  with  properties 
very  similar  to  those  of  aconitine  has  been  found  in  a  corpse.  This 
alkaloid  is  extracted  from  alkaline-  solutions  by  ether,  and  gives  the 
general  reactions  of  the  alkaloids,  forming  with  phosphotungstic  acid 
a  white,  with  phosphomolybdic  acid  a  yellow,  and  with  a  solution  of 
iodine  in  potassium  iodide  a  brownish  precipitate.  It  gives  a  faint 
turbidity  with  mercuric  chloride,  and  with  concentrated  sulphuric 
acid  it  forms,  after  a  time,  a  reddish-violet  coloration,  which  changes 
to  a  darker  shade  on  warming.  It  remains  colourless  with  dilute 
sulphuric  or  phosphoric  acid,  but  becomes  violet  on  evaporating.  The 
yellowish  solution  in  nitric  acid,  when  evaporated,  leaves  a  yellow 
residue  which  turns  orange  when  moistened  with  potassium  hydroxide 
solution.  Even  very  small  quantities  instantly  reduce  potassium 
ferricyanide,  and  with  Frohde’s  reagent  the  alkaloid  gives  a  greenish 
coloration,  changing  to  yellowish-brown  on  warming.  It  is  not 
precipitated  by  tannic  acid,  and  after  adding  bromine  water  it  is  not 
attacked  by  concentrated  sulphuric  acid ;  potassium  dichromate  has 
also  no  action  on  it. 

The  violet  coloration  obtained  by  treating  aconitine  with  phosphoric 
acid  or  concentrated  or  dilute  sulphuric  acid  is  only  slowly  formed, 
and  differs  from  that  of  the  corpse  alkaloid  both  in  shade  and  inten¬ 
sity.  Delphinine,  although  stated  by  Otto  to  give  a  violet  coloration 
with  phosphoric  acid,  was  found  to  produce  only  a  brownish  colora¬ 
tion,  and  its  behaviour  with  sulphuric  acid  and  bromine  is  not  like 
that  of  the  ptomaine. 

The  present  methods  of  testing  for  aconitine  are  only  to  be  trusted 
when  considerable  quantities  are  present  and  decomposed  animal 
matter  absent.  Hilger  and  Tamba's  reaction  with  phosphoric  acid  is 
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not  available  in  presence  of  ptomaines,  and,  moreover,  is  scarcely 
characteristic  of  aconitine,  for  the  different  commercial  varieties  give 
different  reactions.  Urine  which  is  several  days  old,  when  evaporated 
with  phosphoric  acid,  also  gives  the  same  violet  coloration  as  aconitine. 
The  reactions  with  concentrated  snlphuric  acid,  potassium  ferricyanide 
(Brouardel-Boutmy’s  reaction),  and  Fiohde’s  reagent  are  also  un¬ 
trustworthy.  According  to  Jurgens,  characteristic  crystals  of  aconi¬ 
tine  potassium  iodide  are  obtained  by  dissolving  the  alkaloid  in  a 
drop  of  dilute  acetic  acid,  evaporating  with  a  grain  of  potassium 
iodide,  and  washing  with  water,  but  in  many  cases  this  test  gave  only 
amorphous  precipitates  or  the  tabular  crystals  of  pseudoaconitine. 

E.  W.  W. 

Delicate  Test  for  Caffeine.  By  Andrea  Archetti  ( Chem .  Centr ., 
1899,  ii,  453  ;  from  Boll.  Chim.  Farm .,  38,  340 — 341). — A  solution 
of  potassium  ferricyanide  is  mixed  with  half  its  volume  of  nitric 
acid  and  heated  to  boiling.  On  adding  an  aqueous  solution  of  caffeine 
a  deposit  of  prussian  blue  will  be  noticed.  The  reaction  is  also 
given  by  other  xanthine  bases  and  uric  acid,  but  only  very  feebly. 

L.  DE  K. 

Estimation  of  Cornu  tine.  By  Franz  Musset  {Chem.  Centr. , 
1899,  ii,  323 ;  from  Pharm.  Centr.-Halle ,  40,  396). — The  ethereal 
solution  obtained  according  to  Keller’s  directions  contains,  besides  the 
cornutine,  a  resinous  matter  causing  high  result.  By  treating  the 
weighed  residue  repeatedly  with  water  containing  0*5  per  cent,  of 
hydrogen  chloride,  the  cornutine  dissolves  and  the  insoluble  resin 
may  be  weighed  and  allowed  for.  L.  de  K. 

Recognition  of  Morphine  and  its  Derivatives.  By  Budolf 
Robert  {Chem.  Centr. ,  1899,  ii,  149 — 150  ;  from  Sonderabdruck  aus 
Apoth.-Zeit.,  14,  No.  37). — The  reagent  proposed  by  the  author’s  pupil 
Marquis  is  prepared  by  mixing  2 — 3  drops  of  formaldehyde  solution 
with  3  c.c.  of  concentrated  sulphuric  acid.  The  pulverised  alkaloid 
is  added  to  this  in  a  porcelain  basin.  Morphine  gives  at  first  a  purple- 
red,  passing  through  violet  to  almost  pure  blue ;  if  partially  protected 
from  the  air  by  placing  in  a  test-tube,  the  blue  colour  remains  for  a 
long  time.  Dionine  gives  a  deep  blue,  codeine  a  violet,  heroine  a 
reddish-violet  turning  to  bluish-violet,  peronine ,  a  permanent  reddish- 
violet,  methylphenomorpholine  an  intense  red.  The  absorption  spectra 
of  these  coloured  solutions  show  small  differences.  M.  J.  S. 

Estimation  of  Chloral  Hydrate  and  Morphine  in  Organs.  By 
Russwurm  {Chem.  Centr.,  1899,  ii,  794  '  from  Pharm.  Centr -Ilalle,  40, 
543 — 544). — The  united  distillates  from  an  acid  and  an  alkaline 
distillation,  containing  therefore  both  chloral  hydrate  and  chloroform, 
is  diluted  with  alcohol  to  a  definite  bulk,  and  the  chlorine  estimated 
by  boiling  an  aliquot  part  with  alcoholic  potash  in  a  reflux  apparatus, 
neutralising  with  nitric  acid,  and  titrating  with  silver  nitrate. 

Morphine  is  estimated  by  first  extracting  the  ammoniacal  solution 
with  hot  amylic  alcohol,  which  is,  in  turn,  shaken  with  dilute  hydro¬ 
chloric  acid.  According  to  the  author,  the  alkaloid  may  now  be 
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obtained  by  supersaturating  the  liquid  with  ammonia  and  agitating 
with  chloroform ;  this  is  then  concentrated  to  a  few  c.c.  in  a  small 
weighed  beaker,  and  the  morphine  completely  precipitated  by  adding 
50  c.c.  of  light  petroleum  of  low  boiling  point.  L.  de  K. 

Estimation  of  Santonin  in  the  Flower  Buds  of  Artemisia 
Maritima.  By  Karl  Thaeter  (Arch.  Pharm .,  1899,  237,  626 — 632). 
— The  author  defends  his  method  (Abstr.,  1898,  ii,  59)  against  Katz’s 
criticisms  (Arch.  Pharm.,  1899,  237,  245).  The  extraction  with 
ether  must  be  continued  for  12 — 18  hours.  Before  the  magnesia  is 
added,  the  solution  should  be  evaporated  to  dryness,  and  the  residue 
powdered;  after  mixture,  the  whole  is  moistened  evenly  with  water 
and  dried  as  rapidly  as  possible  ;  there  is  then  little  fear  that  any  of 
the  santonin  will  be  converted  into  magnesium  salt.  C.  F.  B. 

Estimation  of  Urinary  Indican.  By  Eyvin  Wang  (Zeit. 
physiol.  Chem.,  1899,  28,  576 — 584.  Compare  Abstr.,  1898,  ii,  659  ; 
1899,  ii,  458). — The  author  defends  his  method  against  the  criticisms 
of  Bouma  (Abstr.,  1899,  ii,  568).  He  holds  that  the  method  of  purifica¬ 
tion  described  is  necessary  and  correct,  for  the  reddish-brown  pigment 
removable  by  alcohol  does  not  originate  from  indigo.  W.  D.  H. 

Volumetric  Estimation  of  Sodium  Cacodylate.  By  Henri 
Imbert  and  A.  Astruc  (/.  Pharm.,  1899,  [vi],  10,  392 — 395). — 
Cacodylic  acid  is  neutral  to  methyl-orange,  but  behaves  as  a  monobasic 
acid  towards  phenolphthalein,  whereas  pure  sodium  cacodylate  is  alka¬ 
line  to  methyl-orange  and  neutral  to  phenolphthalein.  The  commercial 
salt,  however,  is  always  acid  to  phenolphthalein,  due  to  the  presence 
of  free  acid.  1*6  grams  of  sodium  cacodylate  are  dissolved  in  100  c.c. 
water  and  to  10  c.c.  of  this  solution  carefully  neutralised,  using  phenol¬ 
phthalein  as  indicator,  decinormal  hydrochloric  acid  or  sulphuric  acid 
is  then  added  until  the  liquid  is  neutral  to  methyl-orange.  The  number 
of  c.c.  of  acid  required  multiplied  by  ten  gives  the  percentage  of 
pure  sodium  cacodylate.  H.  R.  Le  S. 

Separation  of  Proteids  from  Flesh-bases  by  means  of  Chlorine 
and  Bromine.  By  Harvey  W.  Wiley  (Chem.  Centr.,  1899,  ii, 
586  ;.  from  Chem.  News,  80,  88 — 89). — The  freshly  powdered  dry 
material,  from  which  the  fat  has  been  removed  by  ether,  is  first 
extracted  with  cold  and  then  with  hot  water  and  the  extract  filtered. 
The  amount  of  proteids  insoluble  in  water  is  calculated  by  multiplying 
the  difference  between  the  amount  of  nitrogen  in  the  original  material 
and  that  in  the  insoluble  portion  by  6*25.  The  filtrate,  after  acidify¬ 
ing  with  hydrochloric  acid,  is  oxidised  by  repeatedly  shaking  with 
bromine.  After  remaining  over  night,  the  precipitated  proteids  are 
filtered  and  washed  with  water.  The  amount  of  flesh  bases  is  obtained 
by  multiplying  the  difference  between  the  total  amount  of  nitrogen 
and  the  sum  of  the  amount  of  nitrogen  in  the  soluble  and  in  the 
insoluble  proteids  by  3*12.  Liebig’s  extract  was  found  by  this 
method  to  contain  8*92  per  cent,  of  proteids,  previous  determinations 
having  given  lower  results.  E.  W.  W. 
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Source  of  Error  in  Testing  for  Albumin  in  Urine.  By  E. 
Deroide  and  Oui  (Chem.  Centr .,  1899,  ii,  570  ;  from  Ann.  chim.  anal, 
appl.,  4,  261—262). — Before  being  tested  for  albumin,  the  urine,  if 
not  quite  clear,  should  be  filtered  ;  if,  however,  the  turbidity  is  caused 
by  micro-organisms,  the  ordinary  filter  fails  and  a  so-called  Kitasato 
filter  must  be  employed. 

It  has  been  proposed  to  clarify  the  urine  by  means  of  calcined 
magnesia,  but  the  authors  find  that  this  also  precipitates  most  of  the 
albumin.  L.  de  K. 

Microchemistry  of  Crystalline  Haematin  Compounds.  De¬ 
tection  of  Blood.  By  Casimir  Strzyzowski  (Chem.  Centr.,  1899,  ii, 
140,  225  ;  from  Oesterr.  Chem.  Zeit 1899,  2,  305,  333 — 335). — Largely 
a  repetition  of  earlier  work.  Ox-blood  freed  from  salts,  cholesterol,  and 
fat  was  employed.  None  of  Husson’s  results  can  be  confirmed,  except 
those  relating  to  the  formation  of  bromine  and  iodine  compounds  of 
haematin.  Axenberg’s  mercury  and  manganese  haematin  compounds 
are  non-existent.  Buffalini’s  method  (Abstr.,  1886,  184)  must  also  be 
rejected,  since  the  halogens  (iodine,  however,  the  least)  destroy  the 
colouring  matter  of  blood.  The  results  obcained  by  Bikfalvi  (Abstr., 
1887,  165)  by  adding  acetic  acid  and  a  haloid  salt  of  an  alkali  metal 
to  dialysed  blood,  appear  to  be  perfectly  correct.  The  so-called 
haemidin  crystals  obtained  by  Dannenberg  and  others  (Abstr.,  1887, 
408)  are  nothing  but  sulphur.  Teichmann’s  method  simplified  as 
follows  will  detect  0*000025  gram  of  blood.  To  the  dried  substance 
on  a  microscope  slide  with  cover,  acetic  acid  mixed  with  1/50  vol.  of 
hydriodic  acid  is  added  and  the  object  is  heated  for  a  short  time  ; 
well  formed  black  crystals  are  obtained.  Another  very  sensitive 
reagent  is  a  mixture  of  10  c.c.  of  glycerol  of  sp.  gr.  1*26  with  2 — 3 
drops  of  concentrated  sulphuric  acid.  Blood,  when  heated  with  a 
very  small  quantity  of  this  reagent  on  an  object  glass  and  examined 
with  a  magnifying  power  of  400  diameters,  shows  small,  dark  needles 
of  haematin  sulphate.  M.  J.  S. 

Detection  of  Yolk  of  Egg  in  Margarine.  By  Mecke  (Chem. 
Centr.,  1899,  ii,  321 — 322  ;  from  Zeit.  offentl.  Chem.,  5,  231 — 232). — 
Margarine  melted  at  45°  is  shaken  with  half  its  volume  of  a  1  per 
cent,  solution  of  salt.  The  aqueous  liquid  is  freed  from  fat  by  agitating 
with  light  petroleum  and  then  cleared  by  alumina-cream.  The  filtrate 
is  diluted  with  5  times  its  bulk  of  water,  when  if  yolk  of  egg  is 
present  in  the  sample,  an  abundant,  flocculent  precipitate  of  vitellin 
will  be  obtained.  Or  the  margarine  may  be  dissolved  in  light  petrol¬ 
eum,  the  undissolved  matter  washed  with  ether,  and  then  tieated 
with  salt  solution.  L.  de  K. 

Detection  of  Albumoses  in  Urine.  By  Ludwig  von  Aldor 
(Chem.  Centr.,  1899,  ii,  728 — 729  ;  from  Berl.  Klin.  Woch.,  36, 
764 — 767,  785 — 787). — Any  albumin  is  first  removed  by  precipitation 
with  trioohloroacetic  acid.  6 — 10  c.c.  of  the  urine  are  acidified  with 
1 — 2  drops  of  hydrochloric  acid  and  precipitated  with  slight  excess 
of  5  per  cent,  solution  of  phosphotungstic  acid.  The  precipitate  is 
repeatedly  whirled  in  a  centrifugal  apparatus  with  absolute  alcohol 
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until  all  colouring  matter  is  extracted  and  then  suspended  in  water 
and  mixed  with  aqueous  sodium  hydroxide.  A  blue  coloration  is 
noticed,  which,  however,  fades  on  exposure  to  the  air  ;  the  colourless 
liquid  is  then  treated,  as  usual,  with  copper  sulphate.  L.  de  K. 

Analysis  of  Rubber  Wares.  By  Robert  Henriques  (Zeit.  angew. 
Chem 1899,  802 — 804.  Compare  Abstr.,  1893,  ii,  399,  and  1895,  ii, 
96,  191). — Estimation  of  the  total  Sulphur  and  Metals.  The  process 
does  not  materially  differ  from  the  former  one,  being  carrred  out  by 
oxidising  with  nitric  acid,  neutralising  with  excess  of  soda,  and  fusing 
the  dry  mass  ;  the  aqueous  solution  of  this  will  contain  the  sulphur 
as  sodium  sulphate,  whilst  the  metallic  compounds  remain  as  oxides  or 
carbonates  in  the  insoluble  residue.  For  the  detection  and  estimation 
of  vermilion,  which  is  often  present  in  small  quantities,  the  sub¬ 
stance  is  digested  with  nitric  acid,  which  gradually  decomposes  and 
dissolves  the  mercury  sulphide  ;  after  expelling  the  bulk  of  the  acid 
and  diluting  with  water,  the  liquid  is  precipitated  with  hydrogen 
sulphide  and  the  mercury  looked  for  in  the  metallic  sulphides  so  ob¬ 
tained. 

Estimation  of  “ Fahtis ”  in  Vulcanised  Wares . — It  is  now  recommended 
that  the  mass  which  has  been  exhausted  with  alkali  shall  be  removed 
from  the  filter  before  drying  to  constant  weight. 

Estimation  of  Unsaponifable  Oils  in  Vulcanised  Wares. — The  mass, 
after  being  extracted  with  alkali,  dried,  and  weighed,  is  again  extracted 
with  ethe  %  the  loss  in  weight  representing  the  unsaponifiable  matter, 
such  as  rosin-oil,  paraffin,  &c. 

Estimation  of  “  Fahtis  ”  in  Non- vulcanised  Wares . — The  old  process 
was  not  always  satisfactory,  and  the  following  method  has  been  sub¬ 
stituted  for  it :  5  grams  of  the  rasped  sample  is  covered  with  25  c.c. 
of  benzene  and  heated  on  a  boiling  water-bath  for  an  hour,  the  Erlen- 
meyer  flask  being  attached  to  a  reflux  condenser ;  the  whole  is  then 
left  over  night.  The  mass  may  now  be  successfully  attacked  by 
alcoholic  soda. 

Estimation  of  Unsaponifiable  Oils  in  N on-vulcanised  Wares. — Boiling 
acetone  is  substituted  for  ether  and  after  evaporating  the  solvent,  the 
residual  unsaponifiable  matter  is  weighed. 

Estimation  of  Carbonic  Anhydride. — Attention  is  called  to  the 
importance  of  estimating  the  carbonic  anhydride  present  in  combina¬ 
tion  with  calcium,  lead,  zinc,  &c.  When  dealing  with  non-vulcanised 
wares,  the  sample  should  first  be  repeatedly  extracted  with  boiling 
nitrobenzene  to  remove  the  bulk  of  the  rubber  so  as  to  facilitate  the 
action  of  acids.  L.  de  K. 
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Indices  of  Refraction  of  Metals.  By  Edmond  van  Aubel  (Zeit. 
physikal.  Chem .,  1899,  30,  565 — -566). — -A  comparison  of  the  indices 
of  refraction  of  metals  obtained  by  calculation  from  the  molecular 
refraction  of  salt  solutions  with  those  obtained  directly  by  Drude 
(Ann.  Phys.  Chem .,  1890,  [ii],  37,  537).  The  values  show  fair  agree¬ 
ment  in  some  cases,  but  in  others  are  of  a  different  order  of  magnitude, 
for  example,  silver,  2*37  and  0*203.  Kundt’s  law,  which  states  that 
the  product  of  the  index  of  refraction  and  electrical  conductivity  is 
constant,  does  not  hold  for  either  the  direct  or  calculated  values. 

L.  M.  J. 

Colour  Changes  of  Illuminated  Substances.  By  Heinrich 
Biltz  (Zeit.  physikal.  Chem.,  1899,  30,  527 — 528). — Marckwald  has 
given  an  account  of  these  changes  to  which  he  has  applied  the  term 
‘phototropy’  (this  vol.,  ii,  2).  To  the  sensitive  compounds  there 
mentioned  may  be  added  the  hydrazone  of  benzaldehyde  and  cuminil- 
osazone,  anisilosazone,  and  piperilosazone.  These  compounds  are  yellow 
or  greyish-yellow,  but  on  exposure  to  light  become  red  or  orange  in 
about  an  hour,  returning  again  to  the  original  colour  in  the  dark. 
Benzilosazone,  salicylosazone,  and  vanillylosazone  are,  however,  not 
phototropic.  L.  M.  J. 

Chemical  Effects  produced  by  Becquerel  Rays.  By  P. 
Curie  and  Sklodowska  Curie  ( Compt .  rend.,  1899,  129,  823 — 825). 
- — The  radiations  from  highly  radio-active  barium  salts  convert  atmo¬ 
spheric  oxygen  into  ozone,  and  the  latter  is  readily  detected  in  the 
air  of  closed  flasks  containing  the  radio-active  compounds.  The  com¬ 
pounds  producing  this  result  are  all  luminescent  and  highly  radio¬ 
active,  but  their  effect  on  oxygen  seems  to  be  connected  with  radio¬ 
activity  rather  than  with  luminescence. 

The  radiations  also  affect  glass,  and  the  vessels  containing  the  salts 
gradually  become  deep  violet  and  almost  black,  especially  where  the 
glass  is  in  contact  with  the  salt,  even  if  the  glass  does  not  contain 
lead.  The  intensity  of  the  coloration  and  the  time  required  for  its 
production  depend  on  the  intensity  of  the  radio-activity. 

Barium  platinocyanide,  under  the  influence  of  these  radiations,  be¬ 
comes  dark  coloured  and  less  fluorescent,  but  regains  its  original 
colour  when  exposed  to  sunlight,  and  at  the  same  time  becomes 
phosphorescent.  Villard  has  obtained  similar  results  with  Rontgen 
rays  (compare  also  Giesel,  Ann .  Phys.  Chem.,  1899,  [ii],  69,  91). 

C.  H.  B. 

Chemical  Action  of  the  X-Rays.  By  P.  Villard  (Compt.  rend., 
1899,  129,  882 — 883.  Compare  preceding  abstract). — The  darken¬ 
ing  of  the  wall  of  a  Crookes’  tube,  which  has  been  working  for 
some  time,  is  due  to  the  reduction  of  the  lead  present  in  the  glass  to 
the  metallic  state  by  the  cathode  rays,  If  these  are  cut  off  by  a  thin 
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sheet  of  aluminium,  which  is  transparent  to  the  X-rays,  the  glass  is 
coloured  violet.  This  is  due  to  the  oxidising  action  of  the  X-rays,  and 
the  coloration  is  no  doubt  due  to  the  manganese  present  in  the  glass. 

H.  R.  Le  S. 

Phosphorescence  Phenomena  produced  by  the  Radiations 
from  Radium.  By  Henri  Becquerel  ( Compt .  rend.,  1899,  129, 
912 — 917). — The  author  finds  that,  in  general,  substances  which 
phosphoresce  when  exposed  to  the  action  of  ultra-violet  rays,  or  of 
the  X-rays,  also  become  luminous  under  the  influence  of  the  radiation 
emitted  by  radio-active  barium  chloride  ;  the  order  of  the  relative 
intensities  of  the  luminous  effects  is,  however,  not  the  same  in  the  two 
cases. 

The  phosphorescence  excited  by  radium  in  certain  minerals  shows 
great  persistence ;  fluorite,  for  example,  remains  luminous  24  hours 
after  the  influence  of  the  radium  has  ceased. 

When  phosphorescent  substances,  which  have  been  heated  and  thus 
rendered  incapable  of  phosphorescence,  are  subjected  to  the  action  of 
an  electric  spark  or  to  the  prolonged  action  of  the  violet  and  ultra¬ 
violet  rays,  they  are  found  to  possess  the  property  of  exhibiting 
phosphorescence  on  heating.  Fluorite,  in  these  circumstances,  emits 
a  greenish-blue  light,  and  the  author  finds  that  this  mineral,  after 
heating  and  exposing  it  to  the  radium  radiation,  gives  out  when  heated 
a  greenish-blue  light  which  spectroscopic  analysis  shows  to  be  identical 
with  that  produced  by  the  electric  spark.  T.  H.  P. 

Influence  of  the  Magnetic  Field  on  the  Rays  Emitted  by 
Radio-active  Substances.  By  Henri  Becquerel  (Compt.  rend., 

1899,  129,  996 — 1001). — The  radio-active  substance  used  was  barium 
chloride,  and  the  influence  of  the  magnetic  field  on  the  rays  emitted  by 
it  was  investigated  by  means  of  a  fluorescent  screen  or  a  photographic 
plate.  The  author  confirms  the  observations  of  Meyer  and  von  Schweid- 
ler  ( Physikalische  Zeitschrift ,  No.  10,  113 — 114)  that  some  of  the 
rays  follow  the  direction  of  the  magnetic  field  and  are  undeflected, 
whereas  those  in  a  plane  at  right  angles  to  the  magnetic  field  are 
deflected. 

The  results  obtained  point  to  a  close  relationship  between  cathodic 
rays  and  the  rays  emitted  by  radio-active  substances.  H.  R.  Le  S. 

Radiation  of  Radio-active  Substances.  By  Henri  Becquerel 
(Compt.  rend.,  1899,  129,  1205 — 1207).  Action  of  the  Magnetic 
Field  on  Becquerel  Rays:  Deflected  and  Undeflected  Rays. 
By  P.  Curie  (Compt.  rend.,  1900,  130,  73 — 76).  Penetration  of 
Undeflected  Becquerel  Rays.  By  Sklodowska  Curie  (Compt.  rend., 

1900,  130,  76 — 79). — The  rays  emitted  by  a  very  active  specimen  of 
Curie's  polonium  are  not  deflected  in  the  magnetic  field  ;  the  experi¬ 
ments  were  made  about  a  month  after  the  preparation  of  the  sub¬ 
stances,  and  the  results  are  contrary  to  those  obtained  by  Giesel  with 
freshly  prepared  polonium  compounds  (this  vol.,  ii,  19). 

A  portion  of  the  rays  emitted  by  radium  are  deflected  by  the  electro¬ 
magnet  ;  these  behave  like  Rontgen  rays,  their  velocity  is  of  the  same 
order,  and  their  penetrating  power  increases  with  the  thickness  of  the 
absorbent  layer ;  the  undeflected  rays  correspond  with  those  from 
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polonium,  and  their  penetrating  power  varies  in  the  opposite  sense  to 
that  of  the  deflected  rays.  G.  T.  M. 

Electromotive  Behaviour  of  Chromium.  By  Wilhelm  Hittorf 
(Zeit.  physikal .  Chem .,  1899,  30,  481 — 507). — The  peculiarities  in  the 
electromotive  behaviour  of  chromium  are  further  investigated  (com¬ 
pare  Abstr.,  1898,  ii,  363),  and  the  author  advances  many  arguments 
in  support  of  the  view  that  the  inactive  state  cannot  be  due  to  the 
formation  of  a  film  of  oxide.  Owing  to  the  existence  of  the  different 
classes  of  chromium  compounds,  the  metal  may  exhibit  any  potential 
between  the  two  extreme  values ;  the  highest  value  corresponds  with 
the  active  state  in  which  chromium  gives  rise  to  the  lower  compounds. 
This  active  state  is  assumed  when  the  metal  is  placed  in  sulphuric, 
oxalic,  hydrofluosilicic,  or  the  halogen  acids,  at  temperatures  which  are 
lower  the  more  concentrated  the  acid  ;  it  is  also  active  in  fused  halogen 
salts  or  in  their  boiling  solutions.  The  metal  becomes  inactive  when 
immersed  in  solutions  containing  free  chlorine  or  bromine,  or  in  strong 
oxidising  agents.  The  limiting  values,  however,  last  but  a  short  time 
after  removal  from  the  liquids,  the  metal  speedily  assuming  an 
intermediate  state  ;  the  most  stable  active  state  is  that  produced  by 
fused  halogen  salts.  The  activity  is  also  lowered  in  all  cases  when  the 
metal  serves  as  an  anode  for  a  current  produced  either  externally  or 
internally,  and,  with  sufficiently  strong  currents,  chromic  acid  is  pro¬ 
duced,  either  by  decomposition  of  water  by  anion  and  subsequent 
union  of  the  metal  and  oxygen,  or  by  the  intermediate  formation  of  a 
compound  of  the  anion  and  chromium.  When  the  metal  is  used  as  a 
cathode,  it  rapidly  assumes  the  active  state.  The  author  points  out 
that  Berzelius  and  Wohler  had  previously  observed  differences  in 
chromium  under  different  conditions.  L.  M.  J. 

Influence  of  the  Addition  of  a  Salt  with  one  similar  Ion  on 
Electromotive  Force  and  Diffusion  Velocity.  By  Bichard 
Abegg  and  Emil  Bose  (Zeit.  physikal.  Chem.>  1899,  30,  545 — 555). — 
A  theoretical  investigation  of  the  above  question.  It  is  shown  that 
if  u  and  v  are  the  cation  and  anion  velocities,  the  addition  of  a 
salt  with  a  similar  cation  or  anion  causes  change  of  velocity  of  dif¬ 
fusion,  tending  to  the  values  V.  ( u  +  v)/'2v  or  V.  (u  +  v)/2u  respectively. 
In  acids,  the  cation  has  a  velocity  about  six  times  that  of  the  anion, 

whilst  in  bases  the  velocity  of  the  OH  anion  is  about  three  times  that 
of  the  cation.  The  velocity  of  diffusion  of  an  acid  or  of  a  base  hence  is 
greatly  increased  by  the  addition  of  one  of  its  neutral  salts,  and  ex¬ 
periments  are  recorded  in  verification  of  this.  Similarly,  owing  to  the 

slight  velocity  of  Mn04  and  Cr04  ions,  the  diffusion  of  potassium 
permanganate  or  potassium  chromate  is  decreased  by  the  addition  of 
potassium  chloride.  The  increase  of  the  catalytic  action  of  an  acid 
caused  by  the  addition  of  its  salts  may  be  due  to  the  increased 
mobility  of  the  hydrogen  ion.  L.  M.  J. 

Molecular  Susceptibility  of  the  Salts  of  the  Rare  Earths. 
By  H.  du  Bois  and  Otto  Liebknecht  (Ber.,  1899,  32,3344 — =3348).— 
In  determining  the  molecular  susceptibility  of  a  paramagnetic  salt, 

9—2 


128 


ABSTRACTS  OF  CHEMICAL  PAPERS, 


the  substance  is  added  to  water  until  its  paramagnetism  just  counter¬ 
balances  the  diamagnetism  of  the  solvent ;  when  this  is  the  case,  the 
meniscus  of  a  portion  of  the  solution  contained  in  a  capillary 
tube  placed  between  the  poles  of  an  annular  electromagnet  remains 
stationary,  whereas  it  moves  backwards  or  forwards  if  the  solution  is 
either  para-  or  dia-magnet-ic.  The  molecular  susceptibility  of  the  salt 
is  then  calculated  from  the  equation  im  —  —  m.MwjMs.x  where  m  is  the 
molecular  weight  of  salt,  MwjMs  the  ratio  between  the  weights  of 
water  and  salt  in  the  non-magnetic  solution,  and  x  the  specific  suscepti¬ 
bility  of  water  at  18° ;  the  exact  value  of  this  constant  is  not  known, 
and  the  number  0*75xl0~6is  employed  as  an  approximation;  the 
results,  however,  may  be  expressed  in  the  form  —  imjx,  and  this 
expression  is  independent  of  the  constant.  The  results  obtained  with 
the  salts  of  eight  of  the  rare  earths  are  tabulated  in  the  following 
manner : 


Salt,  RC13. 

Atom.  wt. 
(0  =  16). 

Mol.  wt. 

m. 

Mw. 

Ms 

X 

1. 

Yttrium  chloride . 

.  89-0 

195*35 

1*41 

276 

0*00021 

f  Cerium  ,,  . 

.  140-0 

246*35 

13-197 

3250 

0*00243 

[  „  bromide  . 

*  5  5 

379-88 

8-4398 

;  3210 

0*00240 

3. 

Praseodymium  chloride 

.  140*4 

246-75 

17*72 

4370 

0-00328 

f  Neodymium  ,, 

.  143*6 

249*95 

27-995 

7000 

0*00525 

[  ,,  nitrate . 

• 

329-72 

20*98 

6920 

0*00519 

5. 

Samarium  chloride  . 

.  150 

256*35 

60*52 

15510 

0-01164 

6. 

Gadolinium  ,,  . 

.  156 

262*35 

130*24 

34170 

0-02563 

7. 

Erbium  ,,  . 

.  166 

272-35 

179*59 

48910 

0-03668 

8. 

Ytterbium  „  . 

.  173 

279-35 

33*95 

9480 

0*00711 

These  figures  show  that  the  salts  investigated  are  derived  from  a 
well-defined  group  of  paramagnetic  elements,  corresponding  with  the 
group  chromium,  manganese,  iron,  cobalt,  nickel,  and  copper.  In 
both  cases,  it  is  found  that  when  the  elements  are  arranged  in  the 
order  of  their  atomic  weights,  the  susceptibility  is  least  for  the  salt 
of  lowest  atomic  weight,  also  that  it  rises  to  a  maximum,  and  then 
falls  again.  In  the  chromium-copper  group,  the  maximum  is  reached 
at  the  third  member  (iron)  ;  cobalt  is  more  paramagnetic  than  nickel, 
although  recent  atomic  weight  determinations  place  the  latter  nearer 
to  iron.  In  the  rare  earth  group,  the  maximum  is  reached  only  at 
the  seventh  stage  (erbium),  and  then  drops  suddenly  to  ytterbium  ;  in 
this  group  the  increase  and  decrease  of  paramagnetism  is  strictly  in 
accordance  with  the  ascending  order  of  the  atomic  weights. 

G.  T.  M. 

Change  of  Thermal  Conductivity  during  Melting.  By 
Edmond  van  Aubel  ( Zeit .  physikal.  Chem .,  1899,  30,  563 — 564). — The 
results  of  Lees  ( Phil .  Trans.,  1898,  191,  428)  have  shown  that  fusion 
is  not  necessarily  accompanied  by  a  sudden  change  of  conductivity. 
In  the  case  of  water,  however,  the  conductivity  at  0°  is  0*072  and  in 
the  solid  state  between  -21°  and  0°  about  0*30,  so  that,  most  prob¬ 
ably,  a  sudden  change  occurs  during  the  melting  of  ice. 

L.  M.  J, 
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Influence  of  Pressure  on  the  Critical  Temperature  of  Com' 
plete  Mixture.  By  N.  J.  van  der  Lee  ( Proc .  K '.  Akad .  Wetensch . 
Amsterdam ,  1898,  1,  158 — 165). — For  two  liquids,  only  partly  soluble 
in  each  other,  there  exists  a  temperature  above  which  mixture  in  all 
proportions  is  possible.  The  influence  of  pressure  on  this  phenomenon 
has  been  investigated  for  mixtures  of  water  and  phenol,  the  critical 
temperature  of  complete  mixture  being  in  this  case  about  67°.  The 
mixture  to  be  investigated  was  contained  in  a  thick  glass  tube  of 
small  bore,  and  subjected  to  .pressures  of  1 — 180  temperatures  ;  an 
electromagnetic  stirring  apparatus  secured  thorough  mixing  of  the 
components  in  the  tube.  By  means  of  a  thermostat,  in  which  ethyl 
alcohol  boiled  under  varying  pressures,  the  mixture  could  be  kept  at 
the  desired  temperature. 

The  temperature  of  complete  mixture  was  in  all  cases  found  to  rise 
slightly  with  increase  of  pressure ;  thus,  in  a  case  where  34  per  cent, 
of  phenol  was  present,  the  temperature  of  complete  mixture  was  6 7 ’6° 
under  a  pressure  of  1  atmosphere,  and  68 T°  under  a  pressure  of  130 
atmospheres.  The  temperature  of  complete  mixture  was  highest  for 
the  composition  just  referred  to. 

Theoretical  considerations  point  to  the  curve  p  — f{x),  connecting 
the  composition  and  pressure  of  the  saturated  vapour  of  the  mixture, 
having  a  maximum  or  minimum  when  there  is  34  per  cent,  of  phenol 
present.  The  vapour  pressures  of  numerous  mixtures  of  water  and 
phenol  have  accordingly  been  determined  for  the  temperature  range 
71 — 90°.  The  composition  of  the  mixture  with  maximum  vapour 
pressure  for  any  given  temperature,  cannot  be  exactly  determined 
from  the  numbers  obtained,  but  it  is  close  to  34  per  cent,  of  phenol. 

J.  C.  P. 

Hydrate  of  Sodium  Dioxide  and  Preparation  of  Hydrogen 
Peroxide.  By  Robert  de  Forcrand  ( Compt .  rend.,  1899,  129, 
1246 — 1249). — The  heat  of  dissolution  of  the  hydrate  Na202,8H20  is 
-  14*868  Cal.  ;  its  heat  of  formation  from  sodium  dioxide  and  water  is 
34*081  Cal.,  and  from  the  dioxide  and  ice,  22*641  Cals.  These  values  in¬ 
dicate  that  the  hydrate  is  possessed  of  considerable  stability,  and  on  this 
account  it  may  be  employed  in  the  preparation  of  hydrogen  peroxide ;  it 
furnishes  a  strong  solution  of  this  compound  when  dissolved  in  cold 
hydrochloric  acid.  The  reaction  Na20  diss.  +  H202  diss.  =  Na202  diss.  is 
accompanied  by  an  evolution  of  4*713  Cals.  For  the  solid  substances, 
the  stable  condition  is  Na202,  for  27*755  Cals,  are  evolved  during  the 
combination  of  oxygen  with  solid  Na20 ;  in  solution,  the  stable 
condition  is  Na20  +  0,  for  the  addition  of  oxygen  to  dissolved  Na20  is 
attended  by  an  absorption  of  heat  equal  to  -  16*987  Cals. 

G.  T.  M. 

Compound  Metallic  Radicles :  Mercury  Derivatives.  By 
Marcellin  P.  E.  Berthelot  {Compt.  rend .,  1899,  129,  918 — 920). — 
The  following  heats  of  combustion  and  formation  have  been  deter¬ 
mined  ; 
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Combustion. 

Formation. 

—  36*2  cal. 
-12*8  „ 
-88*5  „ 

T.  H.  P. 

Compounds  of  Lithium  Chloride  with  Ethylamine.  By  J. 
Bonnefoi  ( Compt .  rend.,  1899,  129,  1257 — 1259). — The  compound , 
LiCl,NH2Et,  produced  when  ethylamine  is  passed  over  lithium 
chloride  heated  above  70°,  is  a  white,  porous  substance  the  heat  of  dis¬ 
solution  of  which  in  water  is  7*503  Cal.;  its  heat  of  formation  determined 
experimentally  is  13*834  Cal.,  the  value  calculated  by  Clapeyron’s 
formula  being  13*717  Cal.  The  substance  closely  resembles  the  corre¬ 
sponding  methylamine  and  ammonia  compounds  the  heats  of  formation 
of  which  are  respectively  13*820  and  11*842  Cals.  (Abstr.,  1897,  ii,  371; 
1899,  ii,  96).  The  compound  LiCl,2NH2Et  is  formed  at  temperatures 
between  58°  and  70° ;  the  heat  of  dissolution  is  9*43  Cal.  and  the 
heat  of  formation  is  24*817  Cal.  The  heat  evolved  by  the  fixation  of 
the  second  molecule  of  the  amine  calculated  from  the  dissociation 
pressures  of  the  substance  by  Clapeyron’s  formula  is  11*09  Cal.  The 
compound  LiCl,3NH2Et  is  obtained  below  58°,  and  even  when  the 
liquid  amine  was  employed  no  further  combination  took  place ;  the 
heat  of  dissolution  is  11*77  Cal.  and  the  heat  of  formation  35*387 
Cal.  The  heat  evolved  during  the  fixation  of  the  third  molecule  of 
the  amine  is  10*57  Cal.  determined  calorimetrically,  and  10*503  Cal. 
calculated  by  Clapeyron’s  formula  from  the  dissociation  pressures. 

G.  T.  M. 

Lactic  Acid.  By  Marcellin  P.  E.  Berthelot  and  Marcel 
Delepine  (Compt.  rend.,  1899,  129,  920 — 926). — Thermochemical  data 
for  silver  and  zinc  lactates  and  for  lactide  are  given  in  the  following 


table  : 

Heat  of 

Heat  of  combustion  formation  solution. 

1  mol.  at  1  mol.  at  from 
1  gram.  const,  vol.  const,  press,  elements. 

C3H6OsAg  ......  1609*7  cal.  316*6  Cal.  816*5  Cal.  138*9  Cal.  -2*05  Cal. 

(C3H503)2Zn  ..s  2592*1  ,,  640*15  ,,  640*15  ,,  355*45  ,,  +8*00  ,, 

C3H402  .  4542*8  ,,  327*1  „  327*1  ,,  93*8  ,,  +2*10  „ 


The  heats  of  neutralisation  of  lactic  acid  are:  with  JAg20,  4*1  Cal. ; 
with  £ZnO  (hydrated),  +9*95  Cal.;  and  with  4ZnO  (anhyd.) 
+  9*3  Cal. 

These  numbers  give,  for  the  heat  of  formation  of  lactic  acid  from  its 
elements,  mean  values  of  163*2  Cal.  for  the  pure  liquid  acid  and 
164*3  Cal.  for  the  dissolved  acid.  T.  H.  P. 

Heats  of  Fractional  Neutralisation  of  Carbonylhydroferro- 
cyanic  Acid  compared  with  those  of  Hydroferrocyanic  Acid. 
By  Joseph  A.  Muller  (Compt.  rend.,  1899,  129,  962 — 964). — Each 
addition  of  one-fourth  of  the  equivalent  quantity  of  potash  to  a 


At  const,  vol.  At  const,  press. 

Mercurydimethyl  (liq.)  .  430*8  cal.  431*8  cal. 

Mercurydiethyl  (liq.)  .  733*6  „  735*0  „ 

Mercurydiphenyl  (cryst.)  ...1563*8  „  1565*3  „ 
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dilute  solution  of  a  gram-mol.  of  hydroferrocyanic  acid  gives  a  heat 
development  of  almost  exactly  14  Cals.,  the  total  at  18*6°  being 
56*18  Cals.  Sensibly  the  same  number  of  Cals.  (14)  are  liberated 
when  carbonylhydroferrocyanic  acid  is  neutralised  by  thirds  in  dilute 
solution,  the  mean  total  heat  evolutions  being,  at  19*4°  with  potash, 
41*91  Cals.,  and  at  about  18°  with  baryta,  42*29  Cals. 

Thus,  carbonylhydroferrocyanic  acid  is  a  strong  acid,  and  the  re¬ 
placement  of  HCN  in  the  molecule  of  hydroferrocyanic  acid  by  the 
carbonyl  group  has  no  appreciable  influence  on  the  acidic  properties  of 
the  remaining  hydrogen  atoms.  T.  H.  P. 

Narceine.  By  Emile  Leroy  ( Compt .  rend.,  1899,  129,  1259 — 1261). 
— The  heat  of  hydration  of  narceine  is  6  Cal.  for  the  dihydrated 
form,  and,  in  addition,  3  Cal.  are  evolved  when  this  is  converted  into 
the  trihydrate.  The  heat  of  combustion  is  2790*9  cal.  at  constant 
volume,  and  2792*2  cal.  at  constant  pressure.  The  heat  of  formation 
of  the  anhydrous  base  is  302*2  Cal.,  that  of  the  dihydrate  being 
308  24  Cal.  The  heat  of  neutralisation  of  the  dihydrated  form  in 
excess  of  hydrochloric  acid  is  -  4*62  Cal.,  whilst  that  of  the  anhydrous 
base  is  1*58  Cal.  The  hydrochloride,  C23H2tr08N,HCl,  crystallises,  with 
3H20,  from  a  solution  containing  excess  of  acid  ;  the  heat  of  hydration 
of  the  salt  is  6*76  Cal.  with  water,  and  2*08  Cal.  with  ice,  the  heat  of 
formation  of  the  anhydrous  salt  being  21*52  Cal.  The  heat  of  forma¬ 
tion  of  the  potassium  derivative,  C23H2608NK,  is  16*7  Cal.,  the 
heat  evolved  on  adding  potassium  hydroxide  solution  to  an  aqueous 
solution  of  the  alkaloid  being  11*5  Cal. 

Narceine  is  the  least  basic  of  the  opium  alkaloids,  and,  like  narcotine, 
is  neutral  to  litmus  ;  the  heat  of  formation  of  the  potassium  deri¬ 
vative  indicates  a  distinctly  acidic  function,  the  substance  being 
intermediate  in  stability  between  the  acetates  or  benzoates  and  the 
phenoxides.  G.  T.  M. 

Fractional  Distillation  under  Reduced  Pressure.  By  Giuseppi 
Oddo  (i Gazzetta ,  1899,  29,  ii,  355 — 357). — The  apparatus  described 
consists  of  a  T-piece  fitted  to  the  end  of  the  condenser  by  means  of  a 
piece  of  rubber  tubing  which  is  slightly  greased  so  as  to  allow  of  the 
T-piece  being  rotated.  To  the  two  branches  of  the  latter  are  fitted 
two  receivers,  one  being  an  ordinary  flask,  and  the  other  an  Erlenmeyer 
flask  which  is  also  in  connection  with  the  pump  used  for  exhaustion. 
After  the  first  fraction  has  been  collected  in  one  of  these  receivers,  the 
T-piece  is  turned  round  so  that  the  second  receiver  comes  into  use. 
If  more  than  two  fractions  are  required,  to  each  branch  of  the  T-piece 
another  T-piece  is  fitted  by  means  of  a  piece  of  greased  rubber  tubing  ; 
in  this  way,  four  fractions  are  obtainable.  T.  H.  P. 

Determination  of  Freezing  Points  in  Dilute  Solutions.  By 
Meyer  Wildermann  (Zeit.  physikal.  Chem.,  1899,  30,  508 — 526). — A 
consideration  of  the  errors  which  must  exist  in  thermometric  determina¬ 
tions  of  freezing  points.  The  formation  of  ice  caps  and  nets  is  prob¬ 
ably  due  to  the  presence  of  variable  quantities  of  air  and  organic 
compounds  in  the  water ;  these  impurities  also,  although  not  indicated 
by  the  conductivity,  may  occasion  variations  of  the  freezing  point,  to 
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the  extent  of  a  few  thousandths  of  a  degree.  Changes  of  external  and 
internal  pressure  may  also  cause  errors,  the  variation  of  the  observed 
freezing  point  with  the  author’s  1/1000°  thermometer  being  about 
0*0003°  per  mm.  of  mercury.  For  accurate  work  also,  the  thermometer 
should  be  always  kept  at  a  temperature  approximately  equal  to  zero 
and  not  at  the  ordinary  temperature.  The  effect  of  variations  in  the 
external  temperature  is  also  considered,  but  a  more  subtle  source  of 
error  lies  in  the  existence  in  the  thermometer  of  rough  places  and  dead 
points,  which  the  mercury  is  unable  to  pass  when  tthe  actual  tempera¬ 
ture  is  sufficiently  near.  Errors  are  also  introduced  owing  to  inaccura¬ 
cies  of  calibration,  and  accuracy  is  hence  frequently  expected  beyond 
that  possible ;  for  example,  if  an  accuracy  of  0*0001°  is  required  with 
a  1/100°  thermometer,  then  the  calibration  should  be  performed  with  a 
mercury  thread  of  about  1  mm.  in  length.  Other  errors  not  due  to 
causes  inherent  in  the  method  are  also  considered,  and  the  author 
replies  briefly  to  criticisms  on  his  work ‘(compare  Abstr.,  1896,  i,  352, 
587).  *  L.  M.  J. 

Freezing  Points  of  Mixed  Crystals  of  Two  Compounds.  By 
H,  W.  Bakhuis  Boozeboom  {Zeit.  physikal.  Chem .,  1899, 30,  385 — 412). 
— A  theoretical  consideration  of  the  phenomena  of  solidification  of 
mixed  crystals  under  various  conditions  ;  the  following  types  are  con¬ 
sidered.  A.  The  liquid  solidifies  to  a  continuous  series  of  mixed 
crystals ;  three  different  types  of  curves  are  obtained,  namely,  in  the 
cases  where  (1)  the  freezing  point  for  every  mixture  lies  between 
those  of  the  two  constituents,  (2)  a  maximum,  and  (3)  a  mimimum 
occurs.  Many  examples  of  the  first  case  have  been  examined  ;  of  the 
second,  no  case  has  been  completely  studied,  but  lead-thallium  mixtures 
are  probably  an  example,  while  the  third  type  is  exemplified  by 
mixtures  of  mercuric  bromide  and  iodide.  The  general  law  is  deduced 
that  in  all  cases  the  liquid  phase  is  richer  than  the  solid  phase, 
in  that  constituent  which,  if  added,  causes  a  depression  of  the  freezing 
point.  B.  When  the  mixed  crystals  form  an  interrupted  series,  two 
more  types  of  curves  result ;  (4)  when  the  freezing  point  curve 
contains  a  transition  point  at  which  the  two  crystal  mixtures  occur 
together,  whilst  a  maximum  or  minimum  may  also  be  present — an 
example  of  this  type  has  been  found  in  mixtures  of  sodium  and  silver 
nitrates  ;  (5)  an  eutectic  point  occurs  in  the  freezing  point  curve  ; 
examples  are  mixtures  of  thallium  and  lead  nitrates  (Yan  Eijk,  next 
page),  and  also  of  naphthalene  and  monochloroacetic  acid  (Cady, 
Abstr.,  1899,  ii,  405).  When  two  different  classes  of  crystals 
result,  new  types  of  curves  are  obtained  closely  resembling  4  and  5, 
and  the  author  discusses  the  means  of  determining  the  type  of  curve 
indicated  by  experimental  determinations  of  the  freezing  point.  The 
accounts  of  the  experimental  realisation  of  the  various  types  mentioned 
in  the  paper  are  deferred.  L.  M.  J. 

Transition  Points  in  Mixed  Crystals.  By  H.  W.  Bakhuis 
Boozeboom  ( Zeit .  physikal .  Chem.,  1899,  30,  412 — 429).— The  possible 
types  of  curves  for  the  transition  of  one  set  of  mixed,  crystals  to 
another  are  considered ;  the  following  types  occur  : — (1)  A  continuous 
series  of  mixed  crystals,  a ,  change  to  a  continuous  series,  (3  ;  the 
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forms  of  curve  are  analogous  to  types  1,  2,  3  in  the  preceding  abstract, 
a  complication  being,  however,  introduced  when  only  one  component 
undergoes  a  transition  ;  an  example  is  the  transition  of  mixtures  or 
mercuric  bromide  and  iodide.  (2)  A  continuous  series,  a,  change  to  a 
discontinuous  series,  /? ;  the  transition  curves  are  here  analogous  to 
types  4  and  5  of  the  freezing  point  curve,  an  example  is  probably 
the  mixture  of  azoxyanisole  and  azoxyphenetole  (Abstr.,  1898,  ii, 
286)  ;  in  this  case  also,  transition  of  only  one  component  may  occur. 
(3)  The  mixed  crystals  form  in  the  a  state,  and  in  the  (3  state  a 
continuous  series ;  examples  are  the  systems  potassium  and  sodium 
nitrates,  and  sodium  and  silver  nitrates.  (4)  The  mixed  crystals 
form  discontinuous  series  in  both  states,  an  example  being  potassium 
and  thallium  nitrates  (following  abstract).  (5)  Isodimorphous  mixed 
crystals  change  into  a  continuous  or  (6)  an  interrupted  series  of 
mixed  crystals.  Further  types  may  occur  in  which  the  isodimorphous 
crystals  are  discontinuous,  but  these  are  not  considered.  L.  M.  J. 

Formation  and  Transition  of  Mixed  Crystals  of  Potassium 
and  Thallium  Nitrates.  By  C.  van  Eijk  (Zeit.  physikal.  Chem.y 
1899,  30,  430 — 459). — The  melting  point  and  transition  curves  were 
completely  examined  in  the  case  of  mixed  crystals  of  the  above 
compounds.  The  melting  points  of  the  pure  compounds  are  : 
potassium  nitrate  339°,  thallium  nitrate  206°,  and  an  eutectic  point 
occurs  at  182°,  the  mixture  containing  31  per  cent,  of  potassium 
nitrate  \  the  law  stated  by  Roozeboom  (preceding  abstracts)  regarding 
the  composition  of  the  solid  and  liquid  phases  was  verified.  During 
the  solidification  of  the  mass,  the  composition  of  the  liquid  phase 
changes  continuously  and  the  temperature  falls  ;  if  the  freezing  is 
sufficiently  slow,  it  is  probable  that  the  composition  of  the  solid  would 
also  change,  pari  passu ,  until  the  whole  mass  solidifies  at  a  final 
temperature  corresponding  with  that  at  which  the  solid  of  the  given 
composition  is  in  equilibrium  with  a  liquid  phase.  In  the  experiments, 
however,  the  solid  phase  was  not  found  to  change  sufficiently  rapidly, 
so  that  the  final  temperature  is  always  lower  than  that  deduced,  as 
above,  from  the  curves.  As  products  of  the  freezing,  a  continuous 
series  of  rhombohedra  were  obtained  to  20  per  cent.,  and  a  second 
continuous  series  from  50  to  100  per  cent,  of  potassium  nitrate  ;  for 
intermediate  values,  a  conglomerate  of  the  mixed  crystals  is  obtained. 
The  transition  temperatures  were  obtained  by  both  thermometric  and 
dilatometric  methods,  as  well  as  by  the  microscopical  examination  of 
the  crystals.  It  was  found  that  change  to  rhombic  crystals  occurs  at 
129°  for  potassium  nitrate,  and  at  144°  for  thallium  nitrate.  For  the 
mixed  crystals,  continuous  transition  curves  are  obtained  from  144°  to 
133°  on  the  thallium  side,  and  from  129°  to  108‘5o  on  the  potassium 
side.  The  conglomerate  has,  however,  two  transition  temperatures, 
the  first  at  133°,  at  which  temperature  it  changes  to  a  mixture  of  rhom¬ 
bohedra  and  rhombic  crystals,  and  the  second  at  108*5°,  where  the 
remaining  rhombohedra  change  to  the  rhombic  form.  Although  no 
transition  in  the  conglomerate  occurs  above  133°,  the  composition  of 
the  two  sets  of  mixed  crystals  changes  with  the  temperature,  the  per¬ 
centage  of  potassium  nitrate  being  20  and  50  per  cent,  at  182°,  20  and 
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69  per  cent,  at  133°,  and  35  and  84  per  cent,  at  108*5°.  This  system 
thus  forms  "a  complete  example  of  the  type  4  of  transition  curve 
deduced  by  Roozeboom  (preceding  abstracts).  L.  M.  J. 

Cryoscopic  Researches  on  the  Constitution  of  Acid  Amides. 
By  Karl  Auwers  [with  Max  Dohrn]  (ZeiU  physikaL  Chem .,  1899,  30, 
529 — 544). — It  has  been  shown  that  amides  in  naphthalene  solution 
are  generally  cryoscopically  abnormal  (compare  Abstr.,  1897,  ii,  476). 
The  constitution  may  be  either  R*NH#CO*R'  or  RKICR'OII,  and  in 
the  latter  case  the  abnormality  may  be  occasioned  by  the  hydroxyl 
group  and  the  behaviour  of  the  thioamides  should  be  similar  to  that 
of  the  thiophenols.  The  thiophenols  examined,  however,  were  found 
to  be  cryoscopically  normal,  and  the  thioamides  to  be  abnormal,  so  that 
the  constitution  R*NH*CS*R'  is  most  probable.  As,  however,  the 
abnormality  may  be  due  to  the  increased  acidity  of  the  thio-compounds, 
th9  case  was  further  examined.  The  author  shows  that  in  general  a 
substituent  causes  a  decrease  of  abnormality  only  when  this  sub¬ 
stituent  and  the  group  causing  abnormality  are  attached  to  neigh¬ 
bouring  carbon  atoms.  In  the  case  of  substituted  derivatives  of 
benzanilide,  it  was  found  that  the  compounds  from  ortho-substituted 
aniline  are  normal,  but  the  derivatives  of  the  ortho-substituted  benzoic 
acid  remain  abnormal,  and  hence  the  abnormality  is  caused  by  an  *NH 
group,  that  is,  the  previous  conclusions  are  confirmed.  Basic  amines 
are,  however,  normal,  although  piperidine  is  slightly  abnormal,  and  it 
is  found  that  the  abnormality  of  urethane  is  greatly  decreased  by  the 
entrance  of  a  phenyl  group,  L.  M.  J. 

Accurate  Determination  of  the  Molecular  Weight  of  Gases 
from  their  Density.  By  Johannes  D.  van  der  Waals  ( Proc . 
K .  AJcad .  Wetensch,  Amsterdam ,  1898,  1,  198 — 201). — The  molecular 
weight  of  a  gas  is  proportional  to  the  normal  density  dn ,  which  is 
equal  to  d0j(  1  +  a)(l  -—6),  where  dQ  is  the  density  found  at  0°  under  the 
pressure  p0)  and  a  and  b  are  the  constants  of  van  der  Waals’  equation. 
If  d'0  be  the  density  found  at  another  temperature  Ty  mathematical  dis¬ 
cussion  leads  to  the  equation  dnjd'0  —  1  —  0*001 6457\/77.(277Tjfc/827—  1), 
where  Tk  is  the  critical  temperature  of  the  gas.  For  l7>27^2j:/8,  the 
correction  is  negative,  and  dnjd\  has  a  maximum  for  T—  277^/4. 

The  condition  for  the  observation  under  a  pressure  of  11/76,  without 
the  vapour  being  saturated,  is  that  T  must  not  fall  below  a  certain 
limit.  When  this  limit  is  put  at  T^j  1*6,  the  normal  density  is  1  per 
cent,  smaller  than  the  value  given  by  experiment.  J.  G.  P. 

True  Density  of  Chemical  Compound  and  its  Relation  to 
Composition  and  Constitution.  By  Innocentius  I.  Kanonnikoff 
(Chem,  Centr .,  1899,  ii,  858 — 861  ;  from  J.  Russ .  Chem .  Soc.,  31, 
5.73 — 640). — According  to  the  theories  of  Clausius  and  Mosotti,  the 
ratio  p,2-  l/ju,2  +  2,  where  p,  is  the  refractive  index,  is  the  ratio  of  the 
actual  volume  of  the  molecules  to  the  total  volume  ;  the  true  density 
is  hence  d(p2  +  2/p,2  —  1)  =  Z>,  and  the  value  of  this  constant  is  the 
same  for  liquid  and  gaseous  states.  The  value  being,  however,  de¬ 
pendent  on  that  of  the  refractive  index,  is  obviously  a  function  of 
wave-length  and  temperature,  and  may,  if  required,  be  corrected  for 
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an  infinite  wave-length  and  for  zero  temperature  by  the  Cauchy 
dispersion  formula  and  the  expression  Dl  =  Z>0(1  +  let).  The  author, 
however,  employs  the  values  for  sodium  light  and  a  temperature  of 
from  10°  to  20°.  If  the  true  density  is  multiplied  by  the  molecular 
weight,  the  product,  termed  the  “  molecular  density,”  but  of  which 
the  physical  interpretation  does  not  appear  evident,  is  found  to  be  an 
additive  function.  In  hydrocarbons,  it  is  given  by  the  expression 
39*7w  +  (2«  ± ?7i)H  —  4H 4- a*9H—  6‘6H  -  6'*26H  -  c*4H,  where  n  is  the 
number  of  carbon  atoms,  2 n±m  that  of  the  hydrogen  atoms,  and  a , 
b,  b\  and  c  the  number  of  closed  chains,  ethylenic  unions,  naphthaleno- 
ethylenic  unions,  and  acetylenic  unions  respectively  in  the  molecule, 
the  value  for  H  being  0*967.  It  is  stated  that  for  a  large  number  of 
compounds  the  values  so  calculated  are  in  accord  with  the  determina¬ 
tions.  In  many  cases,  the  “molecular  density ”  may  be  a  useful 
criterion  of  constitution,  as  the  various  modes  of  union  have  very 
diverse  values,  and  various  examples  are  given.  L.  M.  J. 

Equation  of  Condition.  By  Max  Reinganum  ( Chem .  Centr ., 
1889,  ii,  955  ;  from  Diss,  Gottingen). — Van  der  Waals’  equation  can 
be  regarded  only  as  an  approximation,  but  any  improvement  sug¬ 
gested  must  still  necessitate  the  law  of  corresponding  states.  The 
author  suggests  the  equation  {p  +  a/v2}l{(v~  5)4/v3}  =  ET  \  this  con¬ 
tains  no  more  constants  than  van  der  Waals’  expression  ;  the  con¬ 
stants  also  are  functions  of  the  molecular  weight,  and  apparent  and 
actual  molecular  volumes.  The  author  states  that  it  gives  results  in 
good  accord  with  previous  determinations,  notably,  those  of  Young 
on  isopentane,  and  the  validity  of  the  equation  is  proved  by  the  co¬ 
incidence  of  the  isothermals,  and  by  the  comparison  of  the  predicted 
and  found  vapour  pressure,  expansion  of  liquid  and  vapour,  and 
latent  heat  of  vaporisation.  The  equation  predicts  the  constant 
ratio  between  the  critical  and  actual  molecular  volumes  and  the  con¬ 
stant  ratio  of  the  critical  density  to  the  theoretical  density  calculated 
for  a  perfect  gas,  whilst  the  deduced  temperature  coefficients  of 
internal  friction  are  also  in  agreement  with  the  experimental  results. 

L.  M.  J. 

Equilibrium  in  the  System,  Water— Phenol — Aniline.  By 
Frans  A.  H.  Schreinemakers  (Zeit.  physihal .  Chem.,  4899,  30, 
460 — 480). — The  theoretical  aspects  of  such  an  equilibrium  system  are 
fully  considered  ;  in  it,  two  pairs  of  the  components  are  capable  of 
forming  two  liquid  layers  as  in  the  system,  water — alcohol — succino- 
nitrile  (Abstr.,  1898,  ii,  564),  but  the  case  is  now  complicated  by  the 
existence  of  a  compound  of  phenol  and  aniline.  In  such  a  case,  by  the 
addition  of  water  to  the  compound,  two  liquid  phases  may  result  in 
which  (1),  with  or  without  decomposition,  the  relative  concentrations  of 
the  two  components  of  the  compound  are  unchanged,  or  (2)  owing  to 
decomposition,  the  relative  concentrations  vary.  In  the  first  case,  only 
one  temperature  occurs  at  which  the  compound  and  the  two  liquid 
phases  can  exist  together,  but  in  the  second  a  series  of  temperatures 
occur,  that  is,  a  “  transition  interval.”  This  interesting  case  is  ob¬ 
served  in  the  system  considered,  the  compound  of  phenol  and  aniline 
being  in  equilibrium  with  two  liquid  phases  between  the  temperatures 
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16-9°  and  17  *2°.  The  various  theoretical  and  determined  equilibrium 
curves  and  isothermals  are  given  in  the  paper  (Abstr.,  1899,  ii,  739). 

L.  M.  J. 

False  Equilibrium.  By  Max  Bodenstein  (Zeit.  physikal, .  Chem.y 
1899,  30,  567 — £69). — A  reply  to  Duhem’s  criticisms  of  the  author’s 
results  (see  Abstr.,  1899,  ii,  739).  L,  M.  J. 

Condition  of  Substances  Insoluble  in  Water  formed  in 
Gelatin.  By  Cornelis  A.  Lobry  be  Bruyn  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam ,  1898, 1,  39 — 42). — The  exceptional  phenomenon  of  certain 
substances,  such  as  silicic  acid,  remaining  unprecipitated  in  aqueous 
solution,  is  general  in  aqueous  gelatin  solution.  An  insoluble  com* 
pound  formed  by  double  decomposition  in  aqueous  solution  generally 
remains  unprecipitated  when  the  same  substances  are  brought  together 
in  gelatin  solution,  although  there  are  grounds  for  believing  that  the 
double  decomposition  has  actually  taken  place.  Thus,  Cohen  has 
shown  that  when  silver  nitrate  and  potassium  bromide  are  mixed  in 
gelatin  solution,  the  resulting  conductivity  is  that  due  to  the  potassium 
nitrate,  and  not  that  due  to  the  two  electrolytes,  silver  nitrate  and 
potassium  bromide.  Further,  although  the  gelatin  solution  remains 
transparent,  it  takes  the  colour  of  the  product  formed  by  double  de¬ 
composition,  as  in  the  cases  of  Prussian  blue  and  lead  iodide. 

Although  the  visible  precipitation  of  amorphous  substances  is  pre¬ 
vented  by  gelatin,  crystalline,  insoluble  substances  separate  as  in 
aqueous  solution  :  this  is  the  case,  for  example,  with  calcium  oxalate 
and  ammonium  magnesium  phosphate.  J.  C.  P. 

Genesis  of  Dalton’s  Atomic  Theory.  By  Heinrich  Debus 
(Zeit.  physikal.  Chem .,  1899,  30,  556 — 562).— A  further  controversial 
paper  in  reply  to  Kahlbaum  (Abstr.,  1899,  ii,  740).  L.  M.  J. 

Some  Anomalies  in  MendeleefFs  System.  By  Theodor  H. 
Behrens  (Proc.  K \  Akad.  Wetensch.  Amsterdam ,  1898,  1,  148 — 151). — 
Ismorphism  is  not  to  be  rashly  used  as  a  guide  to  the  natural  position 
of  an  element,  for  the  evidence  is  often  conflicting.  Retgers,  who 
denies  isomorphism  between  tellurates  and  sulphates,  assigns  to 
tellurium  a  place  in  the  eighth  group  between  ruthenium  and  osmium, 
disregarding  the  analogy  between  hydrogen  telluride  and  sulphide,  and 
recognising  the  isomorphism  of  K2TeCl6  with  K2OsC10  and  K2IrCl6. 
But,  on  other  grounds,  tellurium  might  be  put  in  the  fourth  group, 
for  the  compounds  Cs2TeCl6  and  Cs2SnCl6  are  isomorphous,  and 
tellurium  dioxide  dissolves  in  potassium  hydrogen  oxalate,  forming 
crystals  like  those  of  potassium  zirconium  oxalate ;  further,  if  tellurium 
should  be  placed  between  ruthenium  and  osmium,  seventeen  new 
elements  would  have  to  be  looked  for  in  that  group. 

With  manganese,  there  is  a  similar  ambiguity.  The  isomorphism 
between  KMn04  and  KC104  agrees  with  the  position  of  manganese 
in  the  seventh  group,  but,  on  the  other  hand,  K2Mn04  and  K2S04 
are  isomorphous,  and  experiments  made  with  manganese  tetrachloride 
point  to  an  analogy  between  manganese  and  tin,  J.  C.  P, 
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Relation  of  Physical  Properties  of  Elements  to  their 
Atomic  Weights.  By  W.  Sander  (Chem.  Centr 1899,  ii,  955  ;  from 
Electr.  Zeit .,  6,  133). — Curves  are  given  in  the  original  paper  from 
which  the  author  deduces  that  the  coefficients  of  linear  expansion, 
migration  velocities  of  ions,  electrical  conductivity,  and  electrolytic 
potential  of  metals  are  periodic  functions  of  their  atomic  weights. 

L.  M.  J. 
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Nitrosyl  Chloride  and  its  Compounds.  By  W.  J.  van  Heteren 
(Zeit.  anorg.  Chem .,  1899,  22,  277 — 278).— Nitrosyl  chloride,  when 
cooled  in  a  mixture  of  solid  carbon  dioxide  and  alcohol,  solidifies  in 
blood-red  crystals  which  melt  at  -  65°.  It  mixes  in  all  proportions 
with  liquid  chlorine,  and  a  mixture  in  the  proportions  required  by 
the  formula  NOCl3  does  not  crystallise  at  —80°.  The  compound, 
SnCl4,2NOCl,  prepared  by  treating  stannic  chloride  with  nitrosyl 
chloride  and  distilling  off  the  excess,  melts  in  a  sealed  tube  at  150°. 
The  compound  2SbCl5,5NOCl  melts  in  a  sealed  tube  at  180°,  and  the 
compound  Fe2Cl6,2NOCl  at  116°.  E.  C.  It. 

The  Lower  Oxides  of  Phosphorus.  By  August  Michaeuis  and 
M.  Pitsch  (Annalen,  1899,  310,  45 — 74.  Compare  Abstr.,  1899,  ii, 
285).— Phosphorus  suboxide,  P40,  first  obtained  by  Le  Yerrier,  is  pre¬ 
cipitated  on  adding  an  acid  to  a  solution  of  phosphorus  in  alcoholic 
potash  diluted  with  water ;  it  is  also  formed  on  withdrawing  the 
elements  of  water  from  hypophosphorous  acid  by  the  action  of  acetic 
anhydride.  It  is  an  orange-red  powder  of  sp.gr.  1*9123  at  26°,  but  the 
colour  depends  largely  upon  the  state  of  division,  being  sometimes  pale 
yellow.  When  thoroughly  dried,  it  is  almost  odourless,  but  a  trace  of 
moisture  imparts  to  it  the  odour  of  phosphine  ;  in  the  former  condition, 
also,  it  may  be  heated  in  air  to  a  comparatively  high  temperature 
without  becoming  ignited,  but  when  moist  it  burns  readily  after  being 
heated  at  90°  during  several  hours.  If  dried  and  heated  in  an 
indifferent  gas,  phosphorus  distils  over,  leaving  phosphoric  oxide. 
Chlorine  converts  the  dried  oxide  into  phosphorus  oxychloride  and 
phosphorus  pentachloride,  the  damp  substance  being  oxidised  to  phos¬ 
phoric  acid,  which  is  also  produced  by  the  action  of  sodium  hypo¬ 
chlorite  and  of  warmed  sulphuric  acid,  the  latter  becoming  reduced  to 
hydrogen  sulphide.  Concentrated  nitric  acid  ignites  the  substance, 
which  is  indifferent  towards  hydrochloric  acid.  Many  metals  are  pre¬ 
cipitated  by  it  from  solutions  of  their  salts  either  in  metallic  form,  or  as 
phosphorus  compounds.  A  solution  of  sodium  or  potassium  hydroxide 
in  aqueous  alcohol  dissolves  phosphorus  suboxide,  forming  a  deep  red 
solution  which  transmits  only  light  between  the  C  and  D  lines  of  the 
spectrum  ;  when  warmed,  or  on  standing  at  the  ordinary  temperature, 
this  solution  evolves  hydrogen  and  phosphine,  sodium  hypophosphite 
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remaining  dissolved.  The  oxide  is  coloured  brown  by  ammonia,  but 
the  latter  is  removed  on  exposure  to  air,  and  the  substance  regains  its 
orange-red  hue. 

The  result  of  the  authors’  investigation  is  to  show  that  phosphorus 
suboxide  is  the  only  lower  oxide  of  phosphorus  existing  at  present, 
those  of  Gautier,  Besson,  and  Franke  being  merely  Le  Yerrier’s  com¬ 
pound  in  an  unpurified  condition.  An  examination  of  these  supposed 
oxides  has  been  made,  and  is  described  in  the  paper,  which  gives  details 
of  the  analytical  methods  employed  [compare  Chapman  and  Lidbury, 
Trans.,  1899,  75,  973].  M.  0.  F. 

A  General  Property  of  Phosphorous  Acid.  By  Ludwig  Yanino 
( Chem .  Centr .,  1899,  ii,  930;  from  Pharm.  Centr-H ]  40,  637 — 668). — 
When  sodium  hydroxide  solution  is  added  to  a  mixture  of  10  grams 
of  a  10  per  cent,  solution  of  copper  sulphate  with  several  grams  of 
phosphorous  acid,  only  a  faint  turbidity  is  produced,  and  this  disappears 
on  further  addition  of  the  alkali.  Under  similar  conditions,  salts  of 
the  alkaline  earths,  cobalt,  nickel,  and  iron  (ferrous  or  ferric)  also 
form  clear,  alkaline  solutions.  This  property,  however,  is  limited  to 
those  metals  which  form  hydroxides,  precipitates  being  formed  in  the 
case  of  salts  of  such  metals  as  silver  or  mercury  (mercurous  or 
mercuric).  These  alkaline  solutions  do  not  usually  form  pre¬ 
cipitates  with  sodium  carbonate,  but  often  give  remarkable  re¬ 
actions  with  hydrogen  sulphide  or  ammonium  sulphide.  The  alkaline 
solution  of  a  manganese  salt  is  not  at  first  attacked  by  hydrogen 
sulphide,  and  a  similar  solution  of  a  ferric  salt  also  resists  the  action 
of  ammonium  sulphide.  The  copper  sulphate  solution  is  not  acted  on 
by  sodium  carbonate  or  ammonium  thiocyanate,  but  is  reduced  by  a 
trace  of  dextrose.  Although  satisfactory  results  have  not  been 
obtained  by  analysis,  it  is  probable  that  in  this  case,  as  in  the  case  of 
arsenious  acid,  salts  such  as  CuHP03  are  formed,  and  that  these  then 
combine  with  sodium  phosphate  to  form  double  salts.  E.  W.  W. 

Fluorohyperborates.  By  Petr  G.  Melikoff  and  S.  Lord- 
kipanidze  ( Ber .,  1899,  32,  3349 — 3354.  Compare  Abstr.,  1898,  ii,  219 
and  292). — Potassium  jluorohy perborate,  K4B4F4On  +  H20,  produced 
by  treating  an  aqueous  solution  of  potassium  fluoroborate,  2KF,B203, 
with  a  slightly  alkaline  solution  of  hydrogen  peroxide,  separates  on 
the  addition  of  alcohol  as  a  viscous  mass  which  becomes  crystalline  on 
stirring  ;  the  substance  is  redissolved  in  water  and  the  process  re¬ 
peated,  the  salt  being  finally  obtained  in  rhombic  prisms.  The  follow¬ 
ing  constitution,  0K-BF*0-0-BF-0*0K,0K<)-BF-0<>*BF*0-0K,H20^ 
is  assigned  to  the  compound.  The  aqueous  solution  has  an  alkaline 
reaction  and  slowly  evolves  oxygen  at  the  ordinary  temperature,  this 
decomposition  being  accelerated  by  warming ;  the  silver  salt  is  pro¬ 
duced  as  a  yellow  precipitate  by  adding  silver  nitrate  to  the  solution  ; 
it  is  unstable,  and  blackens  owing  to  the  separation  of  metallic  silver, 
oxygen  being  simultaneously  evolved.  The  dry  potassium  salt  is 
moderately  stable ;  dilute  sulphuric  acid  liberates  hydrogen  peroxide, 
whilst  the  concentrated  acid  evolves  ozonised  oxygen.  This  salt  may 
also  be  obtained  by  the  action  of  hydrogen  peroxide  on  potassium 
orthofluoroborate,  BF(OK)2.  G.  T.  M. 


INORGANIC  CHEMISTRY. 


139 


Fluorohyperborates.  By  Petr  G.  Melikoff  and  S.  Lord- 
kip  anidze  ( Ber.,  1899,  32,  3510 — 3512.  Compare  preceding  abstract). 
— The  potassium  salt,  K0B0FoCh  4-  H90,  to  which  the  structure 

02(BF-0-0K)2  +  H20 

is  assigned,  is  precipitated  by  alcohol  from  hydrogen  peroxide  solution 
as  a  crystalline  powder.  The  ammonium  salt,  Am2B2F206  +  3HO, 
prepared  by  adding  hydrogen  peroxide,  ammonia,  and  alcohol  to  a 
solution  of  boric  acid  and  ammonium  fluoride,  is  a  white,  crystalline 
powder,  and  is  moderately  stable ;  the  aqueous  solution  decomposes 
gradually  at  ordinary  temperatures,  and  rapidly  on  warming. 

T.  M.  L. 

Explosion  of  Potassium  Chlorate.  By  Marcellin  P.  E.  Ber- 
thelot  ( Compt .,  rend.,  1899, 129,  926 — 929). — Although  the  decomposi¬ 
tion  of  potassium  chlorate  into  the  chloride  and  oxygen  is  an  exothermic 
reaction,  it  is  not  regarded  as  an  explosive,  since  it  does  not  detonate 
when  gradually  heated.  If,  however,  the  melted  chlorate  be  allowed 
to  fall  drop  by  drop  into  a  glass  tube  heated  to  redness,  a  sharp  and 
rather  prolonged  explosion  occurs  as  each  drop  comes  into  contact  with 
the  hot  tube,  a  white  smoke  of  potassium  chloride  being  simultane¬ 
ously  formed.  T.  H.  P. 

Acid  Iodates  Containing  Fluorine,  and  Csesium  Fluoroper- 
iodate.  By  Rudolph  F.  Weinland  and  O.  Koppen  ( Zeit .  anorg .  Ghem ., 
1899,  22,  256 — 265). — Caesium  hydrogen  tetrajluoroiodate , 

CsHI204F4  +  2H20, 

is  obtained  by  dissolving  csesium  hydrogen  iodate,  csesium  dihydrogen 
iodate,  or  csesium  dihydrogen  iodate  with  2  mols.  iodic  acid  in  20 — 60 
per  cent,  hydrofluoric  acid,  and  also  in  smaller  quantities  from  a  solu¬ 
tion  of  csesium  iodate  in  hydrofluoric  acid.  It  crystallises  from  40 — 60 
per  cent,  hydrofluoric  acid  in  thick,  six-sided  plates,  or  aggregates  of 
thin  plates,  effloresces  rapidly  on  exposure  to  the  air,  and  dissolves 
slowly  in  water,  yielding  a  strongly  hydrofluoric  acid  solution. 

Rubidium  hydrogen  tetrajluoroiodate ,  with  2H20,  is  obtained  by  dis¬ 
solving  rubidium  fluoride  (1  mol.)  and  iodic  acid  (2  mols.)  in  hydro¬ 
fluoric  acid  of  at  least  40  per  cent.  It  crystallises  in  plates,  and  is 
very  easily  converted  into  rubidium  difluoroiodate. 

Caesium  jluoroper iodate,  2CsI04,3HF  +  H20,  obtained  by  dissolving 
csesium  periodate  in  warm  60  per  cent,  hydrofluoric  acid,  crystallises 
in  colourless,  lustrous  prisms,  effloresces  slowly  on  exposure  to  the  air, 
and  is  decomposed  by  water.  E.  C.  R. 

Reversible  Reaction  between  Hydrogen  Chloride  and  Silver. 
By  Jouniaux  {Compt.  rend.,  1899,  129,  883 — 886.  Compare  Abstr., 
1879,  589). — The  amount  of  hydrogen  chloride  formed  when  silver 
chloride  and  hydrogen  are  heated  together  increases  with  the  time 
of  heating,  and  reaches  a  limit  which  is  dependent  on  the  temperature 
to  which  the  reacting  substances  are  heated.  At  a  temperature  of 
350°,  equilibrium  is  established  when  the  residual  gas  contains 
75*85  per  cent,  of  hydrogen  chloride,  and  is  attained  after  heating 
for  5  weeks,  whilst  at  600°  the  limit  is  reached  after  heating  for 
1  hour,  and  the  residual  gas  contains  92*80  per  cent,  of  hydrogen 
chloride.  The  action  of  hydrogen  chloride  on  silver  is  also  limited  and 
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varies  with  the  temperature.  At  490°,  530°,  and  600°,  equilibrium  is 
established  when  the  residual  gas  contains  94*10,  92*95,  and  92*80  per 
cent,  of  hydrogen  chloride  respectively.  The  limit  at  which  equilibrium 
is  established  is  practically  independent  of  the  amount  of  surface  of 
silver  chloride  exposed,  and  for  temperatures  above  the  melting  point 
of  silver  chloride  this  limit  is  quite  independent  of  mass. 

H.  R.  Le  S. 

Reciprocal  Displacement  of  Metals.  By  Albert  Colson 
(i Compt .  rend.y  1899,  129,  825—827). — Experiments  with  silver  and 
mercurous  chloride,  and  silver  and  mercuric  sulphide  in  sealed 
vacuous  tubes  between  150°  and  300°,  show  that  the  direct  displace¬ 
ment  of  silver  by  mercury  is,  under  some  conditions,  a  reversible 
reaction,  limited  by  the  pressure  of  the  mercury  vapour,  just  as 
heterogeneous  dissociation  is  limited  by  a  gaseous  pressure. 

Experiments  with  copper  and  cadmium  sulphide  or  oxide  gave 
similar,  but  less  definite,  results  owing  to  the  partial  direct  dissocia¬ 
tion  of  the  two  cadmium  compounds  below  600°.  Thin  films  of 
cadmium  formed  by  condensation  of  the  vapour  in  the  cool  parts  of 
the  tube  were  violet-blue  by  transmitted  light.  C.  H,  B. 

Preparation  of  Monocalcium  Phosphate.  By  L.  L£on  A. 
Prunier  and  Adolphe  Jouve  {J.  Pharm.,  1899,  [vi],  10,  529 — 530). — 
If  a  mixture  of  dicalcium  phosphate,  Ca2H2(P04)2,  and  orthophosphoric 
acid  in  the  proportions  to  form  monocalcium  phosphate,  CaH4(P04)2, 
is  dissolved  in  an  equal  weight  of  water  and  the  solution  rapidly 
evaporated,  a  deposit  of  dicalcium  phosphate,  sometimes  mixed  with  a 
little  of  the  monocalcium  salt,  is  obtained ;  whereas,  if  the  liquid  is 
subjected  to  prolonged  boiling,  only  hydrated  monocalcium  phosphate 
is  formed.  Prom  these  results,  it  is  concluded  that  the  formation  of 
the  more  stable  hydrated  monocalcium  phosphate  from  the  anhydrous 
salt  is  only  slowly  effected,  and  this  is  confirmed  by  the  fact  that 
the  pure  anhydrous  salt  only  is  precipitated  when  alcohol  is  added 
to  the  freshly  prepared  solution.  N.  L. 

Change  of  Volume  during  the  Hardening  of  Hydraulic 
Cements.  By  Henri  Le  Chatelier  {Compt.  rend .,  1899,  129, 
1232 — 1234). — The  author’s  experiments  indicate  that  the  apparent 
expansion  of  mortars  and  cements  during  hydration  is  due  to  the 
relative  displacement  of  the  solid  particles,  and  that  in  reality  this 
action  is  accompanied  by  a  considerable  diminution  in  volume. 

G.  T.  M. 

Action  of  Hydrogen  Fluoride  and  Fluorine  on  Glass.  By 
Henri  Moissan  {Compt.  rend .,  1899,  129,  799—804). — Hydrogen 
fluoride,  produced  by  heating  carefully  dried  potassium  hydrogen 
fluoride,  acts  at  once  on  very  carefully  dried  glass  at  the  ordinary 
temperature.  Gaseous  fluorine  obtained  by  electrolysis,  and  deprived 
as  far  as  possible  of  hydrogen  fluoride  by  passing  it  over  sodium 
fluoride,  acts  on  glass,  but  if  hydrogen  fluoride  is  completely  removed 
by  subjecting  the  fluorine  to  the  temperature  of  boiling  air,  or  by 
passing  the  gas  over  dry  sodium  fluoride  cooled  in  a  mixture  of  solid 
carbon  dioxide  and  acetone,  the  fluorine  no  longer  acts  on  glass, 
even  at  100°,  provided  that  it  is  dry  and  the  surface  is  free  from 
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organic  matter.  If  these  conditions  are  satisfied,  liquid  fiuorine  can 
be  kept  for  a  long  time  in  sealed  glass  bulbs  or  tubes. 

The  author  points  out  that  glass  may  retain  its  polish  even  when 
acted  on  by  hydrogen  fluoride,  and  that  phosphoric  oxide  cannot 
be  used  for  drying  hydrogen  fluoride,  owing  to  the  formation  of 
phosphorus  oxyfluoride  at  the  ordinary  temperature.  0.  H.  B. 

Activity  of  Manganese  in  Promoting  the  Phosphorescence 
of  Strontium  Sulphide.  By  Jose  R.  Mourelo  ( Compt .  rend.,  1899, 
129,  1236—1238.  Compare  Abstr.,  1899,  ii,  97,  98,  366,  420,  and 
484). — The  paper  contains  details  of  the  preparation  of  phos¬ 
phorescent  strontium  sulphide  produced  by  the  action  of  sulphur  on 
strontium  carbonate  or  sulphate  at  a  red  heat  in  the  presence  of  small 
quantities  of  manganous  sulphate,  sodium  chloride  and  sodium  carbonate. 
The  effect  of  the  manganous  sulphate  on  the  strontium  sulphide  is  similar 
to  that  of  manganous  carbonate  or  basic  bismuth  nitrate ;  the  phos¬ 
phorescence  becomes  more  intense,  lasts  longer,  and  is  attained  after 
a  shorter  exposure  to  diffused  daylight.  When  due  to  manganese,  the 
phosphorescence  has  a  yellowish-green  colour,  whilst  that  produced  by 
bismuth  is  bluish-green,  G.  T.  M. 

Effect  of  various  Solvents  on  the  Allotropic  Change  of 
Mercuric  Iodide.  By  J.  H.  Kastle  and  Mary  E.  Clark  (Amer. 
Chem.  J.,  1899,  22,  473 — 484). — The  authors  have  studied  the 
behaviour  of  mercuric  iodide  when  dissolved  in  the  following  liquids 
at  their  boiling  point :  ethyl  bromide,  propyl  chloride,  acetone, 
ethylidene  chloride,  ethyl  iodide,  ethyl  acetate,  alcohol,  isopropyl 
bromide,  benzene,  allyl  alcohol,  toluene,  propionitrile,  ethyl 
butyrate,  isobutyrate  and  propionate,  benzoic  acid,  phenol,  benzo- 
nitrile,  oil  of  winter  green,  propyl  bromide,  i^-cumene,  naphthalene 
and  phenyl  salicylate  ;  with  all  these  solvents,  except  isobutyl  bromide 
and  propyl  chloride,  yellow  solutions  were  obtained,  and  in  all  cases, 
without  exception,  yellow  crystals  separated  on  cooling  ;  the  pink 
colour  of  the  solutions  obtained  with  isobutyl  bromide  and  propyl 
chloride  appears  to  be  due,  not  to  the  red  modification  of  mercuric 
iodide,  but  “  to  the  formation  of  unstable  alkyl  iodides.”  The  fact  that 
only  yellow  solutions  are  obtained  on  dissolving  the  red  iodide  in  the 
various  solvents  and  that  the  yellow  modification  alone  separates 
from  these,  appears  to  indicate  that  the  transition  temperature  (128°) 
of  mercuric  iodide  is  lowered  by  the  solvents  dealt  with,  especially  by 
those  boiling  at  a  low  temperature.  The  question  whether  red 
mercuric  iodide  is  insoluble  in  the  solvents  named,  and  only  dissolves 
by  being  converted  into  the  yellow  modification,  is  discussed  at  some 
length.  It  is  significant  that  the  red  modification  is  not  obtained, 
but  only  crystals  of  the  yellow  variety,  on  adding  a  red  crystal  to  the 
yellow  solutions.  W.  A.  D. 

Transformation  Temperature  of  the  Quadratic  and  Ortho¬ 
rhombic  Forms  of  Mercuric  Iodide.  By  Desire  Gernez  (Compt. 
rend.,  1899,  129,  1234 — 1236). — Yellow  mercuric  iodide  may  be  kept 
for  a  long  time  at  the  ordinary  temperature,  whilst  the  red  variety 
persists  at  temperatures  above  that  at  which  transformation  is  possible ; 
the  former  state  of  the  iodide  is  termed  “  crystalline  supervision/' 
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and  the  latter  “  crystalline  superheating.”  On  account  of  these 
retardations,  it  is  difficult  to  determine  the  transformation  temperature 
with  exactness.  When  alternate  layers  of  the  two  forms,  placed  in 
contact  with  each  other,  are  maintained  at  the  same  temperature,  it  is 
found  that  at  127°  the  zones  of  yellow  iodide  slowly  encroach  on  the 
red  variety,  whilst  at  125°  this  modification  gradually  displaces  the 
other.  The  transformation  temperature  is  therefore  126°  and  is  the 
same  whether  the  crystals  are  heated  under  atmospheric  pi’essure  or 
in  a  vacuum.  G.  T.  M 

Dissociation  by  Water  of  Ammonium  and  Potassium 
Mercuriodides.  By  Maurice  Francois  (Compt.  rend.,  1899,  129, 
959 — 962.  Compare  Abstr.,  1899,  ii,  597). — In  the  presence  of 
relatively  large  quantities  of  water,  these  salts  suffer  complete  de¬ 
composition  into  the  constituent  iodides,  part  of  the  mercuric  iodide 
being  precipitated  and  the  rest  forming  a  saturated  solution  in  the 
alkali  iodide  solution.  By  treatment  of  the  mercuriodides  with  small 
quantities  of  water,  as  also  by  acting  on  excess  of  mercuric  iodide  with 
solutions  of  the  alkali  iodides,  it  is  found  that  the  decomposition  is 
limited  and  reversible,  and  obeys  the  laws  of  dissociation  of  salts  by 
water;  when  equilibrium  is  attained,  the  liquid  contains  a  quantity  of 
free  ammonium  or  potassium  iodide,  which  is  constant  for  a  given 
temperature.  T.  H.  P. 

Preparation  of  Sulphur,  Chlorine,  and  Bromine  Compounds 
of  the  Cerite  Metals.  By  Wilhelm  Muthmann  and  L.  StBtzel 
(Ber.,  1899,  32,  3413 — 3419). — Didier’s  method  of  preparing  cerium 
and  lanthanum  sulphides,  by  passing  hydrogen  sulphide  over  the 
heated  oxides  (Abstr.,  1885,  955),  does  not  give  satisfactory  results 
unless  the  oxide  is  very  finely  powdered ;  the  pure  sulphides  can, 
however,  bo  readily  obtained  if  the  anhydrous  sulphates  are  used. 
The  cerium  sulphide  is  brownish-black  to  black,  lanthanum  sulphide 
is  pure  yellow,  neodymium  sulphide  is  olive-green,  and  praseodymium 
sulphide  is  chocolate-coloured.  They  are  fairly  stable  in  air  at  the 
ordinary  temperature,  but  are  slowly  decomposed  by  boiling  water 
with  evolution  of  hydrogen  sulphide  (lanthanum  sulphide  the  most 
readily), and  dissolve  readily  in  dilute  acids;  the  four  sulphides  ignite 
readily  below  a  red-heat  and  burn  to  a  mixture  of  oxide  and  sulphate, 
and  cerium  sulphide  when  finely  divided  ignites  spontaneously  at  the 
ordinary  temperature.  Mosander’s  greenish  cerium  oxysulphide  and 
golden-yellow,  crystalline  sulphide  could  not  be  prepared.  The  densi¬ 
ties  areLa2S3,  4*9108  ;  Ce?S3,  5*020 ;  Pr2S3,  5*042  ;  Nd2S3,  5*179  at  11°, 
increasing  with  the  atomic  weight. 

The  chlorides  are  prepared  by  first  passing  hydrogen  sulphide  over 
the  dry  sulphates,  then  carbon  dioxide  and  dry  hydrogen  chloride. 
Cerium  and  lanthanum  chlorides  are  pure  white,  crystalline  masses, 
neodymium  chloride  is  rose-coloured,  and  praseodymium  is  green.  They 
readily  absorb  moisture  from  the  air,  dissolve  with  hissing  in  water 
to  a  clear  solution,  dissolve  in  alcohol  and  are  readily  fusible,  but 
only  volatilise  with  great  difficulty,  For  preparing  large  quantities 
of  chloride  containing  a  trace  of  oxide,  the  best  method  is  by  evapora 
tion  and  ignition  of  the  ammonium  double  chloride, 
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By  passing  hydrogen  bromide  over  the  sulphide,  cerium  bromide, 
CeBr3,  was  obtained  as  a  snow-white,  crystalline,  soluble  powder,  which 
readily  absorbed  moisture  from  the  air.  T.  M.  L. 

Specific  Gravity  of  Yttrium,  Zirconium,  and  Erbium.  By 
Stefan  Meyer  ( Monatsh 1899,  20,  793 — 796). — Investigations  of 
magnetic  susceptibility  have  shown  that  the  paramagnetic  element 
yttrium  occupies  a  position  in  the  periodic  system  among  a  number 
of  diamagnetic  elements,  and  this  peculiarity  has  led  the  author  to 
determine  some  other  characteristic  constant.  The  specific  gravity 
of  yttrium  powder  was  measured  in  a  volumenometer,  the  powder 
being  contained  in  a  small  tube  connected  through  a  ground  stopper 
with  the  rest  of  the  apparatus.  The  specific  gravity  was  found  to  be 
3*80  at  15°  ;  with  the  atomic  weight  89,  the  atomic  volume  is  thus 
23’6,  a  value  corresponding  with  the  position  already  assigned  to 
yttrium  in  the  periodic  system.  The  abnormal  magnetic  behaviour 
of  this  element  is  therefore  probably  due  to  an  admixture  of  some 
known  or  unknown  element ;  if  the  presence  of  the  new  element  vic- 
torium  in  yttrium  should  be  confirmed,  the  former  must  be  strongly 
paramagnetic. 

The  specific  gravity  of  zirconium  has  been  found  to  be  4*08,  and 
that  of  erbium  4*77  at  15°.  J.  C.  P. 

Direct  Combination  of  Aluminium  and  Nitrogen  in  the 
Electric  Arc.  By  Leo  Arons  ( Chem .  Centr.,  1899,  ii,  643  ;  from 
Naturw.  Rundsch 14,  453 — 454). — When  an  electric  arc  is  produced 
between  electrodes  of  platinum,  zinc,  copper,  tin,  lead,  iron,  or  cobalt 
in  an  atmosphere  of  nitrogen,  the  surface  of  the  metal  becomes  coated 
with  a  film  which  probably  consists  of  nitride.  In  the  case  of  alu¬ 
minium,  considerable  quantities  of  the  greyish-black  nitride  are 
formed.  This  nitride  is  insoluble  in  water,  and  when  treated  with 
potassium  hydroxide  solution  yields  ammonia.  When  silver  electrodes 
are  used,  the  appearance  of  the  silver  changes,  but  there  is  apparently 
no  formation  of  nitride.  The  analogy  between  the  production  of 
nitrides  and  that  of  acetylene  by  means  of  the  arc,  and  the  importance 
of  utilising  the  nitrogen  of  the  atmosphere  are  pointed  out. 

E.  W.  W. 

Double  Salts  of  Ferric  and  Aluminium  Fluorides  with 
Fluorides  of  Bivalent  Metals.  By  Rudolph  F.  Weinland  and 
O.  Koppen \Zeit.  anorg ,  Chem.,  1899,  22,  266 — 276). — These  salts  are 
prepared  by  mixing  a  solution  of  aluminium  or  ferric  hydroxide  in 
dilute  hydrofluoric  acid  with  a  solution  of  the  carbonate  or  hydroxide 
of  the  bivalent  metal  in  dilute  hydrofluoric  acid,  and  allowing  the 
mixture  to  evaporate  at  the  ordinary  temperature  over  lime.  An 
excess  of  one  of  the  constituents  and  the  amount  of  hydrofluoric  acid 
present  are  immaterial.  The  salts  can  be  recrystallised  from  dilute 
hydrofluoric  acid. 

Ferric  ferrous  fluoride ,  FeF3,FeF2  +  7H20,  forms  yellow,  rhomboidal 
crystals  and  does  not  effloresce  over  sulphuric  acid.  Ferric  nickel 
fluoride ,  FeF3,NiF2  +  7H20,  separates  in  small,  bright  green  crystals, 
ferric  cobalt  fluoride  in  rose-coloured  crystals,  and  ferric  zinc  fluoride 
in  very  small,  faintly  red  crystals. 
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Aluminium  ferrous  fluoride,  AlFg,FeF2  +  7H20,  forms  small,  greenish-* 
white,  rhomboidal  crystals,  does  not  oxidise  on  exposure  to  the  air 
or  effloresce  when  placed  over  sulphuric  acid.  The  corresponding 
nickel  salt  separates  in  green  crystals,  the  cobalt  salt  in  reddish-white 
crystals,  and  the  zinc  salt  in  colourless  crystals. 

Aluminium  fluoride  combines  with  copper  fluoride  to  form  three  double 
salts.  The  salt ,  A1F3,2CuF2  +  11H20,  obtained  from  solutions  con¬ 
taining  1  mol.  aluminium  fluoride  to  2  or  more  mols.  copper  fluoride, 
crystallises  in  spherical  aggregates  of  blue  leaflets  and  does  not 
effloresce  over  sulphuric  acid.  The  salt ,  2A1F3,3CuF2  +  18H20,  crystal¬ 
lises  in  deep  blue  prisms  resembling  feldspar  from  solutions  containing 
2  mols.  aluminium  fluoride  to  3  mols.  copper  fluoride  in  the  presence 
of  only  small  quantities  of  hydrofluoric  acid.  If  much  acid  is  present, 
the  salt ,  A1F3,CuF2,HF  +  8H20,  is  formed;  this  crystallises  in  large, 
blue  rhombohedra  from  solutions  containing  1  mol.  aluminium  fluoride 
to  1  mol.  or  less  of  copper  fluoride  and  an  excess  of  hydrofluoric  acid, 
and  effloresces  rapidly  on  exposure  to  the  air  with  evolution  of  water 
and  hydrofluoric  acid.  E.  C.  B,. 

Action  of  Nitric  Oxide  on  Chromyl  Dichloride.  By  Victor 
Thomas  ( Compt .  rend.,  1899,  129,  828 — 831). — Nitric  oxide  acts 
violently  on  chromyl  dichloride  with  abundant  formation  of  higher 
nitrogen  oxides.  If  the  chromium  compound  is  in  the  form  of  vapour, 
the  solid  product  is  at  first  white,  bub  afterwards  becomes  brown  ;  it 
is  very  slightly  soluble  in  organic  solvents,  but  dissolves  readily  in 
water  with  liberation  of  nitrogen  oxides  and  production  of  a  black 
solution  containing  chromic  oxide,  chromic  acid,  chlorine,  and  nitrogen 
oxides.  This  solid  product  has  the  composition  Cr5Cl507,2N02  ;  when 
heated,  it  yields  chromic  oxide,  nitrogen  oxides,  and  chlorine,  and  when 
treated  with  reducing  agents  the  nitrogen  is  converted  into  ammonia. 
Chromium,  like  tin,  bismuth,  and  iron,  can  evidently  form  compounds 
containing  the  N02  group,  which  are  stable  even  in  a  vacuum  at  the 
ordinary  temperature,  but  are  readily  decomposed  by  water. 

C.  H.  B. 

Molybdenum  Disulphide.  By  Marcel  Guichard  (Compt.  rend., 
1899, 129, 1239 — 1242). — Crystalline  molybdenum  disulphide  is  readily 
prepared  by  heating  a  mixture  of  potassium  carbonate,  sulphur,  and 
molybdenum  dioxide  or  ammonium  molybdate  in  the  Perrot  furnace. 
The  amorphous  sulphide  is  produced  by  heating  a  mixture  of  ammonium 
molybdate  and  sulphur  in  an  earthenware  crucible  surrounded  by 
lampblack,  the  operation  being  repeated  to  remove  the  last  traces  of 
oxygen  from  the  product.  The  sulphide  is  not  attacked  by  solutions 
of  sulphur  in  alkaline  hydrosulphides  or  sulphur  chloride,  and  phos¬ 
phorus  is  without  action  on  it  even  at  high  temperatures.  When 
heated  in  a  current  of  hydrogen,  it  is  directly  reduced  to  the  metal 
without  forming  a  lower  sulphide.  Although  native  molybdenite  loses 
the  whole  of  its  sulphur  at  the  temperature  of  the  electric  arc,  it 
is  possible  in  the  case  of  the  artificial  product  to  isolate  an  intermediate 
sesquisulphide.  G.  T.  M. 

Molybdenum  Silicide.  By  Emile  Vigouroux  (Compt.  rend.,  1899, 
129,  1238 — 1239). — Molybdenum  silicide ,  Mo2Si3,  resembles  tungsten 
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silicide  (Abstr.,  1899,  ii,  194),  and  is  prepared  in  a  similar  manner  by 
heating,  in  a  carbon  crucible  in  the  electric  furnace,  a  mixture  of 
crystallised  silicon  and  the  molybdenum  oxides  obtained  by  calcining 
ammonium  molybdate;  the  crystalline  product  is  disintegrated  by 
electrolysis  in  hydrochloric  acid,  and  the  mixture  of  crystalline  silicides 
is  treated  successively  with  aqua  regia,  caustic  potash,  and  hydrofluoric 
acid ;  the  removal  of  carbon  silicide  is  effected  by  means  of  cadmium 
tungstate  solution,  and  the  residue  consists  of  molybdenum  silicide 
mixed  with  more  or  less  iron  silicide.  When  heated  in  chlorine  at 
300°,  molybdenum  silicide  becomes  ignited,  silicon  tetrachloride  and 
molybdenum  perchloride  being  produced.  GL  T.  M. 

Complex  Inorganic  Acids.  VIII.  Arsenoduodecitungstic 
Acid  and  Arsenoluteotungstic  Acid.  By  Friedrich  Kehrmann 
and  E.  Buttimann  ( Zeit .  anorg.  Chem.>  1899,  285 — 296). — Ammonium 
arsenoduodecitung state ,  3(NH4)20,As205,24W03  +■  12H20,  obtained  by 
adding  arsenic  acid  to  a  concentrated  aqueous  solution  of  sodium 
tungstate,  then  adding  hydrochloric  acid  in  excess  and  ammonium 
chloride,  and  heating  to  boiling,  is  a  snow-white,  crystalline 
powder  resembling  the  analogous  phosphorus  compound.  A  solution 
of  the  acid  is  obtained  by  dissolving  the  salt  in  aqua  regia,  but 
decomposes  on  evaporation.  When  boiled  with  a  5  per  cent,  solution 
of  ammonium  carbonate,  it  is  converted  into  the  22-acid  and  on  adding 
barium  chloride  to  the  solution  the  barium  salt,  7Ba0,As206,22W03, 
separates  in  small,  lustrous  octahedra. 

Ammonium  arsenoluteotungstate,  3(NH4)20,As205,18W03  +  14H20, 
obtained  by  heating  sodium  tungstate  with  a  syrupy  solution  of 
arsenic  acid  and  precipitating  with  solid  ammonium  chloride, 
crystallises  in  monoclinic,  lemon-yellow  prisms  and  is  very  soluble 
in  cold  water.  When  treated  with  ammonium  carbonate,  it  is 
converted  into  the  salt  5(JSTH4)20,As205,17W03  +  8H20,  which  crys¬ 
tallises  in  thick,  white,  semi-transparent  crystals,  and  is  decomposed 
by  boiling  with  water  with  evolution  of  ammonia. 

Potassium  arsenoluteotungstate,  when  treated  with  potassium 
hydrogen  carbonate,  yields  the  salt  5K20,As205,17W03  +  22H20, 
which  crystallises  in  lustrous,  white  leaflets,  and  is  not  decomposed  by 
boiling  with  water.  E.  C.  B. 

Antimonlc  Acid  and  Antimonates,  By  A.  E.  Delacroix 
(Bull.  Soc.  Chim 1899,  [in],  21,  1049 — 1054.  Compare  Abstr.,  1898, 
ii,  340). — The  two  soluble  antimonie  acids,  the  existence  of  which  in 
solution  has  previously  been  demonstrated,  are  more  suitably  termed 
tetra-antimonic  and  triantimonic  acids  instead  of  pyroantimonic  and 
orthoantimonic  acids  respectively. 

Tetra-antimonic  acid  is  obtained,  by  freezing  its  aqueous  solution, 
in  the  form  of  thin,  optically  active  scales  having  the  composition 
Sb205>4H20,  or,  when  dried  over  sulphuric  acid,  Sb205,3H20 ;  a  further 
H20  is  lost  at  100°.  It  forms  both  monobasic  and  dibasic  salts  of 
the  composition  M20,4Sb205  and  M20,2Sb206  respectively.  The 
alkali  salts  are  soluble  in  water,  but  not  in  solutions  of  other  salts, 
and  are  prepared  by  adding  to  a  solution  of  the  acid  the  theoretical 
amount  of  alkali  hydroxide  or  acetate,  apd  freezing  the  liquid,  when 
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the  salts  are  obtained  in  the  crystalline  form  ;  the  dibasic  alkali 
salts  are  precipitated  in  an  amorphous  state  by  adding  alcohol  to 
their  solutions.  The  other  tetra-antimonates  are  obtained  by  double 
decomposition  from  the  metallic  acetates,  and  are  insoluble  in  water, 
The  following  salts  have  been  prepared  ;  some  of  them,  the  dibasic 
sodium  salt,  for  instance,  are  decomposed  by  water,  with  the  produc¬ 
tion  of  monobasic  and  dibasic  triantimonates.  Na20,2Sb205  +  9H20 ; 
Na20,4Sb205 ;  the  mixed  salt,  Na20?4Sb205,bTa20,2Sb2054-  20H2O  ; 
K20,2Sb205  +  9H20  ;  Ba0,2Sb205  +  5H20  ;  Ba0,4Sb205  +  15H20  ; 

Cu0,2Sb205  + 9H20,  a  green  salt  which  dissolves  in  ammonia  to  form 
a  double  salt  crystallising  in  hexagonal  prisms.  Tetra-antimonates 
of  silver,  cadmium,  mercury,  nickel,  and  cobalt  have  also  been 
obtained  ;  the  nickel  and  cobalt  salts  form  respectively  red  and  blue 
double  salts  with  ammonia. 

Triantimonic  acid  is  obtained,  by  freezing  its  solution,  in  crystals  of 
the  composition  Sb205,3H20,  which  lose  1II20  when  dried  over  sul¬ 
phuric  acid.  It  forms  salts  of  the  types  M20,3Sb205,  2M20,3Sb205, 
and  3M20,3Sb205,  besides  other  more  complex  derivatives,  which  are 
prepared  by  methods  similar  to  those  employed  in  the  preparation 
of  tetra-antimonates.  The  alkali  salts  only  are  soluble  in  water,  those 
containing  one  equivalent  of  the  base  being  also  soluble  in  alcohol. 
The  following  triantimonates  have  been  obtained:  2Na20,3Sb205  + 
10H2O;  Na20,3Sb205-4-llH20;  2K20,3Sb205  +  10H2O  ;  Ba0,Sb205  + 
2H20;  Ba0,3Sb205  +  5H20;  9BaO,10Sb2O5  +  18H20 ;  2Cu0,3Sb205  + 
10H2O  j  Cu0,6Sb205  +  16H20. 

The  antimonic  acid  described  by  Senderens  (Abstr.,  1899,  ii,  557) 
is  believed  to  be  a  mixture  of  tri-  and  tetra-antimonic  acids.  N.  If. 

A 

Sesquichlorides  of  Rhodium  and  Iridium.  By  Emile  Leidje 
( Compt .  rend.,  1899,  129,  1249 — 1251). —Anhydrous  rhodium  sesqui- 
chloride  is  most  conveniently  prepared  by  dissolving  in  water  the 
crude  double  salt,  Rh2Cl6,6NaCl,  obtained  by  treating  the  metal  with 
chlorine  in  the  presence  of  sodium  chloride,  saturating  the  solution 
with  hydrogen  chloride,  and  after  removing  the  precipitated  sodium 
chloride,  evaporating  to  dryness  and  heating  the  residue  at  360 — 440° 
in  a  stream  of  chlorine  or  hydrochloric  acid.  The  anhydrous  chloride 
forms  a  brown  powder  insoluble  in  water  and  acids  ;  it  dissolves  in 
solutions  of  the  alkalis,  potassium  cyanide,  alkali  tartrates,  and 
oxalates.  The  double  salts  of  iridium  sesquichloride,  Ir2Cl6,6KCl  + 
6H20  and  Ir2Cl6,6NaCl  +  20H2O,  are  much  more  stable  than  the 
corresponding  rhodium  compounds,  and  are  not  completely  decomposed 
even  at  440°.  The  ammonium  salt,  Ir2Cl6,6NH4Cl  +  3H20,  like  its 
rhodium  analogue,  undergoes  a  complex  secondary  reaction  and  cannot 
be  employed  in  obtaining  the  sesquichloride.  Iridium  sesquichloride 
is  best  produced  from  the  double  salt,  IrCl4,2NH4Cl ;  it  is  a  dark 
green  substance  insoluble  in  acids  and  alkalis.  G.  T.  M. 
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Composition  of  Naphtha  from  Grosny.  By  K.  W.  Charitschkoff 
(Chem.  Centr.,  1899,  ii,  920  ;  from  J.  Russ.  Chem.  Roc.,  1899,  31, 
655 — 658.  Compare  this  vol,  i,  74). — The  naphtha  of  Grosny  contains 
thiophen  in  the  proportion  of  about  1  part  in  10,000,000  of  “  benzine,” 
and  mercaptan  and  thio-estersare  also  present.  The  decrease  in  sp.  gr.  of 
the  “  benzine  ”  fraction  is  also  assumed  to  indicate  the  presence  of  large 
quantities  of  isoheptane  (Joe.  cit.).  The  fractions  boiling  at  29 — 30° 
have  a  composition  corresponding  with  that  of  a  mixture  of  two  isomeric 
pentanes.  By  the  action  of  nitrosulphuric  acid  on  the  fraction  boiling 
at  82 — 89°,  dinitrobenzene  is  formed,  this  compound  being  derived  from 
tetra hydrobenzene.  The  Grosny  naphtha  contains  the  same  compounds 
as  American  naphtha,  but  in  different  proportions.  E.  W.  W. 

Texas  Petroleum.  By  F.  C.  Thiele  ( Amer .  Chem.  J.,  1899,  22, 
489 — 493). — Petroleum  from  Corsicana  and  from  Sour  Lake,  Texas, 
was  submitted  to  fractional  distillation.  The  results  obtained  show 
that  the  Corsicana  oil  is  closely  related  to  Pennsylvania  oils,  especially 
that  of  the  Washington  district,  but  it  contains  a  certain  amount  of 
asphaltum,  and  hence  care  is  necessary  in  distilling  it.  The  greater 
part  of  the  Sour  Lake  oil,  which  is  a  “  surface  oil,”  consists  of  oils 
excellently  suited  for  lubricating  purposes,  the  last  fraction  having  a 
viscosity  of  19°  (Engler  apparatus) ;  it  contains  20  per  cent,  of 
asphaltum.  W.  A.  D. 

Analyses  of  Moravian  Minerals.  By  Frantisek  Kovar  (Jahrb. 
f.  Min.,  1900,  i,  Bef.  25  ;  from  Zeit.  Chem.  Ind.  Prag 1898,  4  pp.). 
— Graphite  from  Klein-Tressny  contains,  according  to  two  determin¬ 
ations  on  different  samples,  39*60  and  42  35  per  cent,  of  carbon;  the 
remainder  is  ash  with  about  1*5  per  cent,  of  water. 

Pyrolusite  from  Stepdnovitz  occurs  as  nodules  in  red  clay,  which 
fills  cavities  in  limestone  ;  analysis  gives  the  formula 

15MnOa,MnO(OH)2. 

Analyses  are  also  given  of  dolomitic  limestone  and  of  a  fireproof 
clay.  L.  J.  S. 

Magnetite  from  near  Rome.  By  Ferruccio  Zambonini  (Jahrb. 
f.  Min.,  1900,  i,  Ref.  9  ;  from  Rivista  min.  crist .  ital.,  1898,  21, 
21 — 35). — A  description  is  given  of  the  fine  crystals  of  magnetite 
occurring  in  lava  at  the  quarries  of  Acquacetosa  and  Tavolato,  near 
Rome.  Sp.  gr.  5*04 — 5*11.  Analyses  gave  I  for  grains  and  II  for 
crystals. 


Fe^03. 

FeO. 

Ti02. 

MgO. 

Total. 

I.  69*5 

28*7 

0*9 

0*7 

99*8 

II.  70*2 

28*9 

0*6 

0*7 

100*4 

L.  J.  S. 

Auriferous  Cobalt  Ores  in  the  Transvaal.  By  H.  Oehmichen 
(Chem.  Centr.,  1899,  ii,  788  ;  from  Zeit.  prakt.  Geol.,  1899,  271 — 274). 
— Auriferous  smaltite  occurs  as  veins  in  diabase  at  Kruis  River  and 
Laatsch  Drift.  L,  J.  S. 
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Fluorine  in  Swedish  Phosphorites.  By  J.  G.  Andersson  and 
N.  Sahlbom  {Bull.  Geol.  Inst.  Univ.  Upsala ,  1899,  (1898),  4,  79 — 87). 
— Analyses  of  phosphorites  from  various  Swedish  localities  are  given  ; 
some  show  the  presence  of  fluorine  in  the  proper  proportion  for  fluor- 
apatite.  The  phosphorites  occur  in  fossiliferous  strata  and  have 
been  derived  from  organic  remains.  Analyses  of  fossil  and  recent 
brachiopod  shells  show  them  to  consist  largely  of  calcium  phosphate 
with  some  fluorine.  L.  J.  S. 

Analyses  of  Moravian  Minerals.  By  Frantisek  Kovar 
{Jahrb.  f.  Min.,  1900,  i,  Bef.  23  ;  from  Chem.  Blatter ,  Brag,  1899, 
4  pp.). — The  minerals  analysed  are  from  Wiir,  near  Bistritz.  The 
primitive  limestone  gave  I  for  the  pure  white,  and  II  for  the  grey- 
white,  variety. 

Insol. 


CaC03. 

MgC03. 

(Fe,Al)203. 

in  HC1. 

H20. 

Total. 

I.  93*21 

2*35 

0*29 

3*84 

0*18 

99*87 

II.  92*08 

3*16 

0*70 

3*98 

0*24 

100*16 

A  compact,  white  to  bluish-grey  substance  resembling  halloysite  in 
appearance  is  shown  by  analysis  III  to  be  kaolinite. 

Melinite  [?]  is  compact,  oclire-yellow  and  opaque ;  the  fracture  is 
earthy  and  the  streak  shining  ;  analysis  gave  the  results  under  IV, 
agreeing  with  the  formula  H4AlFeSi2O0. 

Sphene,  as  small  honey-yellow  crystals  in  the  primitive  limestone, 
gave  V. 

Si02.  Ti02.  A1203.  Fe203.  FeO.  CaO.  MgO.  H20.  Total.  Sp.  gr. 

III.  45-72  —  38*80  0*29  —  0*90  0*18  14*36  100*25  2*03 

IV.  46*30  —  26*42  15*32  —  0*25  —  12*08  100*37  2*17 

V.  32*55  41*58  —  —  0*84  25*41  —  —  100*38  3*48 

L.  J.  S. 

Analyses  of  Moravian  Minerals.  By  Frantisek  Kovar  {Jahrb. 
f.  Min.,  1900,  i,  Bef.  24;  from  Rozpravy  Ceske  Akad.  [ Memoirs 
Bohemian  Acad.'],  1898,  7,  class  II,  No.  IX,  8pp.). — Limonite  as  a 
botryoidal  coating,  from  near  Gross-Tressny,  gave  analysis  I. 

Gymnite  occurs  as  small  veins  in  limestone  at  Gross-Tressny  ;  it  is 
yellow  and  has  a  resinous  lustre ;  analysis  II  gives  the  formula 
+  5H20. 

Turgite  encrusts  bog-iron-ore  at  Bovecin  near  Ols ;  it  is  black  and 
has  a  dark  red  streak  ;  analysis  III  (also  MnO,  0*96  ;  S03  trace)  gives 
the  usual  formula,  2Fe203  4*  H20. 

Vivianite  occurs  as  dark  blue  aggregates  of  minute  needles  in 
cavities  of  the  bog-iron-ore  at  Bovecin.  Analysis  IV  (also  insoluble 
0*97),  gives  the  formula  18Fe0,3Fe203,8P205  -f-  56H20. 


FA. 

Si02. 

AI2O3. 

Fe203. 

FeO. 

CaO. 

MgO. 

h2o. 

Total, 

Sp.  gr. 

I. 

1-32 

2*43 

0*17 

81*73 

— 

0*37 

— 

13*75 

99*77 

3172 

II. 

— 

41-17 

0*18 

0*76 

— 

trace 

36*32 

21*46 

99*89 

1-972 

III. 

0*12 

2*05 

0*29 

92*07 

— — 

0*18 

— 

4*89 

100*56 

4-315 

IV. 

28*51 

— 

trace 

12*04 

3270 

trace 

— 

25*43 

99*65 

2-637 

l,  j.  a, 
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Analyses  of  Moravian  Minerals.  By  Frantisek  Kovar  ( Jahrb . 
/.  Min. ,  1900,  i,  Ref.  24  ;  from  Zeit.  Chem.  Ind.  Prag,  1898,  4  pp.). — 
Whitish-grey  kaolinite  (“  Steinmark  ”)  from  the  graphite  mines  at 
Klein-Tressny  gave  I;  formula  2R"'2Si3O0,R"SiO3  +  2H20. 

Straw-yellow  saponite  filling  cavities  in  the  kaolinite  is  a  plastic 
substance  which  falls  to  powder  when  exposed  to  the  air.  Anal.  II 
gives  the  formula  Al2Si309,9MgSi03-t-9H20. 

Dull-green  celadonite  occurs  as  veins  in  the  kaolinite.  Anal.  Ill, 
formula  R"'2Si80fll4R"Si03  +  5H20. 


Si02. 

•A-l2Og. 

Fe203, 

FeO. 

CaO. 

MgO. 

(K,Ha)20. 

HaO. 

Total. 

Sp.  gr. 

I. 

57-74 

28-50 

1*56 

— 

2*07 

2*35 

3*21 

5-06 

100-49 

2-428 

II. 

51-42 

7-60 

0*59 

— 

0*43 

28*15 

0*24 

12-07 

100-50 

— 

III. 

47-52 

5-14 

9*01 

21*33 

1*77 

1*14 

3*18 

10-49 

99  58 

2-7% 

L.  J.  S. 


Solidification  of  Fused  Silicates  under  High  and  Normal 
Pressure.  By  C.  F.  W.  A.  Oetling  (Zeit.  Kryst.  Min.,  1899,  32, 179  ; 
from  Tsch.  Min.  Mitth .,  1897,  17,  331 — 373). — Since  natural  magmas 
must  in  most  cases  have  solidified  under  high  pressures,  several 
comparative  experiments  were  made  to  observe  the  effect  of  pressure 
on  the  crystallisation  of  silicate  fusions. 

In  the  experiments,  the  following  crystallised  minerals  were  formed  : 
corundum,  graphite,  magnetite,  spinel,  pyroxene,  plagioclase,  and 
melilite.  L.  J.  S. 

Olivine  from  Latium.  By  Ferruccio  Zambonini  ( Zeit .  Kryst. 
Min.,  1899,  32,  152 — 156). — A  crystallographic  description  is  given 
of  olivine  from  the  lavas,  &c.,  of  Latium.  An  analysis  gave  : 

Si02.  FeO.  A1203.  MgO.  NiO.  Total.  Sp.  gr. 

40-39  8-81  0*35  49*73  0*12  99*40  3*41 

L.  J.  S. 

[Mineral  Analyses.]  By  Vasile  C.  Butureanu  (Zeit.  Kryst.  Min., 
1899,  32,  188;  from  Bull.  Soc .  Sci.  Bucaresci ,  1897,  6,  264 — 293). — 
The  following  mineral  analyses  are  given  in  a  petrological  paper  on 
the  eruptive  rocks  of  Suzeava  :  I,  oligoclase  from  syenite  ;  II,  oligo- 
clase-andesine  from  miascite ;  III,  orthoclase  from  ditroite ;  IV, 
biotite  from  syenite ;  V,  biotite  from  miascite;  VI,  hornblende  from 
miascite ;  VII,  sodalite  from  ditroite. 

Loss  on 


SiO* 

A1203. 

Fe203. 

FeO, 

CaO. 

MgO. 

k20. 

Na20. 

01. 

ignition 

I. 

61-68 

23-95 

— 

5*25 

0-16 

1*09 

6*99 

— - 

1*05 

II. 

60-28 

22-40 

— . 

- 

1*17 

0-09 

6*37 

8*44 

— 

1*61 

HI. 

66*23 

18*12 

— 

— 

0*30 

— . 

9*90 

5-02 

— 

0'29 

IV. 

42-25 

19-79 

6-68 

15-34 

2-55 

2-56 

7-88 

2-01 

— 

1*43 

V. 

34*66 

12-55 

15-47 

21'37 

1*39 

1*59 

8*56 

2-24 

— 

2*62 

VI. 

37*19 

13*38 

— 

29-36 

10-98 

3-03 

265 

2*25 

— 

1'08 

VII. 

38*99 

32*85 

— 

— 

0*80 

w-rraf 

0-86 

24*57 

0-14 

1-78 

L.  J.  S. 


Two  New  Hydrosilicates.  By  Ferruccio  Zambonini  (Zeit.  Kryst . 
Min.,  1899,  32,  157 — 163). — Mullerite .  This  occurs  as  a  yellowish- 
green  coating  on  iron  and  manganese  oxides  from  Nontron,  Pept. 
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Dordogne,  France.  It  is  soft,  compact  and  opaque,  and  resembles 
nontronite  (Fe203,3Si02  +  5H20)  in  appearance,  but  differs  from  this 
in  the  blowpipe  reactions  and  in  containing  less  water.  The  mean  (I) 
of  three  analyses  gives  the  formula  Fe203,3Si02  +  2H20.  Some  previous 
analyses  of  nontronite  and  other  varieties  of  chloropal  show  con¬ 
siderable  variations  in  composition.  [The  name  miillerite  is  already 
in  use.] 

Melite.  This  is  from  Saalfeld,  Thuringia,  and  forms  an  aggregate  of 
imperfect  prismatic  crystals  and  stalactitic  masses.  It  is  bluish-brown, 
opaque  and  brittle;  H~3.  Analysis  gave  the  results  under  II. 
Encrusting  this  mineral  are  small,  snow-white  spheres,  which  are 
shown  by  analysis  III  to  be  schrotterite.  [The  name  melite  is  likely 
to  be  confused  with  mellite.] 


Si02. 

Fe203. 

ai2o3. 

CaO. 

MgO. 

MnO. 

h20. 

Total. 

Sp.gr. 

I. 

48-82 

35*88 

4*30 

— 

0-35 

0*63 

9*66 

99-64 

1-97 

II. 

14-97 

14*90 

35*24 

0*78 

— 

— 

33*75 

99-64 

— 

III. 

12-56 

0*81 

43*77 

0*95 

— — 

— 

41*56 

99-65 

2*18 

L.  J.  S. 


Analyses  of  Sandstone  Concretions.  By  Charles  C.  Moore 
( Proc .  Liverpool  Geol.  Soc.,  1898,  8,  241 — 265). — Analyses  are  given 
of  concretions  in  Bunter  sandstone  from  West  Cheshire.  L.  J.  S. 

Phyllades  and  Slates.  By  T.  Mellard  Beale  and  Philip 
Holland  (. Proc .  Liverpool  Geol.  Soc.,  1898,8,274 — 293). — The  phyllades 
of  the  Ardennes  are  compared  with  the  slates  of  North  Wales  ;  several 
analyses  of  these,  and  of  slates  from  other  localities,  are  given. 

L.  J.  S. 

Vanadium  in  Bocks.  By  J.  H.  L.  Vogt  ( Chem .  Centr .,  1899,  ii, 
783;  from  Zeit.  prctld.  Geol.,  1899,  274 — 277). — From  Hillebrand’s 
analyses  (Abstr.,  1899,  ii,  112),  the  average  amount  of  vanadium  in 
the  earth’s  crust  is  calculated  to  be  between  0*0025  and  0*005  per 
cent.  L.  J.  S. 

Rocks  from  Sumatra.  By  Ludwig  Milch  (Chem.  Centr.,  1899, 
ii,  789  ;  from  Zeit.  Deutsch.  geol.  Ges .,  1899,  51,  62 — 74). — In  a  paper 
describing  the  recent  volcanic  rocks  of  the  Battak  table-land  in  Cen¬ 
tral  Sumatra,  the  following  analyses  by  W.  Herz  are  given  :  I,  liparite  ; 

II.  dacite  ;  III,  quartz-trachyte-andesite ;  IV,  trachyte-andesite. 

Si02.  A1203.  Fe203.  FeO.  CaO.  MgO.  K20.  N^O.  H20.  Total. 

I.  71*25  14*21  0*85  0*43  2*72  0*89  6*74  3*11  0*48  100*68 

II.  66*71  15*82  0*71  0*32  3*92  2*05  2*42  7d2  1*01  100*08 

III.  69*44  15*21  1*74  0*56  1*99  0*93  4*53  5*11  0*77  100*28 

IV.  60*41  17*44  1*98  1*78  2*79  1*85  5*64  7*51  0*51  99*91 

L.  J.  S. 

Meteoric  Iron  from  Iredell,  Texas.  By  Warren  M.  Foote 
(Amer.  J.  Sci.,  1899,  [iv],  8,  415 — 416). — This  iron,  originally 
weighing  about  three  pounds,  was  found  in  1898  near  Iredell, 
Bosque  Co.,  Texas.  It  differs  from  other  Texas  irons  in  the  fine 
pitting  and  the  absence  of  Widmanstatten  figures  on  an  etched  sur- 
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face.  Analysis  by  J.  E.  Whitfield  of  material  partially  freed  from 
schreibersite  gave  : 

Fe.  Ni.  Co,  P.  S,  Total 

93*75  5*51  0-52  0*20  0*06  100*04 

L.  J.  S. 

Analyses  of  Glacial  Deposits  and  Waters.  By  Philip 
Holland  and  Edmund  Dickson  ( Proc .  Liverpool  Geol.  Soc.,  1898,  8, 
130 — 150). — Analyses  are  given  of  mud  and  other  glacial  deposits 
and  of  glacial  waters  from  the  neighbourhood  of  the  Yaranger  Fjord 
in  Arctic  Norway.  L.  J.  S. 
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Physiological  Chemistry. 


Influence  of  some  Alcohols  of  Simple  or  Complex  Function 
on  the  Digestion  of  Proteids  1  y  Pepsin  or  Trypsin.  By  E. 
Laborde  (J.  Pharm .,  1899,  [vi],  10,  484 — 488). — The  influence  on 
peptic  and  pancreatic  digestion  of  the  presence  of  0*5  and  2  per  cent, 
of  alcohol  and  other  substances  was  determined  by  digesting  coagu¬ 
lated  albumin  with  pepsin  or  trypsin  for  3 — 4  hours  at  40°, 
estimating  the  albumoses  and  peptones  produced,  and  comparing  the 
results  with  those  obtained  in  blank  experiments  carried  out  under 
similar  conditions.  Peptic  digestion  appears  to  be  favoured  by  small 
quantities  of  isobutyl  alcohol,  glycerol,  and  malic  acid,  and  also, 
although  very  slightly,  by  methyl  alcohol,  whilst  ethyl  and  propyl 
alcohols,  lactic  and  tartaric  acids,  mannitol  and  dextrose  distinctly 
retard  digestion.  Pancreatic  digestion  is  aided  by  methyl  and 
isobutyl  alcohols,  glycerol  and  dextrose,  whilst  a  retarding  action  is 
exhibited  by  ethyl  and  propyl  alcohols,  lactic,  malic,  and  tartaric 
acids,  and  mannitol.  N.  L. 

Proteid  Metabolism.  By  A.  Albu  (Chem.>  Gentr .,  1899,  ii,  395  ; 
from  Forts.  Med .,  17,  505 — 508). — Caseon,  the  name  given  to  a 
preparation  of  milk-proteid,  is  recommended  in  cases  of  malnutrition. 
Its  absorption  and  utilisation  compare  favourably  with  those  of  other 
proteids.  By  giving  a  high  percentage  of  proteid  in  the  diet,  a  person 
can  hold  back  proteid  in  the  body,  so  that  at  the  end  of  the  research 
he  is  not  in  nitrogenous  equilibrium,  although  the  increase  of  body 
weight  is  not  correspondingly  high.  W.  D.  H. 

Nitrogenous  Metabolism  in  the  Cat.  By  Lafayette  B.  Mendel 
and  Ernest  W.  Brown  ( Amer .  J.  Physiol .,  1900,  3,  261 — 270). — 
Kynurenic  acid  is  not  excreted  by  the  cat  even  during  the  increased 
proteid  metabolism  produced  by  the  administration  of  phloridzin. 
The  ingestion  of  thymus  and  pancreas  causes  a  marked  increase  of 
the  uric  acid  output  as  in  man  and  dog.  Excretion  of  allantoin  is 
also  observed  after  thymus  and  pancreas  feeding  or  after  uric  acid 
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ingestion ;  it  was  not  observed  after  administration  of  hydrazine 
sulphate.  The  ordinary  daily  uric  acid  output  per  kilo,  of  body 
weight  in  the  cat  is  scarcely  smaller  than  in  man  and  dog.  Creatin¬ 
ine  is  ordinarily  present  in  cat’s  urine  in  noticeable  quantity. 

W.  D.  H. 

Comparative  Determinations  of  the  Specific  Gravity,  Dry 
Kesidue,  and  Amount  of  Iron  in  Blood.  By  S.  Jellinek  and 
Fit.  Schiffer  ( Chevn .  Centr .,  1899,  ii,  721  ;  from  Wien  Jclin,  Woch ., 
12,  802 — 805). — Ordinary  healthy  blood  has  a  sp.  gr.  1*060 — 1*065, 
leaves  22*26 — 23*94  per  cent,  of  dry  residue,  and  contains 
0*0431 — 0*0527  per  cent,  of  iron.  The  iron  was  estimated  by  the 
ferrometer.  The  blood  of  patients  suffering  from  various  diseases 
was  also  examined.  The  various  constants  of  the  blood  of  healthy 
beings  were  found  to  maintain  a  certain  relationship,  and  in  other 
cases  the  sp.  gr.  and  percentage  of  dry  residue  seemed  also  to  be 
connected.  E.  W.  W. 

Cerebrospinal  Fluid.  By  Theodor  Panzer  ( Chem .  Centr., 
1889,  ii,  722  ;  from  Wien  Jclin.  Woch.,  12,  805 — 807.  Compare 
Nawratzki,  Abstr.,  1898,  ii,  36). — The  cerebro-spinal  fluids  of  two 
children  had  sp.  gr.  1*0086  and  1*00917  respectively,  and  were  faintly 
alkaline ;  the  latter  contained  a  hexose.  Both  fluids  contained 
cholesterol,  neutral  fat  and  soaps,  but  albumoses,  peptones,  enzymes, 
and  urea  were  not  present  in  either.  The  fluid  of  the  lower  sp.  gr. 
was  found  to  contain  15*97  grams  of  solid  substances,  7*34  of  organic 
compounds,  8*63  of  mineral  substances,  1*404  of  nitrogen,  5*99  of 
proteid  substances  (total),  4*85  of  albumin,  and  1*14  of  globulin 
per  litre.  Analyses  of  both  fluids  are  given.  E.  W.  W. 

Hydrocele  Fluid.  By  Vertun  (Chem.  Centr.,  1899,  ii,  624 ; 
from  Centr.  Med.  Wiss.,  37,  529 — 530). — A  specimen  of  hydrocele 
fluid  was  slightly  opalescent,  faintly  alkaline,  and  contained  traces 
of  sodium  chloride  and  phosphates,  and  0*04  per  cent,  of  proteid,  which 
was  mainly  albumin,  with  a  trace  of  globulin.  Proteoses  and  spermin 
were  absent.  By  the  addition  of  Florence’s  potassium  iodide  solution, 
no  crystals  were  formed  ;  choline,  which  gives  Florence’s  reaction  as 
well  as  spermin,  was  therefore  absent.  W.  D.  H. 

Iodine  in  the  Thymus  and  Thyroid.  By  Lafayette  B.  Mendel 

mer.  J.  Physiol ,  1900,  3,  285-— 290). — The  accessory  thyroids  in  man 
may  contain  relatively  and  absolutely  more  iodine  than  the  thyroid 
proper  of  the  same  individual.  The  observations  that  the  thyroids  of 
newly-born  children  contain  no  iodine  are  confirmed.  There  is  no 
satisfactory  evidence  to  show  that  the  carefully  isolated  thymus  of 
man  or  animals  contains  iodine ;  traces  found  by  others  may  have 
been  due  to  adherent  thyroidal  tissue.  The  favourable  effect  of  thyroid 
feeding  in  disease,  like  the  similar  effect  of  thymus,  appears  to  be  due 
not  so  much  to  the  iodine  as  to  organic  substances  with  which  it  is 
united,  W.  D.  Ht 

Normal  Existence  of  Arsenic  in  Animals  and  its  Localisa¬ 
tion  in  Certain  Organs.  By  Armand  Gautier  (Compt.  rend.,  1899, 
129,  929- — 936).— A  number  of  organs  of  different  animals  have  been 
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examined  for  the  presence  of  arsenic,  small  quantities  of  which  were 
found  in  all  the  normal  thyroid  glands  analysed ;  smaller  proportions 
of  this  element  also  exist  in  the  thymus  and  brain,  and  traces  only  in 
the  skin.  127  grams  of  human  thyroid  gland  gave  0*95  mg.  of 
arsenic. 

On  separating  the  nucleins  from  the  peptones  of  the  thyroid  gland 
of  a  sheep,  all  the  arsenic  was  found  in  the  nucleins ;  this  points  to 
the  existence  of  arsenical  nucleins  along  with  those  containing  phos¬ 
phorus. 

In  the  following  organs,  arsenic  could  not  be  detected  by  the  method 
of  analysis  employed  (see  this  vol.,  ii,  168) :  sheep’s,  dog’s,  calf’s  and 
pig’s  liver,  dogs  and  ox’s  spleen,  pig’s  kidney,  dog’s  flesh,  pig’s  blood, 
and  the  human  testicle.  T.  Ii.  P. 

Fat  in  Glands  during  Inanition.  By  It.  Nikol aides  ( Chem . 
Centr.  1899,  ii,  485;  from  Arch.  Anat.  Physiol .,  1899,  518 — 523).— 
Considerable  importance  is  attached  to  the  presence  of  fat  in  gland 
cells.  In  glands  like  the  dog’s  submaxillary  gland,  they  are  present 
only  in  the  albuminous  acini.  They  arise  from  protoplasm  by  meta¬ 
bolic  action,  and  disappear  during  inanition.  W.  D.  H. 

The  Source  of  Milk  Fat.  By  Wilhelm  Caspari  [Chem.  Centr.,  1899, 
ii,  483  ;  from  Arch .  Anat.  Phys .,  1899,  Suppl.,  267 — 280). — -Even  if  it 
is  shown  that  abundant  proteid  food  increases  the  fat  in  milk,  it  does 
not  follow  that  the  fat  originates  from  the  proteid  of  the  food.  An 
important  part  of  it  is  believed  to  originate  from  the  fat  of  the  food. 
Certainly  iodised  fats  in  the  food  pass  into  the  milk,  even  though  the 
food  is  poor  in  fat  and  rich  in  carbohydrates.  W.  D.  H. 

Formation  of  Acetone  in  the  Body.  By  Wald vogel  (Chem. 
Centr.,  1899,  ii,  396;  from  Centr.  inn.  Med. ,20,  729 — 731). — The  ques¬ 
tion  is  undecided  whether  acetone  comes  from  the  proteid  of  the  food  or 
of  the  body.  Administration  of  thyroid  increases  the  amount  of  acetone, 
but  not  of  uric  acid,  in  the  urine.  Carbohydrates  lessen  the  forma¬ 
tion  of  acetone,  if  given  by  the  mouth,  but  not  if  given  subcutaneously. 
Fat  given  by  the  mouth  increases  the  acetone.  Babbits  and  dogs 
excrete  quite  different  decomposition  products  of  fat.  Acetone, 
acetoacetic  acid,  and  /2-hydroxybutyric  acid  are  considered  to  be  the 
result  of  the  oxidising  power  of  the  organism.  W.  D.  H. 

The  Decomposition  and  Formation  of  Uric  Acid  in  the 
Body.  By  Hugo  Wiener  (Chem.  Centr.,  1899,  ii,  262 ;  from  Arch . 
exp.  Path.  Pharm .,  42,  374 — 398). —  Uric  acid  in  the  body  of  the 
rabbit  leads  to  an  increase  of  glycocine ;  this  might  occur  by  oxida¬ 
tion  and  hydrolysis  with  formation  of  allantoin  and  hydantoin  as 
intermediate  substances ;  but  the  experiments  on  animals  do  not 
confirm  this.  Neither  can  uroxamic  acid  or  alloxan,  which  are  highly 
toxic  to  rabbits,  be  regarded  as  intermediate  substances.  Extracts  of 
the  liver  of  dog  or  pig,  but  not  of  the  ox,  destroy  uric  acid  ;  extracts 
of  the  kidney  of  ox  and  horse,  but  not  of  the  dog,  do  so  also.  As  uric 
acid  can  be  destroyed  in  the  body,  the  amount  excreted  in  the  urine 
in  disease  can  be  no  measure  of  the  amount  produced.  Glycocine  is 
formed  when  uric  acid  is  destroyed  by  extracts  of  ox  kidney,  but  not 


154 


ABSTRACTS  OF  CHEMICAL  PAPERS* 


in  so  large  amount  as  to  account  for  all  the  uric  acid  ;  the  muscles  of 
the  ox  give  the  same  result.  The  ‘  surviving  '  ox  liver  is  able,  not  only 
to  destroy,  but  also  to  form  uric  acid  from  xanthine  derivatives* 

W.  D.  H. 

Fate  of  Proteids  after  their  Introduction  into  the  Cir¬ 
culation.  By  Immanuel  Munk  and  Max  Lewandowsky  (Chem. 
Centr.9  1899,  ii,  484  ;  from  Arch .  Anat .  Phys.}  1899,  Suppl.,  73 — 88). — • 
In  contradiction  of  Neumeister's  results,  it  was  found  that  if 
caseinogen,  dissolved  in  soda,  is  introduced  into  the  blood  of  rabbits 
(2*4  grams  per  kilo,  of  body  weight),  all  but  a  small  fraction  is 
kept  within  the  body  and  utilised.  Egg-albumin  is  similarly  used, 
in  rabbits  to  the  extent  of  54  and  in  dogs  of  82  per  cent.  Acid 
albumin,  alkali-albumin,  and  nucleo-proteid  are  utilisable  in  a 
corresponding  way.  Proteids  which  have  been  profoundly  altered, 
for  instance,  casein,  are  not  utilised.  W.  D.  H. 

Fate  of  8-Hydroxyquinoline ;  Excretion  of  Ethereal 
Hydrogen  Sulphates ;  Composition  of  Quinosol.  By  E.  Rost 
(Chem.  Centr.  1899,  ii,  396  ;  from  Arh.  Kais .  Ges.  A.,  15,  288 — 301). 
— Experiments  on  dogs  show  that  8-hydroxyquinoline  leaves  the 
body  as  the  sulphate,  and  probably  also  as  quinoline.  When  the 
amount  of  hydrochloric  acid  in  the  stomach  is  lessened,  intestinal 
putrefaction  increases,  and  so  the  amount  of  ethereal  hydrogen 
sulphates  in  the  urine  rises.  In  complete  inanition,  the  amount  falls, 
but  never  to  zero.  Quinosol  appears  to  be  a  mixture  of  8-hydroxy¬ 
quinoline  sulphate  and  potassium  sulphate.  W.  I).  H. 

Chemical  Reaction  of  the  Intestinal  Contents.  By  Ben¬ 
jamin  Moore  and  T.  J .  Bergin  ( Amer .  J.  Physiol. ,  1900,  3, 
316 — 325). — The  acid  reaction  of  the  intestinal  contents  to  phenol- 
phthalein  is  probably  due  to  an  excess  of  dissolved  carbon  dioxide. 
The  alkaline  reaction  to  methyl-orange,  lacmoid,  and  litmus  shows 
the  absence  of  hydrochloric  acid,  and  of  all  stronger  organic  acids, 
such  as  acetic,  lactic,  or  butyric,  which  would  be  formed  by  the 
bacterial  decomposition  of  carbohydrates  or  fats.  These  results  were 
obtained  by  experiments  on  dog,  sheep,  and  calf. 

Absorption  of  food-stuffs,  at  least,  in  the  dog,  can  be  practically 
completed  in  the  small  intestine.  A  proteolytic  enzyme  active  in 
alkaline  solution,  and  a  diastatic  enzyme,  also  active  in  an  alkaline 
solution,  are  present  in  the  dog's  intestine  at  this  level* 

W.  D.  H. 

Cryoscopy  of  Urine  in  Diagnosis  and  Prognosis.  By  H. 
Claude  and  V.  Balthazard  ( Compt .  rend.,  1899,  129,  847—850). — 
If  the  difference  between  the  freezing  point  of  urine  and  that  of 
water  is  corrected  for  the  reduction  due  to  soluble  chlorides,  and 
also,  if  necessary,  for  that  due  to  sugar  and  albumin,  the  value  8 
thus  obtained  is  a  measure  of  the  number  of  molecules,  per  unit 
volume  of  urine,  of  other  compounds  elaborated  by  the  organism,  and 
if  this  value  is  multiplied  by  the  volume,  V,  of  urine  excreted  in  24 
hours  and  divided  by  the  weight,  P,  in  kilograms  of  the  fixed  proteids 
of  the  individual,  the  expression  8VjP  has  a  value  which  varies 
greatly  in  different  cases,  and  may  serve  as  a  valuable  indication  of 
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the  beginning  or  progress  of  disease,  especially  in  the  case  of  maladies 
which  affect  the  kidneys.  G.  H.  B. 

Origin  of  the  Proteids  in  Albuminuria.  By  Max  Cloetta 
( Chern .  Centr ,,  1899,  i,  267 ;  from  Arch.  exp.  Path.  Pkarm .,  42, 
453 — 466). — The  proportion  of  serum-albumin  to  serum -globulin  in 
the  urine  in  cases  of  albuminuria  is  very  different  from  that  in  the 
blood.  This  is  accounted  for  by  the  different  permeability  of  mem¬ 
branes  to  the  two  proteids.  Nucleo-proteid,  which  is  stated  to  be 
absent  from  blood-serum,  is  considered  to  arise  from  the  kidney 
tissue.  W.  D.  Hi 

Sugar  Formation  in  Sever©  Cases  of  Diabetes.  By  Emil 
Rosenqvist  (Chem.  Centr.,  1899,  ii,  450  —  451 ;  from  Berlin  Min.Woch ., 
36,  612 — 617). — Partly  on  experimental,  and  partly  on  theoretical, 
grounds,  the  views  of  Seegen  and  Bumpf  (ibid.,  36,  155),  that  in 
severe  cases  of  diabetes  mellitus  fat  may  be  a  source  of  the  sugar,  is 
regarded  as  a  possibility.  W*  D.  H. 

Hydroxybutyric  Acid  and  its  Relationship  to  Diabetic 
Coma.  By  Adolf  Magnus-Levy  (Chem.  Centr.,  1899,  ii,  63 — 64 ; 
from  Arch.  exp.  Path.  Pharm.,  42,  149 — 237). — The  amount  of  hydr¬ 
oxybutyric  acid  in  the  urine  of  severe  cases  of  diabetes  without  coma 
is  from  0*5  to  1  per  cent.  In  coma,  160  grams  may  be  excreted  daily, 
especially  if  sodium  hydrogen  carbonate  is  administered.  Diabetic 
coma  is  regarded  as  acid  poisoning,  but  probably  the  production  of 
the  acid  is  the  result  of  toxin  poisoning.  In  coma,  as  a  rule,  there  is 
no  rise  of  proteid  katabolism,  although,  doubtless  the  acid  originates 
from  proteid.  In  urines  which  contain  acetone,  but  are  not  diabetic, 
as  much  as  7  grams  of  hydroxybutyric  acid  may  be  excreted  daily. 

W.  D.  H. 

Excretion  and  Detection  of  Glycuronic  Acid  in  the  Urine. 
By  Paul  Mayer  (Chem.  Centr.,  1899,  ii,  450;  from  Berlin  Min.  Woch., 36, 
591 — 593,  617 — 619). — The  urine  of  a  morphine-maniac  contained 
glycuronic  acid  in  combination,  but  the  compound  was  not  isolated. 
The  greater  number  of  tests  for  glycuronic  acid  are  also  given  by 
pentoses,  but  if  the  orcinoltest  for  pentoses  is  negative,  and  the  urine 
contains  glycuronic  acid,  a  reducing  substance  will  be  obtained  after 
treatment  with  sulphuric  acid  Combinations  of  glycuronic  acid  do 
not  yield  a  phenylhydrazine  compound,  but  after  treatment  with 
sulphuric  acid  they  do ;  the  compounds  are  probably  numerous,  varying 
in  melting  point  from  135°  to  205°. 

Glycuronic  acid  also  occurs  in  urine  after  the  use  of  chloral  hydrate, 
and  in  small  quantities  in  normal  urine.  W.  D.  H. 

Excretion  of  Alloxuric  Substances  in  Nephritis.  By  Charles 
F.  Martin  (Chem.  Centr.,  1899,  ii,  266  ;  from  Centr.  inn.  Med.,  20, 
625 — 631), — From  observations  on  seven  cases  of  different  forms  of 
nephritis,  it  is  found  that  the  total  alloxuric  substances  excreted 
in  the  day  are  diminished,  but  the  relation  of  the  alloxuric  bases 
to  uric  acid  is  but  little  altered.  W.  D.  H, 
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Theory  of  Narcosis.  I.  By  Hans  Meyer  ( Chem .  Centr .,  1899,  ii,  64; 
from  Arch.  exp.  Path.  P harm., 42, 109 — 118).  II.  By  Fritz  Baum  ( Chem * 
Centr.,  1899,  ii,  65,  from  ibid.,  119 — 137). — In  reference  to  Dubois' work 
on  the  action  of  anaesthetics  ( Compt .  rend  Soc.  Biol.,  1884,  583),  the 
theory  is  advanced  that  the  relative  strength  of  these  substances  is  de¬ 
pendent  on  their  mechanical  affinity  for  fatty  substances  (like  lecithin  in 
protoplasm),  on  the  one  hand,  and  to  other  constituents  of  protoplasm, 
especially  water,  on  the  other.  In  support  of  this  view,  the  second 
paper  shows  that  the  proportion  between  concentration  in  fat  and 
concentration  in  water  of  a  number  of  narcotics  runs  parallel  with 
their  anaesthetising  activity.  W.  D.  H. 

Physiological  Action  of  Creatine  and  Creatinine  and  their 
Value  in  Nutrition.  By  John  W.  Mallet  {Chem.  Centr.,  1899,  ii, 
563 ;  from  Bull.  No.  66,  U.S.  Dept.  Agric. ;  and  Chem.  News,  80, 
43-45,  54 — 56,  69—71,  77— 78).— Almost  the  whole  of  the 
creatine  and  of  the  creatinine  given  to  human  beings  is  excreted 
as  creatinine  in  the  urine  ;  the  faeces  contain  none.  These  bases  do  not 
therefore  serve  for  the  building  up  of  proteids.  They  are  not,  how¬ 
ever,  intermediate  substances  between  proteid  and  urea,  and  it  is  not 
probable  that  these  bases  in  muscle  are  changed  even  slowly  into 
urea.  This  supports  the  view  so  often  urged  by  physiologists  that 
meat  extracts  have  no  nutritive  value.  The  physiological  action  of 
creatine  and  creatinine  is  much  weaker  than  commonly  supposed. 

W.  D.  H. 

Role  of  Leucocytes  in  Poisoning  by  Compounds  of  Arsenic. 
By  Besredka  (Ann.  deV Inst.  Pasteur,  1899,  13,  49 — 66,  209 — 224, 
465 — 479). — The  leucocytes  are  capable  of  engulfing  toxic  substances, 
among  them  various  compounds  of  arsenic,  arsemc  trisulphide  and 
arsenious  acid  being  specially  investigated.  Leucocytosis  is  one  result  of 
the  injection,  but  the  healthy  state,  as  well  as  the  number  of  the 
leucocytes,  is  important.  After  traversing  the  leucocytes,  the  metal  is 
ultimately  eliminated  by  the  urine.  If  positive  chemiotaxis  and  leuco¬ 
cytosis  do  not  occur,  the  animal  dies ;  if  they  do,  it  is  protected.  The 
administration  of  previous  small  doses  renders  the  animal  immune  to 
fatal  doses.  The  antiarsenin  present  in  the  serum  is  probably  not  a 
compound  of  arsenic.  The  intermediate  rdle  of  the  leucocytic  action 
is,  however,  essential  in  the  antagonism.  W.  D.  H. 

Action  of  the  Tetanus  Toxin  on  Nervous  Substance.  By 
Jean  Danysz  (Ann.  de  V Inst.  Pasteur,  1899,  13,  156 — 168). — The 
nervous  tissues  fix  to  some  extent  the  tetanus  toxin,  but  this  is  not 
permanent,  for  in  vitro,  and  probably  in  vivo,  the  toxin  is  again 
liberated  by  suitable  media  like  physiological  saline  solution.  The 
insoluble  materials  of  the  nervous  tissue  possess  this  power  to  the 
greatest  degree,  and  the  toxin  is  thus  in  part  neutralised,  but  a 
determination  of  how  much  is  rendered  impossible  by  the  fact  that 
the  soluble  constituents  of  the  tissue  increase  the  toxic  action. 

W.  D.  H. 

Fungus  Poisons  which  Decompose  Blood.  By  Rudolf  Kobert 
(Chem.  Centr.,  1899,  ii,  781  ;  from  Sitzungsber.  naturf .  Ges .  Rostock , 
1899,  No.  5), — -Agaricus  phalloides  contains  at  least  two  poisons,  con- 
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sisting  of  an  alkaloid  and  a  toxalbumin.  When  the  alkaloid,  which 
is  soluble  in  alcohol  but  insoluble  in  ether,  is  administered  to  rabbits 
or  cats,  neither  decomposition  of  the  blood  nor  fatty  degeneration  of 
the  organs  takes  place.  The  toxalbumin  phallin  has  a  stronger  action 
than  helvellic  acid,  but  resembles  it  in  dissolving  the  red  corpuscles  of 
the  blood,  dissolved  oxy haemoglobin,  glycerophosphoric  acid,  and  frag¬ 
ments  of  stroma  also  taking  part  in  the  action.  By  the  liberation  of 
glycerophosphoric  acid,  the  alkalescence  of  the  blood  is  decreased,  the 
soluble  haemoglobin  partially  converted  into  methaemoglobin,  and 
cyanose  formed.  A  solution  of  phallin  in  100,000  parts  of  water  is 
sufficient  to  show  the  dissolving  action  on  the  red  blood-corpuscles. 
Sections  obtained  from  animals  which  had  been  poisoned  by  phallin 
showed  many  exudations  of  blood  into  the  various  organs.  In  many 
cases,  the  blood  and  urine  were  found  to  contain  methaemoglobin  or 
bile-colouring  matters,  and  in  most  cases  the  kidneys  were  greatly 
affected.  Phallin  could  not  be  detected  in  mushrooms  or  other  edible 
fungi.  E.  W.  W. 
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Buchner's  Yeast  Extract.  By  Augustin  Wr6blewski  (Chem. 
Centr.y  1899,  ii,  672 — 673;  from  Centr,  Physiol .,  13,  284 — 297.  Com¬ 
pare  Abstr.,  1899,  ii,  170). — The  extract  from  a  pure  culture  of  wine 
yeast  resembles  that  of  ordinary  yeast,  both  in  composition  and 
properties  and,  like  it,  is  capable  of  fermenting  sugar.  The  ferment¬ 
ing  power  of  the  zymase  of  the  extract  obtained  from  a  pure  cul¬ 
ture  of  beer  yeast  is  destroyed  by  the  presence  of  formalin;  0*07  per 
cent,  of  hydroxylamine  hydrochloride  also  exerts  a  slight  preventive 
action,  and  larger  quantities  completely  inhibit  fermentation.  From 
the  results  of  experiments  with  pure  hydrochloric  acid,  it  is  evident 
that  the  hydroxylamine  hydrochloride  combines  with  certain  con¬ 
stituents  of  the  extract,  liberating  hydrochloric  acid,  which  then 
attacks  the  zymase.  The  extract  has  a  denitrifying  action  on  sugar 
solutions  containing  nitrites,  and  liberates  nitrogen,  but  not  carbon 
dioxide.  Since  the  yeast  cells  are  killed  by  even  small  quantities  of 
nitrites,  denitrification  cannot  be  attributed  to  their  action.  The 
reduction  of  nitrites  in  soil  is  a  purely  chemical  process,  depending  on 
their  action  on  compounds  analogous  to  amino-compounds,  the  action 
of  small  organisms  being  only  of  secondary  importance.  Nitrates  are 
neither  affected  by  the  yeast  nor  its  extract,  and,  like  sodium  chloride 
and  ammonium  sulphate,  only  hinder  fermentation  when  present  in 
large  quantities.  The  addition  of  small  quantities  of  neutral  salts 
appears  to  increase  the  fermenting  action  of  the  yeast  or  of  its  extract, 
but  large  quantities  of  alcohol  hinder  fermentation,  probably  by  pre¬ 
cipitating  the  proteids  of  the  extract. 
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The  invertin  resembles  the  proteose  and  peptone-like  constituents  of 
the  extract,  for  when  the  extract  is  saturated  with  ammonium  sulphate 
only  a  portion  of  the  invertin  is  carried  down  mechanically,  the  major 
portion  remaining  in  the  filtrate.  Invertin  may  be  purified  by  frac¬ 
tionally  precipitating  with  acetic  acid,  and  finally  fractionally  precipi¬ 
tating  from  the  acetic  acid  solution  by  means  of  alcohol.  The  inverting 
action  of  the  invertin  is  increased  by  dilute  acetic  acid,  and  even  a 
4  per  cent,  solution  of  the  acid  does  not  very  seriously  interfere  with 
this  action.  A  0*28  per  cent,  solution  of  hydrochloric  acid  does  not 
appreciably  affect  the  inverting  power  of  invertin,  but  the  prolonged 
action  of  alcohol,  or  the  presence  of  even  dilute  solutions  of  alkalis, 
destroys  it. 

The  properties  of  the  zymase  do  not  resemble  those  of  the  enzymes 
contained  in  the  extract,  and  the  former  substance  is  more  allied  to 
protoplasm  than  to  the  group  of  proteoses  and  peptones.  Zymase, 
unlike  the  enzymes,  is  unable  to  pass  through  an  earthenware  cell, 
and  ferments  only  in  concentrated  solutions,  dilution  of  the  extract 
causing  a  rapid  decrease  of  fermentation.  Fermentation  is  also  pro¬ 
moted  by  the  addition  of  1*5  per  cent,  of  neutral  salts.  The  enzymes, 
on  the  other  hand,  work  better  in  dilute  solutions  and  without  the 
addition  of  salts.  The  effect  of  dilution  and  of  the  addition  of  neutral 
salts  on  the  fermenting  action  of  zymase  appears  to  depend  on  osmotic 
processes.  E.  W.  W. 

[A  Beer  Disease.]  By  Van  Laer  ( Compt .  rend .,  1900,  130, 
53 — 56). — Beers  termed  by  Belgian  brewers  “double  face”  or 
“  tweeskinde  ”  are  quite  clear  by  transmitted  light,  but  by  reflected 
light  are  dull  brown  and  opalescent,  Yiewed  from  above,  they  appear 
dirty  white  and  opaque,  with  a  yellow  fluorescence.  This  malady  is 
closely  connected  with  viscous  fermentation,  and  seems  due  to  a 
special  organism,  Bacillus  viscosus  bruxellensis^  which  always  makes  beer 
worts  ropy  ;  its  development  is  promoted  by  the  presence  of  nitro¬ 
genous  compounds,  but  its  effects  are  reduced  if  the  liquid  is 
thoroughly  aerated.  The  bacillus  converts  carbohydrates  into  lactic, 
acetic,  and  butyric  acids,  either  by  consuming  them  directly,  or  by 
first  converting  them  into  gummy  substances.  Other  conditions 
being  equal,  dextrose  is  first  attacked  and  then  saccharose,  maltose, 
and  lactose.  No  invert  sugar  is  formed.  C.  EL  B. 

Reactions  to  Stimuli  in  Unicellular  Organisms.  By  Herbert 
S.  Jennings  (Amer.  J.  Physiol .,  1900,  3,  229—260.  Compare  Abstr., 
1899,  ii,  440). — This  is  a  continuation  of  previous  work  in  which 
Paramcecium  was  used.  It  has  been  extended  to  Ghilomonas  and  other 
flagellates,  and  also  to  numerous  ciliated  infusorians.  The  main 
results  confirm  those  previously  reached.  Some  of  the  results  are 
now  rather  differently  interpreted  in  accordance  with  modern  chemical 
doctrines  of  solutions.  W.  D.  H. 

Effect  of  Ions  on  Flagellated  Infusoria.  By  Walter  E. 
Garrey  (Amer.  J.  Physiol .,  1900,  3,  291 — 315). — Chilomonas  was  the 
organism  selected  as  the  subject  of  the  experiment,  The  effect  of 
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chemicals  is  analogous  to  those  of  other  stimuli  like  light  or  galvanism. 
Whilst  inorganic  acids  have  equal  effects  if  the  ion  concentration  is  the 
same,  organic  acids  behave  differently  and  the  effect  is  greater  than 
would  be  expected.  W.  D.  H. 

Bacteriological  Enzymes  as  a  Cause  of  Immunity  and  their 
Healing  Action  in  Infective  Diseases.  By  Rudolf  Emmerich 
and  Oskar  Low  ( Chem .  Centr 1899,  ii,  135  ;  from  Zeit.  Hyg .,  31, 
1 — 65^. — The  enzymes  secreted  by  various  bacteria  unite  with  the 
proteids  of  blood  or  of  organs  ;  the  compounds  so  formed  are  termed 
immunproteidins  ;  the  proteid  of  the  leucocytes  which  unites  with  the 
enzyme  of  the  pathogenic  bacteria  is  termed  proteidin.  The  so-called 
agglutination  is  nothing  but  the  first  stage  of  the  effect  of  the  enzyme. 
There  are  also  bacterial  enzymes  which  are  not  only  bactericidal,  but 
also  destroy  toxins  ;  thus  pyocyanase ,  the  enzyme  of  Bacillus  pyo - 
cyaneus,  destroys  the  deadly  effect  of  the  diphtheria  toxin. 

W.  D.  H. 

Changes  in  the  Mineral  Constituents  of  the  Seed  during 
Germination.  By  Gustave  Andre  ( Gompt .  rend.,  1899,  129, 
1262 — 1265), — A  preliminary  communication  dealing  with  observa¬ 
tions  made  on  the  variation  of  the  mineral  constituents  of  the  Spanish 
bean  ( Phaseolus  multiflorus)  from  the  commencement  of  germination 
to  the  period  at  which  the  dry  weight  of  the  seedling  is  again  equal 
to  that  of  the  seed.  The  weight  of  mineral  substances  is  trebled, 
but  the  constituents  do  not  vary  to  the  same  extent.  The  quantity 
of  phosphoric  acid  remains  fairly  constant,  and  there  is  a  slight 
increase  in  the  total  nitrogen. 

As  long  as  the  plant  feeds  on  its  reserve  materials,  the  amount  of 
potash  remains  constant,  but  when  the  chlorophyllous  functions 
develop,  the  weight  of  this  constituent  increases.  The  amounts  of 
silica  and  lime  present  at  the  end  of  the  period  under  observation  are 
respectively  400  times  and  17  times  as  great  as  the  original  quan¬ 
tities.  The  analytical  results  are  arranged  in  tabular  form. 

G.  T.  M. 

Chlorophyllous  Assimilation  induced  by  Sunlight  filtered 
through  Leaves.  By  Ed.  Griffon  ( Compt .  rend.,  1899,  129, 
1276 — 1278). — Timiriazeff  found  that  white  light,  after  passing  through 
a  chlorophyll  solution,  loses  its  power  of  inducing  chlorophyllous 
assimilation. 

The  author  finds  that  sunlight,  after  traversing  a  single  leaf  still 
induces  the  decomposition  of  carbon  dioxide,  but  the  action  is  con¬ 
siderably  diminished,  and  with  diffused  light  is  almost  negligible. 
The  effect  produced  by  sunlight  after  passing  through  two  leaves  is  so 
feeble  that  the  assimilative  action  is  masked  by  respiration. 

These  results  are  chiefly  due  to  the  absorption  of  luminous  radiations 
by  chlorophyll,  but  protoplasm  and  the  colourless  parts  of  leaves  also 
diminish  the  action  ;  the  effect  of  light  filtered  through  bleached  or 
chlorotic  leaves  is  approximately  half  that  due  to  direct  sunlight. 

G.  T.  M. 

11—2 
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Amount  of  Sulphur  in  Plants.  By  Sergei  M.  Rogdanoff  ( Chem . 
Centr .,  1899,  ii,  489  ;  from  J ’.  Russ.  Phys.  Chem.  & foc.,  31,  471 — 477). 
— Estimation  of  sulphuric  acid  in  vegetable  ashes  gives  incorrect 
results,  as  considerable  loss  of  sulphur  may  take  place  during 
incineration.  Liebig's  method  is  very  satisfactory,  and  when  small 
amounts  of  potassium  nitrate  are  employed  the  results  are  very 
exact. 

Plants  contain  much  more  sulphur  than  is  indicated  in  Wolff’s 
tables,  and  it  is  believed  that  the  amount  of  sulphuric  acid  in  soil  is 
of  practical  importance.  In  some  Russian  soils,  certain  crops  gave 
considerably  higher  yields  after  manuring  with  sulphates. 

N.  H.  J.M. 

Hydrocyanic  Acid  in  Vicia  Seeds.  By  F.  F.  Bruyning,  jun., 
and  J.  van  Haarst  ( Rec .  Trav .  Chim .,  1899,  18,  468 — 471). — Flour 
from  the  following  species  and  varieties  of  Vicia  contains  hydrocyanic 
acid  :  V.  sativa,  V.  sativa  v.  dura ,  V.  sativa  v.  flore  alb.,  V.  saliva  v. 
Bernayer ,  V.  sativa  v.  Britannica ,  V.  canadensis ,  V.  hirsuta ,  and 
V .  angustifolia  ;  these  hence  contain  amygdalin  or  analogous  sub¬ 
stances.  No  hydrocyanic  acid  was  detected  in :  V.  narbonensis , 
Jr.  cracca,  V .  agrigentina,  V.  biennis ,  V.  disperma,  V.  pannonica ,  and 
V.  cassubica . 

500  grams  of  flour  from  V.  sativa  contained  0*004  gram  of  hydro¬ 
cyanic  acid,  and  after  germination  for  three  days,  the  quantity  was 
0*003  gram.  In  the  case  of  V.  sativa  Britannica  and  V.  angustifolia , 
the  same  weight  of  flour  yielded  0*0008  and  0*027  gram  of  acid  re¬ 
spectively.  T.  H.  P. 

Presence  of  Mannocellulose  in  the  Ligneous  Tissues  of 
Gymnosperms.  By  Gabriel  Bertrand  ( Compt .  rend.,  1899,  129, 
1025 — 1028.  Compare  Abstr.,  1879,  613). — The  tissues  of  the 
gymnosperms  contain  practically  no  xylan,  but  mannocellulose  is 
present  in  considerable  amount.  The  yield  of  mannose  (obtained 
from  mannocellulose  by  hydrolysis)  from  conifers  is  from  10 — 15  per 
cent,  of  the  wood  taken.  In  the  Gnelacece ,  a  class  intermediate 
between  the  gymnosperms  and  angiosperms,  the  amount  of  manno¬ 
cellulose  is  very  small,  and  in  some  cases  nil.  H.  R.  Le  S. 

Presence  of  Formaldehyde  in  Plants.  By  Gino  Pollacgi 
(Chem.  Centr.,  1899,  ii,  881 — 882;  from  Boll  Chim.  Farm.,  38, 
601 — 603). — When  leaves  which  have  been  exposed  to  the  light  are 
macerated  and  distilled  with  water,  the  first  portion  of  the  distillate 
contains  formaldehyde.  This  compound  was  detected  by  the  violet 
coloration  produced  on  adding  a  mixture  of  codeine  and  sulphuric 
acid.  This  mixture  is  extremely  sensitive  to  formaldehyde  and  even 
more  so  to  the  polymeric  formaldehyde  which  is  formed  when  the 
aqueous  solution  is  evaporated.  Other  aldehydes  such  as  acetaldehyde, 
propaldehyde,  butaldehyde,  valeraldehyde,  and  benzaldehyde  give  a 
yellow,  whilst  vanillin  and  acetone  form  a  green,  coloration.  The 
formation  of  a  solid,  white  polymeride,  by  slowly  evaporating  the 
aqueous  solution  at  the  ordinary  temperature,  is  also  characteristic  of 
formaldehyde.  The  presence  of  this  aldehyde  was  also  detected  by 
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the  following  methods.  (1)  An  aqueous  solution  of  aniline  gives  a 
white  precipitate  with  formaldehyde.  (2)  When  the  distillate  con¬ 
taining  formaldehyde  is  added  to  a  dilute  solution  of  benzophenol  and 
a  solution  of  94  per  cent,  sulphuric  acid  then  poured  into  the  mixture, 
a  red  ring  is  formed  at  the  surface  of  contact  of  the  liquids.  (3)  When 
a  twig  with  green  leaves  which  has  been  exposed  to  light  is  placed  in 
an  aqueous  carmine  solution  which  has  been  decolorised  by  sul¬ 
phurous  acid,  the  leaves  become  violet  after  a  time,  whilst  the  solution 
itself  remains  colourless.  Magenta  decolorised  by  sulphurous  acid 
gives  a  violet  coloration  with  formaldehyde.  (4)  Ammoniacal  silver 
nitrate  solution  is  reduced.  (5)  Kessler’s  reagent  test-paper  is  turned 
black:  and  (6)  phenylmethylhydrazine  gives  a  white  precipitate  with 
the  distillate.  E.  W.  W. 

The  “Honey”  of  Euonymus  Japonica.  By  L£on  Maquenne 
{Bull.  Soc .  Chim.y  1899,  [iii],  21,  1082 — 1083). — The  honey-like 
substance  which  is  sometimes  found  in  dry  seasons  at  the  extremities 
of  the  branches  of  Euonymus  Japonica  is  an  exudation  of  the  cell 
contents  due  to  the  punctures  of  insects ;  it  is  at  first  of  a  syrupy 
consistence,  but  soon  dries  to  a  crystalline  mass.  It  has  a  marked 
sweet  taste  and  is  very  soluble  in  water.  When  concentrated  by 
evaporation,  the  solution  deposits  crystals  of  dulcitol  and  leaves  a 
brownish,  syrupy  residue  in  which  dextrose  and  saccharic  acid  were 
detected.  N.  L. 

Lotus  Corniculatus.  By  Giuseppe  d’Ancona  ( Chem .  Centr .,  1899, 
ii,  590 — 591  ;  from  Staz.  sper.  agrar .  itccl.,  32,  274 — 287). — Analyses  of 
two  Italian  specimens  of  Lotus  corniculatus  are  given  : 


Crude 

Crude 

Crude 

N-free 

Digestible 

Water. 

proteid. 

fat. 

fibre. 

extract. 

nitrogen. 

Asli. 

1.  80*285 

3-429 

0*723 

6*563 

7*582 

0*256 

1*418 

2.  76*489 

3-730 

0*872 

8*113 

8*859 

0-312 

1*937 

The  dry  substance  contained  (1)  10*757  and  (2)  11*233  per  cent,  of 
pentosans.  The  pure  ash  had  the  following  percentage  composition  : 

K20.  Na20.  CaO.  MgO.  Fe203  +  Al203.  P205.  S03.  Si02.  Cl. 

1.  21*954  7*405  24*969  5*082  3*637  10*026  4*915  20*781  0*884 

2.  21*987  6*772  23*629  4*091  5*066  10*687  4*383  22*335  1*029 

N.  H.  J.  M. 

Absorption  of  Soluble  Salts  by  Plants.  By  Em.  Demoussy 
{Ann.  agron 1899,  25,  497 — 548  and  561 — 607). — A  detailed  account 
of  experiments  already  described  (Abstr.,  1899,  ii,  172  and  238),  with 
an  historical  introduction. 

With  regard  to  nitrates,  the  nature  of  the  base  has  no  effect  on 
absorption  by  plants  when  supplied  singly,  provided  that  the  base  is 
not  toxic;  lithium,  barium,  and  strontium  nitrates,  for  instance,  are 
only  taken  up  in  very  small  quantities,  and  their  injurious  effect  soon 
becomes  evident. 

The  fact  that  although  plants  absorb  non- toxic  metals  with  equal 
readiness,  the  amounts  of  these  metals  found  in  plants  vary  very 
greatly  is  attributed  partly  to  the  composition  of  the  media  in  which 
the  plant  lives,  and  partly  to  the  selective  powers  of  plants. 

Calcium,  unlike  potassium,  does  not  prevent  absorption  of  sodium. 
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Plants  growing  in  solutions  containing  the  same  amount  of  calcium 
as  nitrate  and  as  chloride  respectively  absorbed  more  calcium  in  the 
form  of  nitrate  than  as  chloride,  but  the  absorption  of  chlorine  was 
greater  than  that  -of  nitrogen,  owing  to  its  greater  molecular  weight ; 

2  mols.  of  nitrogen  were  absorbed  to  1  mol.  of  chlorine. 

N.  H.  J.  M. 

Composition  of  the  Branches  of  Pear  Trees  Removed  by 
Regular  Thinning.  By  Napoleone  Passerini  [Bled.  Centr.y  1899, 
28,  780 — 781  ;  from  Ricerche  e.  Esper.  Istituto  Agrar.  Scandicci, 
1896 — 1897). — Branches  (without  leaves)  cut  from  pear  trees  were 
found  to  have  the  following  composition  : 

Per  cent,  in  pure  ash. 

C02  in  _ — - - - 

Crude  crude  Na20,Cl, 

"Water.  N".  ash.  ash  K30.  CaO.  MgO.  Fe203.  P205.  S03.  SiO>2.  loss. 

49-29  0*506  1*748-  33*79  15*11  63*00  4*53  0'60  4'90  2'64  1*66  7*58 

In  the  case  of  old  pear  trees,  it  was  found  (average  of  twelve  experi¬ 
ments)  that  1381  kilograms  of  wood  are  cut  yearly.  The  loss  per 
annum  is  therefore  as  follows  :  N,  6*99  ;  K20,  2 -40  :  CaO,  10*02  ;  MgO, 
0*72  ;  P206,  0*78,  and  S03,  0  42  grams  in  each  tree.  The  soil  for  pear 
trees  should  be  comparatively  rich  in  lime,  and  requires  nitrogenous 
and  potash  manures.  N.  H.  J.  M. 

Which  Meadows  should  be  Manured  with  Potash  as  well  as 
with  Basic  Slag  and  Superphosphate?  By  Julius  Nessler 
(. Bied .  Centr.y  1899,  28,  737 — 738  ;  from  Woch .  Landw.  Ver.  Baden , 
1899,  No.  11,  139). — Level  meadows,  the  soil  of  which  is  poor  in 
potash  but  not  too  shallow,  with  much  moss,  &c.,  should  receive,  in 
autumn  or  winter,  kainite  (6 — 8)  and  basic  slag  (3 — 4  cwt.),  and  each 
subsequent  year  2 — 3  and  3 — 4  cwt.  respectively  of  basic  slag  and 
kainite.  In  the  case  of  heavy  soils,  superphosphate  is  usually  pre¬ 
ferred  to  basic  slag,  and  potassium  chloride  (40  per  cent.)  is  employed 
instead  of  kainite. 

Sloping  meadows  should  have  more  potash  applied  to  the  higher 
than  to  the  lower  portions,  which  in  some  cases  do  not  require  direct 
potash  manuring.  Irrigation  with  water  from  granite  or  gneiss 
generally  renders  application  of  potash  unnecessary. 

The  best  chemical  method  of  ascertaining  whether  potash  is  needed 
is  to  determine  the  amount  of  potash  in  the  hay  *  the  grass  must  be 
cut  at  the  beginning  of  the  flowering  period  and  carefully  dried. 
Estimating  the  potash  in  the  soil  takes  longer  and  gives  more  uncer¬ 
tain  results.  N.  H.  J.  M. 

Composition  of  Molinia  ccerulea  and  Carex  Goodenoughii. 
By  Heinrich  Immendorff  {Bied.  Centr.,  1899,  28,  772 — 774;  from 
Landw.  Jahrb.y  1898,  27,  iv,  503). — The  two  plants  are  important 
constituents  of  the  herbage  of  peat  meadows  which  are  insufficiently 
drained  and  manured,  but  are  not  much  valued  as  cattle-food.  The 
composition  as  hay  (water  =  15  per  cent.)  is  as  follows  : 


Crude  Digestible 
protein,  protein. 

Amides. 

Fat. 

N -free 
extract. 

Crude 

fibre. 

Ash. 

1.  Molinia  ccerulea . 6*75 

4-26 

0-88 

2*44 

41  -28 

30-96 

3-47 

2.  Garcx  Goodenoughii .9*00 

4-69 

0*50 

2-51 

42-14 

27-40 

3  *94 
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Whilst  Molinia  hay  is  of  very  poor  quality,  the  results  obtained 
with  Carex  are  more  satisfactory,  but  the  yield  is  very  small.  The 
dry  substance  of  the  two  plants  contained  :  Ash,  (1)  4T96,  (2)  4*64  ; 
Iv20,  (1)  1-21,  (2)  1*49;  CaO,  (1)  0*25,  (2)  0’39  3  and  P205,  (1)  0*29, 
(2)  0'43  per  cent.  N.  H.  J.  M. 

Hops  and  Hop  Soils.  By  Joseph  Hanamann  and  Leopold 
Kourinskt  ( Bied .  Centr .,  1899,  28,  778  ;  from  Zeit.  Landw.  Versucks.- 
tcesen.  Oesterr .,  1898,  1,  411). — During  the  early  periods  of  growth,  hop 
plants  require  plenty  of  potash,  phosphoric  acid,  and  nitrogen  ;  subse¬ 
quently,  the  plants  contain  nearly  as  much  lime  as  potash. 

The  leaves  and  tendrils  are  rich  in  lime,  and  in  the  assimilating 
organs  50  per  cent,  of  the  ash  consists  of  lime,  indicating  considerable 
production  of  organic  acids  in  the  sap,  which  have  to  be  neutralised 
with  lime.  The  leaves  contain  much  more  potash,  lime,  magnesia,  and 
phosphoric  acid  than  the  tendrils  and  stems,  whilst  the  umbels  contain 
the  most  potash  and  phosphoric  acid. 

In  the  original  paper,  analyses  of  the  soil  and  of  the  ashes  of  hops 
at  different  periods  of  growth  are  given.  N.  H.  J.  M. 

Influence  of  Potash  on  the  Development  of  Sugar  Beet.  By 
Julius  Stoklasa  ( Chem .  Centr.,  1899,  ii,  490;  from  Zeit,  Zucher-Jnd. 
Bohm.,  23,  493 — 501). — Besults  of  field  experiments  showed  that 
potassium  sulphate  considerably  increased  the  yield  of  roots  and  the 
percentage  of  sugar.  Potassium  chloride,  in  conjunction  with  super¬ 
phosphate  and  nitrate,  also  increased  the  yield  of  roots  without  in¬ 
juriously  affecting  the  percentage  of  sugar.  N.  H.  J.  M. 

Assimilation  by  Sugar  Beet  and  Estimation  of  Available 
Nutritive  Matter  in  Arable  Soil.  By  H.  Wilfarth  {Chem. 
Centr.,  1899,  ii,  536 — 537 ;  from  Zeit.  Ver .  Rubenzucker-Ind.,  1899, 
645 — 652). — Whilst  sugar  beet  grows  normally  when  manured  with 
nitrate,  ammonium  salts  and  blood-meal  gave  decidedly  unsatisfactory 
results. 

Amides  were  determined  in  the  roots  as  an  indication  of  the  degree 
of  unripeness. 

When  calcium  nitrate  is  employed  as  manure,  the  lime  is  eliminated 
from  the  root,  whilst  with  potassium  nitrate  the  potash  is  retained. 
Deficiency  of  nitrogen  gives  rise  to  yellow  leaves,  whilst  a  deficiency 
of  potash  produces  brown  and  white  spots  on  the  leaves.  In  absence 
of  sufficient  phosphoric  acid,  the  leaves  do  not  become  yellow  as  stated 
by  Stoklasa,  but  their  growth  is  checked,  and  they  have  a  dark  green 
colour  with  black  edges  and  spots. 

The  results  of  pot  experiments  showed  that  with  insufficient 
potash  the  roots  contained  only  4  parts  of  K20  to  1000  parts  of 
sugar,  the  amounts  under  normal  conditions  being  6—8  parts ; 
with  six  times  the  necessary  amount  of  potash,  the  roots  were  found 
to  contain  37  parts  of  K20  per  1000  of  sugar.  The  roots  are  more 
liable  to  injury  by  nematodes  in  absence  of  potash  than  when  a  small 
amount  of  potash  is  applied. 

It  is  proposed  to  estimate  available  plant  constituents  in  soils  by 
growing  sugar  beet,  carrots  or  celery,  and  analysing  the  plants. 

N.  H.  J.  M. 
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Influence  of  the  Amounts  of  Water  and  of  Nutritive 
Substances  in  Soil  on  the  Activity  and  Development  of 
Potatoes.  By  Johann  Wilms  ( Chem .  Centr .,  1899,  ii,  628  ;  from 
J.  Landw.,  47,  251 — 292). — The  occasional  injurious  effect  of  Stassfurt 
salts  on  potatoes  is  attributed  to  the  presence  of  potassium  chloride. 
Nitrogenous  substances  are  favourable  to  the  development  of  the 
plants  and  to  starch  production.  Potash  also  seems  favourable  to 
starch  production.  Increased  amounts  of  moisture  in  the  soil  always 
diminish  the  percentage  of  starch  in  the  tubers  ;  and  proportions  of 
chlorides,  which  are  otherwise  harmless,  become  injurious  when  the 
amount  of  water  is  large.  Transpiration  is  increased  when  the  per¬ 
centage  of  water  in  the  soil  increases,  and  there  may  be  an  increase, 
although  less  marked,  in  the  actual  amount  of  starch  produced. 

N.  H.  J.  M. 

How  much  Phosphoric  Acid  should  good  Arable  Soil 
Contain  ?  By  Aime  Pagnoul  (Ann.  Agron.,  1899,  25,  549 — 557).  — 
The  results  of  pot  experiments,  in  which  incarnate  clover  was  grown 
in  soils  containing  very  little,  and  a  good  deal,  of  phosphoric  acid 
respectively,  with  and  without  addition  of  superphosphate,  indicated 
that  0*1  per  cent,,  which  is  generally  considered  to  be  a  normal 
amount  for  good  soil,  is  too  low,  and  that  0*15  to  0*2  per  cent,  is 
more  probably  the  limit,  at  any  rate  for  incarnate  clover,  beyond 
which  manuring  with  phosphates  becomes  unnecessary.  N.  H.  J.  M. 

Alinit.  By  W.  Kruger  and  W.  Schneidewind  (Chem.  Centr., 
1899,  ii,  628  ;  from  Landw.  Jahrb.,  28,  579 — 591). — Experiments 
were  made  on  the  behaviour  of  alinit  towards  free  atmospheric 
nitrogen  in  nutritive  solutions  containing  nitrogenous  matters,  and 
also  towards  nitrates.  It  is  concluded  that  the  preparation  is  without 
practical  value.  The  microbe  does  not  nitrify,  but  there  was 
production  of  nitrite.  N.  H.  J.  M. 

Composition  of  Green  Manure  grown  on  Peaty  and  on  Sandy 
Soils.  By  Heinrich  Immendorff  (Bied.  Centr.,  1899,  28,  726 — 733  ; 
from  Landw.  Jahrb.,  1898,  27,  503). — The  composition  as  regards  dry 
matter  and  nitrogen  of  the  crops  grown  for  green  manure  on  peat  land 
(yellow,  blue,  and  white  lupins,  serradella,  grey  peas,  beans,  rape,  and 
white  mustard)  scarcely  differs  from  that  of  the  same  plants  grown  in 
ordinary  soil.  In  absence,  however,  of  inoculation,  the  percentage  of 
nitrogen  in  the  dry  matter  is  liable  to  be  very  low.  In  the  case  of  blue 
lupins,  for  instance,  the  nitrogen  in  the  dry  matter  was  (1,  inoculated) 
3*26  and  (2,  not  inoculated)  1*98  per  cent. 

In  light,  sandy  soils,  the  most  suitable  crops  for  green  manuring 
are  lupins  and  serradella  (white  mustard  is  quite  unsuitable),  and 
the  composition  of  the  plants  is  normal.  Application  of  burnt  lime 
(3,000  kilograms  per  hectare)  was  very  beneficial,  even  in  the  case  of 
lupins.  The  soil  did  not  require  inoculation. 

Pot  and  field  experiments  were  made  to  ascertain  the  amounts  of 
organic  matter  and  nitrogen  in  the  above-ground  growth  and  roots  of 
serradella  and  lupins  grown  in  peaty  soil  fully  manured  with  minerals. 
Normal  percentages  of  nitrogen,  both  in  roots  and  in  the  growth 
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above-ground,  were  only  obtained  after  inoculation.  Lupins  yield  (in 
the  roots)  more  organic  matter  than  serradella,  but  the  latter  is  more 
nitrogenous. 

Crops  of  serradella  and  lupins  the  above-ground  growth  of  which 
contain  100  and  140  kilograms  of  nitrogen  per  hectare,  yield  in  the 
roots  about  15  and  20  kilograms  of  nitrogen  respectively ;  these 
amounts  may  undoubtedly  be  increased  by  deepening  the  soil. 

N.  H.  J.  M. 

Testing  Soils  for  Application  of  Commercial  Fertilisers. 
By  H.  A.  Weber  (J.  Amer.  Chem.  jSoc.,  1899,  21,  1095 — 1099). — Five 
carefully  selected  portions  of  the  soil  are  put  into  Wagner  pots,  and 
to  four  of  these  are  added  various  descriptions  of  manure  to  ascertain 
which  will  answer  best. 

The  seeds  of  the  crops  required  to  be  raised  are  then  introduced 
with  the  usual  precautions  and  allowed  to  germinate ;  it  is  not  neces¬ 
sary  to  bring  the  plants  to  maturity ;  observations  made  during  5  or  6 
weeks  will  give  sufficient  information.  L.  de  K. 
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Estimation  of  Chlorine  in  Bleaching  Powder.  By  C.  Wolowski 
(Zeit.  anal.  Chem.,  1899,  38,  711 — 713). — The  hypochlorite  solution  is 
added  from  a  burette  to  potassium  iodide  acidified  with  sulphuric  acid. 
A  number  of  mixtures  are  made  in  which  the  amount  of  iodide  is  the 
same,  and  by  shaking  each  mixture  with  chloroform  the  point  is  ascer¬ 
tained  at  which  enough  chlorine  has  been  added  to  convert  all  the  iodine 
into  trichloride,  which  of  course  does  not  colour  the  chloroform.  The 
author  prefers  to  work  with  only  5  milligrams  of  potassium  iodide, 
and  measures  the  hypochlorite  solution  by  counting  the  drops. 

M.  J.  S. 

Separation  of  Chlorine  and  Iodine.  By  Ludwig  Vanino  and 
0.  Hauser  (Her.,  1899,  32,  3615 — 3617.  Compare  Abstr.,  1898,  ii, 
545  ;  and  1899,  ii,  249). — Silver  iodide,  when  heated  at  90°  with 
formaldehyde  dissolved  in  50  per  cent,  potassium  hydroxide  solution, 
is  scarcely  affected,  whereas  silver  bromide  under  these  conditions  is 
almost  wholly  reduced,  a  considerable  amount  of  reduction  taking 
place  even  at  the  ordinary  temperature  ;  silver  chloride  is  completely 
decomposed,  even  in  the  cold.  When  a  mixture  of  silver  chloride  and 
iodide  is  heated  at  40°  with  an  alkaline  formaldehyde  solution  of  the 
above  strength,  the  chloride  is  completely  reduced,  whilst  the  iodide 
remains  unchanged  ;  the  precipitate  is  treated  with  nitric  acid,  the 
silver  derived  from  the  chloride  dissolves,  and  is  reconverted  into  the 
haloid  salt.  In  this  way,  a  quantitative  separation  of  iodine  and 
chlorine  may  be  rapidly  effected.  G.  T.  M. 
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Titration  of  Potassium  Iodide.  By  E.  Vincent  (J.  Pharm 
1899,  [vi],  10,  481 — 483). — The  valuation  of  potassium  iodide  may  be 
rapidly  and  accurately  effected  by  the  following  process,  which  avoids 
the  errors  incidental  to  some  of  the  methods  usually  employed.  A 
suitable  quantity  of  the  solution  obtained  by  dissolving  1  gram  of  the 
sample  in  a  litre  of  water  is  mixed  with  an  equal  volume  of  a  0*2  per 
cent,  solution  of  iodic  acid,  and  the  liquid  added  from  a  burette  to  5 
or  10  c.c.  of  A/  10  thiosulphate  solution  until  a  permanent  yellow  tint 
is  produced.  0*2  per  cent,  of  potassium  hydrogen  carbonate  is  added 
to  the  thiosulphate  solution  in  order  to  prevent  oxidation  of  the  latter 
by  the  excess  of  iodic  acid.  N .  L. 

Estimation  of  [Dissolved]  Oxygen  in  Water.  By  F.  Zetsche 
(CJiem.  Centr 1899,  ii,  727  ;  from  Zeit.  Unters.  Nahr-Genussm .,  2, 
696 — 697). — A  glass-stoppered  bottle  of  250 — 300  c.c.  capacity  is 
filled  completely  with  the  water ;  1  c.c.  of  a  saturated  solution  of 
manganous  sulphate  is  introduced  at  the  bottom  of  the  liquid  by  means 
of  a  pipette,  followed  by  2  c.c.  of  a  solution  containing  48  grams  of 
sodium  hydroxide  and  15  grams  of  potassium  iodide  per  100  c.c.  The 
whole  is  now  thoroughly  shaken,  and  when  the  manganous-manganic 
hydroxide  has  subsided,  the  stopper  is  removed,  5  c.c.  of  hydrochloric 
acid  are  introduced,  the  stopper  is  replaced,  and  the  whole  shaken 
until  a  clear  solution  is  obtained.  The  liquid  is  then  emptied  into  a 
beaker,  and  the  liberated  iodine  titrated  with  A/100  solution  of  sodium 
thiosulphate.  When  calculating  the  result,  3  c.c.  only  must  be 
deducted  for  the  reagents  added  ;  the  volume  of  the  hydrochloric  acid 
added  does  not  affect  the  calculations.  L.  de  K. 

Estimation  of  Sulphuric  Acid  in  the  Presence  of  Iron.  By 
GregoireN.  Wyrouboff  (Bull.  Soc.  Chim.y  1899,  [iii],  21,  1046 — 1049. 
Compare  Abstr.,  1899,  ii,  329  and  611). —  A  criticism  of  the  methods 
described  by  Kiister  and  Thiel  (Abstr.,  1899,  ii,  247).  N.  L. 

Estimation  of  Nitrogen  in  Fertilisers  containing  Nitrates. 
By  F.  P.  Veitch  (J.  Amer.  Chem.  Soc .,  1899,  ii,  1094 — 1095). — Fields* 
process  is  recommended  with  only  a  slight  modification.  To  the 
nitrate,  35 — 40  c.c.  of  sulphuric  acid  containing  34  grams  of  salicylic 
acid  per  litre,  and  after  it  has  dissolved,  6 — 7  grams  of  crushed 
potassium  sulphide,  are  added.  After  first  heating  over  a  low  flame 
for  15  minutes,  the  contents  are  boiled  for  1 ^  hours,  then  cooled  and 
distilled  as  usual  with  excess  of  soda.  L.  de  K. 

Direct  Estimation  of  Available  Phosphoric  Acid.  By  F.  P. 
Veitch  (J.  Amer.  Chem .  Soc.9  1899,  21,  1090 — 1094). — The  sample  is 
first  extracted  with  water  and  the  solution  filtered  into  a  500  c.c. 
measure  containing  5 — 10  c.c.  of  nitric  acid.  The  insoluble  residue  is 
then  treated  with  the  ordinary  ammonium  citrate  solution  and  the  two 
liquids  are  united.  The  phosphoric  acid  is  now  precipitated  in  an 
aliquot  part  of  the  solution  by  means  of  the  ordinary  molybdate  solution, 
the  precipitation  being  probably  complete  in  two  hours  at  65°.  It  does 
not  seem  necessary  to  destroy  the  citric  acid,  or  any  other  organic 
matter  present  in  the  manure.  L.  de  K. 
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[Estimation  of  the  Available  Phosphoric  Acid  in  Soil.]  By 
Aime  Pagnoul  (Ann.  Agron .,  1899,  25,  554—557). — After  determin¬ 
ing  the  dry  matter  and  calcium  carbonate,  an  amount  of  soil  con¬ 
taining  10  grams  of  dry  matter  is  digested  for  2  hours  with  a 
solution  containing  120  grams  of  glacial  acetic  acid  in  1  litre  (10  c.c. 
plus  the  amount  required  to  dissolve  the  calcium  carbonate)  diluted 
with  water  to  50  c.c.,  the  whole  being  shaken  twelve  times  during 
digestion.  The  phosphoric  acid  is  then  determined  in  25  c.c.  of  the 
filtered  extract,  by  means  of  the  colour  reaction  produced  by  potassium 
ferrocyanide  in  very  dilute  phosphomolybdate  solution.  The  solutions 
required  are  (1)  ordinary  ammonia,  100  c.c.,  diluted  to  1  litre ;  (2) 
sulphuric  acid,  70  or  80  c.c.,  diluted  to  1  litre  ;  (3)  potassium  ferro¬ 
cyanide,  10  per  cent. ;  and  (4)  a  standard  phosphomolybdate  solution 
containing  exactly  4  milligrams  of  phosphoric  acid  per  litre.  This  is 
prepared  by  precipitating  a  solution  of  sodium  or  ammonium  phos¬ 
phate,  containing  4  mg.  of  phosphoric  acid,  as  phosphomolybdate 
in  the  usual  manner,  decanting  over  a  small  filter,  and  washing  with 
nitric  acid  until  the  filtrate  gives  no  coloration  with  ferrocyanide. 
The  whole  is  then  dissolved  in  the  dilute  ammonia  (solution  1)  and 
made  up  to  1  litre  with  the  same  dilute  ammonia. 

The  phosphoric  acid  in  25  c.c.  of  extract  (corresponding  with  5  grams 
of  soil)  is  determined  by  precipitating  as  phosphomolybdate,  filtering, 
and  redissolving  the  precipitate  in  the  dilute  ammonia.  The  volume 
of  the  solution  (F)  will  be  from  10 — 50  c.c.,  according  to  the  amount 
of  precipitate.  5  c.c.  of  the  standard  phosphomolybdate  solution 
(containing  P205  =  0*02  milligram)  is  next  put  into  a  tube  2  cm. 
wide  and  divided  into  c.c.,  5  c.c.  of  the  solution  to  be  examined  being 
put  into  a  similar  tube.  After  adding  ferrocyanide  solution  (2  c.c.) 
to  both  tubes,  dilute  sulphuric  acid  (solution  2)  is  added  drop  by  drop 
until  a  permanent  brown  tint  is  obtained.  A  few  drops  of  water  are 
added  to  the  tube  containing  the  standard  solution  to  make  the  volume 


up  to  10  c.c.,  whilst  the  liquid  in  the  second  tube  is  diluted  until  the 
tints  of  both  are  alike,  and  the  volume  (F')  read  off.  The  phosphoric 

V  V 

acid,  in  mg.  per  cent.,  in  the  soil  will  be  0'4  x  -A  x  If  the  colour 
*  °  r  10  5 


produced  by  5  c.c.  of  solution  is  too  dark,  1  or  2  c.c.  may  be  employed, 
but  the  solution  must  then  be  diluted  with  the  ammonia  solution  to 
5  c.c.  before  adding  the  ferrocyanide.  A  number  of  determinations 
may  be  made  simultaneously  with  advantage.  N.  H.  J.  M. 


Detection  of  Fraudulent  Additions  to  Bone  Superphosphate. 
By  Henri  Lasne  (Chem.  Gentry  1899,  ii,  973 — 974;  from  Ann.  chim. 
anal,  app .,  4,  235 — 331). — A  microscopical  examination  will  indicate 
the  origin  of  added  mineral  phosphates,  foreign  minerals,  &c. 

To  facilitate  the  microscopic  research,  the  sample  may  be  first  freed 
from  true  bone  phosphate  by  successive  treatment  with  dilute  (3  per 
cent.)  acetic  acid  and  a  concentrated  solution  of  ammonium  citrate. 

L.  DE  K. 


Valuation  of  Basic  Slags.  By  Franz  W.  Dafert  (Chem.  Centr ., 
1899,  ii,  727  ;  from  Zeit.  Landw.  Vers.-Wes.  Oesterr.,  2,  467 — 476). — 
The  author  states  that  the  valuation  of  basic  slags  by  their  citrate 
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solubility  cannot  be  considered  a  scientific  method,  as  it  depends  too 
much  on  the  personal  equation  of  the  operator.  L.  de  K. 

Detection  and  Estimation  of  very  small  Quantities  of 
Arsenic  in  the  Organs.  By  Armanjd  Gautier  ( Compt .  rend.,  1899, 
129,  936 — 938). — The  method,  details  of  which  are  given,  consists 
essentially  in  destroying  the  organic  matter  by  successive  treatment 
with  nitric  acid,  sulphuric  acid,  and,  finally,  nitric  acid  again  ;  the 
arsenic  is  precipitated,  together  with  an  excess  of  sulphur,  by  hydro¬ 
gen  sulphide,  the  precipitate  digested  with  ammonia  to  dissolve  the 
arsenious  sulphide,  which  is  then  oxidised  by  a  mixture  of  nitric  and 
sulphuric  acids,  and  finally  treated  by  Marsh’s  method  for  detecting 
arsenic.  T.  H.  P 

Estimation  of  Graphitic  Carbon  in  Cast  Iron  and  Pig  Iron. 
By  Allen  P.  Ford  and  Ivan  M.  Bregowsky  (J.  Amer .  Chem .  Soc., 
1899,  21,  1113 — 1115). — 1  gram  of  the  sample  is  dissolved  in  nitric 
acid  of  sp.  gr.  1*2  ;  a  few  drops  of  hydrofluoric  acid  are  then  added 
and  the  liquid  boiled  for  a  short  time  to  dissolve  the  silicon.  After 
diluting  with  four  times  the  bulk  of  water,  the  insoluble  matter 
is  collected  on  a  Gooch’s  crucible,  the  asbestos  of  which  has  been 
selected  with  care  and  purified  by  digestion  in  hydrochloric  acid. 
After  drying  for  fully  an  hour  at  120°,  the  crucible  is  weighed,  the 
graphite  burnt  off,  and  the  crucible  re-weighed,  the  difference  repre¬ 
senting  the  graphite.  L.  de  K. 

Report  of  the  [American]  Committee  on  Coal  Analysis.  By 
William  A.  Noyes,  William  F.  Hillebrand  and  Charles  B.  Dudley 
(J.  Amer.  Chem.  Soc.,  1899,  21,  1116 — 1132.  Compare  Abstr.,  1898, 
ii,  488). — Final  instructions  are  given  as  to  the  analysis  of  coal  so  as 
to  ensure  uniform  results.  When  estimating  the  sulphur,  it  is 
recommended  to  avoid  the  use  of  coal  gas.  If  an  ultimate  analysis 
is  thought  desirable,  the  sample  should  be  burnt  with  lead  chromate 
so  as  to  retain  the  sulphur;  it  is  unnecessary  to  employ  a  spiral  of 
copper.  When  calculating  the  percentage  of  oxygen,  it  is  recom¬ 
mended  to  deduct  from  100  the  sum  of  the  carbon,  hydrogen, 
nitrogen,  ash,  and  five-eighths  of  the  sulphur.  In  the  preliminary 
report,  it  was  recommended  to  give  the  heating  effect  on  the  basis  of 
the  coal  burned  to  “  vapour  of  water  at  100° ;  ”  this  is  now  altered  to 
“  liquid  water  at  the  ordinary  temperature.”  L.  de  K. 

Estimation  of  Volatile  Combustible  Matter  in  Coke  and 
Anthracite  Coal.  By  Richard  K.  Meade  and  James  C.  Attix 
(J.  Amer.  Chem.  Soc.,  1899,  21,  1137 — 1145). — In  order  to  completely 
expel  the  last  portions  of  volatile  matter  from  coke  or  anthracite,  it  is 
necessary  to  finally  employ  the  blast,  but  this  causes  some  of  the 
carbon  to  burn ;  the  oxidation  may  be  practically  prevented  by  heat¬ 
ing  in  a  current  of  nitrogen. 

If  after  heating  a  sample  over  a  blast,  say,  for  7  minutes  and 
weighing,  the  ignition  is  continued  for  another  7  minutes  under 
exactly  the  same  conditions,  the  second  loss  in  weight  should 
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represent  with  fair  accuracy  the  amount  of  carbon  oxidised  during  the 
first  heating.  The  results  obtained  by  this  correction  are  satisfactory. 

L.  de  K. 

Apparatus  for  the  Analysis  of  Illuminating  and  Fuel  Gases. 
By  George  E.  Thomas  ( J ’.  Amer.  Chem.  Soc .,  1899,  21,  1108 — 1112). — 
This  is  a  compact  apparatus  for  technical  work.  It  consists  essen¬ 
tially  of  a  burette  and  levelling  tube  joined  by  rubber  and  capillary 
glass  tubes  to  a  series  of  absorbing  bottles,  filled  with  aqueous  caustic 
potash,  bromine  water,  and  phosphorus  covered  with  water,  another 
bottle  is  filled  with  water  only,  as  it  is  only  used  for  storing  gas. 

There  is  also  the  usual  arrangement  for  exploding  mixtures  of  gas 
and  air.  The  water  in  the  burette  is  acidified  with  sulphuric  acid 
so  as  to  diminish  the  solubility  of  carbon  dioxide.  L.  de  K. 

Chemical  Detection  of  Carbonic  Oxide  in  Blood.  By  Karl 
Ipsen  {Chem.  Centr.y  1899,  ii,  889  ;  from  Vierteljahrschr .  gericht.  Med. 
offentl.  Sanitatswes.,  [iii],  18,  46 — 65). — 4 — 10  c.c.  of  the  suspected 
blood  is  put  into  a  small  test-tube,  a  drop  of  caustic  alkali  is  added, 
and  then  a  small  amount  of  dextrose.  After  closing  the  tube  with 
cotton  wool  and  sealing  it  with  paraffin  wax,  it  is  well  shaken  and  kept 
for  some  length  of  time  in  a  cool  place.  A  blank  experiment  should  be 
made  with  pure  blood  at  the  same  time. 

Blood  containing  carbonic  oxide  turns  a  light  cherry-red  colour, 
whilst  ordinary  blood  becomes  almost  black.  L.  de  K. 

Chemical  Detection  of  Carbonic  Oxide  in  Blood.  By  Leo 
Wachholz  {Chem.  Centr .,  1899,  ii,  889  ;  from  Vierteljahrschr .  gericht 
Med.  offentl.  Sanitatswes.,  [iii],  18,  255 — 257.  Compare  preceding 
abstract). — The  dextrose  test  may  lead  to  erroneous  results.  The  best 
process  at  present  in  use  for  detecting  carbonic  oxide  in  blood  is  the 
tannic  acid  process,  proposed  by  Kunkel  and  modified  by  Schulz. 

L.  DE  K. 

Apparatus  for  the  Estimation  of  Carbon  Dioxide  in  Mineral 
Waters.  By  Alfred  Held  {Bull.  Soc.  Chim .,  1899,  [iii],  21, 
983 — 986). — The  essential  feature  of  the  apparatus  lies  in  the  fact 
that  the  precipitation  of  the  carbon  dioxide  by  milk  of  lime  and 
calcium  chloride,  the  collection  and  washing  of  the  precipitate,  and 
the  decomposition  of  the  latter  by  dilute  acid,  are  carried  out  in  one 
and  the  same  vessel,  in  an  atmosphere  free  from  carbon  dioxide.  For 
this  purpose,  the  flask,  in  which  the  precipitation  has  been  effected  in 
the  usual  manner,  is  fitted  with  a  cork  bored  with  three  holes,  through 
which  are  passed  :  (1)  A  delivery  tube,  serving  both  for  the  admission 
of  air  free  from  carbon  dioxide,  and,  subsequently,  for  the  passage 
to  the  absorption  apparatus  of  the  gas  liberated  from  the  precipitated 
carbonate ;  (2)  a  tap-funnel  for  the  inlet  of  water  or  acid ;  (3)  a 
syphon  tube,  one  limb  of  which  reaches  nearly  to  the  bottom  of  the 
flask,  and  is  connected  by  a  cork  to  a  small  test-tube,  pierced  with 
several  holes,  and  covered  with  a  cap  of  filter  paper.  By  means  of 
this  syphon,  the  liquid  and  washings  are  removed  from  the  flask, 
leaving  the  precipitate  to  be  treated  with  acid  in  the  usual  way. 

N.  L. 
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Estimation  of  Carbon  Dioxide  in  Ammoniacal  G-as-tiquor. 

By  F.  Chevalet  ( Chem .  Centr .,  1  899,  ii,  847  ;  from  Ann.  chim .  anal, 
appl .,  4,  295 — 296). — The  sample  is  allowed  to  run  into  an  acid 
solution  of  cuprous  chloride ;  the  apparatus  employed,  which  is  a 
slight  modification  of  the  one  introduced  by  Geissler,  is  weighed 
before  and  after  the  operation,  and  the  carbon  dioxide  found  by 
difference.  The  object  of  the  copper  solution  is  to  retain  hydrogen 
sulphide.  L.  be  K. 

Stutzer  and  Hartleb’s  Process  for  the  Estimation  of  Com¬ 
bined  Carbon  Dioxide  (Calcium  Carbonate)  in  Soils.  By 
Rudolf  Woy  (Chem.  Centr .,  1889,  ii,  847  ;  from  Zeit.  offentl.  Chem.,b, 
400 — 401.  Compare  Abstr.,  1899,  ii,  521). — The  author  objects  to 
the  process,  as  decided  quantities  of  ammonia  are  given  off  on  boiling 
by  the  dissociation  of  the  added  ammonium  chloride.  L.  de  K. 

Estimation  of  Silver  on  Plated  Copper  Utensils.  By  Julien 
Girard  (Chem.  Centr. ,  1899,  ii,  975  ;  from  Ann.  chim.  anal,  appl.,  4, 
342 — 343). — The  object  is  thoroughly  cleansed  and  immersed  in  a  liquid 
composed  of  9  volumes  of  sulphuric  and  1  volume  of  nitric  acid  ;  this 
rapidly  dissolves  the  silver  without  acting  appreciably  on  the  copper. 
The  silver  may  be  ascertained  from  the  loss  in  weight,  or  be  estimated 
in  the  solution  as  chloride.  L.  de  K. 

Estimation  of  Small  Quantities  of  Zinc  in  Organic  Substances, 
especially  in  Apple  Chips.  By  Karl  B.  Lehmann  (Zeit.  anal.  Chem., 
1899,  38,  723  ;  from  Arch.  Hygiene ,  28,  291). — The  substance  is  mixed 
with  nitric  acid  and  either  incinerated  until  perfectly  white,  or  after 
charring  is  mixed  with  sodium  carbonate  and  potassium  nitrate  and 
fused  in  a  porcelain  basin.  The  ash  is  dissolved  in  nitric  acid,  copper 
precipitated  by  hydrogen  sulphide,  and  the  zinc  then  separated  from 
iron,  aluminium,  and  silica  by  repeated  precipitation  with  ammonia. 
A  small  excess  of  acetic  acid  is  added  to  the  ammoniacal  filtrate  and 
the  zinc  thrown  down  by  hydrogen  sulphide.  The  zinc  sulphide  is  then 
dissolved  in  hydrochloric  acid  and  the  zinc  titrated  by  Fahlberg’s  ferro- 
cyanide  method  (this  Journ.,  1875,  665)  using  a  ferrocyanide  solution  of 
which  1  c.c.  precipitates  0*1  milligram  of  zinc.  The  zinc  solution  must 
be  only  feebly  acid  ;  the  presence  of  ammonium  salts  is  harmless.  For 
quantities  of  less  than  1  milligram,  a  correction  (about  -  0*15  mg.) 
must  be  applied.  M.  J.  S. 

Titrimetric  Estimation  of  Cerium.  By  Philip  E.  Browning 
[with  Wm.  D.  Cutler,  G.  A.  Hanford,  Leo.  A.  Lynch,  and  F.  J.  Mall] 
(Zeit.  anorg.  Chim.,  1899,  22,  297 — 307). — Accurate  results  are 
obtained  with  the  following  modification  of  Bunsen’s  method.  The 
cerium  dioxide  is  mixed  in  a  stoppered  flask  with  potassium  iodide  and 
a  few  drops  of  water,  the  air  is  then  driven  out  by  a  current  of  carbon 
dioxide,  pure  hydrochloric  acid  added,  and  the  flask  stoppered  and 
heated  with  steam  for  1  hour,  or  until  the  dioxide  is  completely 
dissolved.  The  contents  of  the  flask  are  then  diluted,  and  the  liberated 
iodine  titrated  with  thiosulphate.  The  liberated  iodine  was  also 
estimated  by  titration  with  arsenious  acid  after  the  contents  of  the 
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fiask  connected  with  an  absorption  apparatus  were  neutralised  with 
potassium  hydrogen  carbonate,  but  in  this  case  a  loss  of  about  2  per 
cent,  of  the  iodine  occurred. 

Cerium  dioxide  is  only  partially  reduced  by  arsenious  acid  and 
cannot  therefore  be  estimated  by  this  reagent. 

Stolba’s  method  (Abstr.,  1880,  749)  by  titrating  the  oxalate  with 
permanganate,  gives  good  results.  A  measured  quantity  of  cerium 
chloride  solution  is  precipitated  with  a  known  excess  of  ammonium 
oxalate  and  the  precipitate  separated  by  filtration  and  washed.  The 
cerium  oxalate  is  then  dissolved  in  sulphuric  acid  and  the  oxalic  acid 
titrated  with  permanganate.  The  excess  of  ammonium  oxalate  in  the 
filtrate  and  wash-water  is  also  titrated,  the  result  giving  a  control 
to  the  titration  of  the  cerium  oxalate.  E.  C.  R. 

Preliminary  Tests  for  Clays.  By  Werner  Cronquist  ( Chem . 
Centr.,  1899,  ii,  974  ;  from  Oesterr.  Zeit.  Berg-Hiitt .,  47,  522 — 525). — 
Clays  intended  for  the  manufacture  of  crucibles  should  contain  at  most 
47 — 72  per  cent,  of  sand.  This  may  be  estimated  with  sufficient  ac¬ 
curacy  by  first  boiling  the  clay  with  hydrochloric  acid,  and  then 
boiling  the  undissolved  matter  with  a  strong  solution  of  sodium 
carbonate.  L.  de  K. 

Rapid  Solution  of  Ignited  Ferric  Oxide  in  Hydrochloric 
Acid.  By  Hugo  Borntrager  {Zeit.  anal .  Chem.,  1899,  38,  774). — 
By  adding  to  the  hydrochloric  acid  a  little  iron-free  manganese 
dioxide,  even  strongly  ignited  ferric  oxide  can  be  dissolved  with  great 
facility.  This  effect  seems  to  be  due  to  the  chlorine  evolved,  since 
all  the  halogens  facilitate  the  solution  of  ferric  oxide  in  hydrochloric 
acid.  M.  J.  S. 

Use  of  Hydrogen  Peroxide  in  Quantitative  Analysis.  By 
Carl  Friedheim  and  Ernst  BrUhl  {Zeit.  anal.  Chem.}  1899,  38, 
681 — 710). — After  a  review  of  the  various  proposals  that  have  been 
made  for  the  use  of  hydrogen  peroxide  in  qualitative  and  quantitative 
reactions,  the  greater  part  of  the  paper  is  devoted  to  a  study  of  the 
methods  advocated  by  J annasch  and  his  pupils ;  separation  of  man¬ 
ganese  from  copper,  zinc,  and  nickel,  and  of  chromium  from  iron, 
aluminium,  and  manganese,  by  means  of  alkaline  solutions  of  the 
peroxide  (Abstr.,  1895,  ii,  331  ;  1896,  ii,  220,  222,  546,  548).  It  is 
shown  that  the  apparently  satisfactory  results  obtained  by  Jannasch 
are  largely  due  to  compensating  errors,  none  of  the  above  separations 
being  at  all  complete.  The  accuracy  of  the  method  of  estimating 
manganese,  in  the  absence  of  other  metals,  by  precipitation  with 
ammonia  and  hydrogen  peroxide  (Rosenthal,  Abstr.,  1887,  ii,  923)  is 
fully  confirmed,  but  only  in  the  absence  of  any  considerable  amount 
of  ammoniacal  salts.  With  increase  in  the  proportion  of  ammonium 
salts,  the  amount  of  unprecipitated  manganese  increases,  but  at  the 
same  time  the  precipitate  becomes  more  highly  oxidised,  so  that 
apparently  correct  results  may  in  some  cases  be  obtained  if  the  pre¬ 
cipitate  is  regarded  as  Mn304.  Although  alkaline  solutions  of 
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chromic  oxide  are  oxidised  by  hydrogen  peroxide,  the  oxidation  is 
under  no  circumstances  complete.  This  probably  is  the  reason  why 
chromium  cannot  by  this  method  be  separated  from  metals  whose 
hydroxides  are  insoluble  in  alkalis.  M.  J.  S. 

Estimation  of  Thallium  as  Chromate.  By  Philip  E.  Browning 
and  George  P.  Hutchins  (Amer.  J \  Sci .,  1899,  [iv],  8,  460 — 462). — 
Crookes  having  shown  that  thallous  chromate  is  practically  insoluble 
in  water,  the  authors  have  applied  this  principle  to  the  gravimetric 
estimation  of  thallium.  The  liquid  containing  the  thallium  is  rendered 
distinctly  alkaline  by  adding  a  solution  of  potassium  carbonate,  then 
heated  to  80°,  and  precipitated  with  excess  of  potassium  dichromate. 
The  thallous  chromate  is  collected  on  a  Goochs  asbestos  filter,  washed, 
dried  over  a  low  flame,  and  weighed.  Twelve  test  experiments  prove 
the  accuracy  of  the  method.  If  precipitated  in  the  cold,  the  pre¬ 
cipitate  is  liable  to  run  through  the  filter;  this  may  be  largely 
prevented  by  adding  ammonium  nitrate. 

Moderately  accurate  results  may  be  obtained  by  adding  a  known 
amount  of  potassium  dichromate  and  titrating  the  excess  with  arsenious 
acid  as  described  by  Browning  (Abstr.,  1899,  ii,  73).  L.  he  K. 

Ultimate  Analysis  of  Organic  Compounds.  By  Marcellin  P. 
E.  Berthelot  ( Compt .  rend .,  1899, 129, 1002 — 1005). — For  the  estima¬ 
tion  of  the  elements  in  an  organic  compound,  the  method  employed 
by  the  author  for  the  analysis  of  organic  compounds  and  determina¬ 
tion  of  their  heat  of  combustion  by  burning  the  substance  in  a 
calorimetric  bomb,  is  recommended  as  being  simpler  and  more  rapid 
than  the  methods  in  general  use.  For  the  estimation  of  sulphur, 
phosphorus,  halogens,  or  metals  in  compounds  poor  in  carbon,  it  is 
necessary  to  first  mix  the  substance  with  camphor  or  naphthalene,  so 
as  to  ensure  easy  combustion,  and  in  the  determination  of  the 
halogens,  the  presence  of  a  small  amount  of  sodium  arsenite  or 
sulphite  solution  in  the  calorimetric  bomb  ensures  the  conversion  of 
the  whole  of  the  halogen  into  the  corresponding  hydrogen  haloid. 

H.  B.  Le  S. 

Estimation  of  Halogens  in  Organic  Compouds.  By  Amand 
Valeur  {Compt.  rend.,  1899,  129,  1265 — 1267). — The  calorimetric 
bomb  may  be  employed  in  the  estimation  of  the  halogens  in  organic 
compounds  (Berthelot,  preceding  abstract).  When  a  compound 
containing  chlorine  is  burnt  in  compressed  oxygen  in  the  presence  of 
ammonium  hydrate,  the  whole  of  the  halogen  is  obtained  as  am¬ 
monium  chloride,  and  may  be  estimated  by  the  ordinary  volumetric 
or  gravimetric  methods.  Bromine  is  estimated  in  a  similar  manner. 
The  combustion  of  an  organic  substance  containing  iodine  is  carried 
out  in  the  presence  of  a  concentrated  solution  of  caustic  potash ;  the 
latter,  which  contains  the  whole  of  the  halogen,  is  decomposed  with 
sulphuric  acid  and  potassium  dichromate,  and  distilled  in  order  to 
recover  the  iodine,  which  is  collected  in  potassium  iodide  solution 
and  estimated  volume trically.  G.  T.  M. 
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Estimation  of  Benzene  Vapour  in  Illuminating  Gas.  By 
Otto  Pfeiffer  (Chem.  Centr .,  1899,  ii,  976  ;  from  Journ.  Gasbel .,  42, 
697 — 701). — Harbeck  and  Lunge's  process  of  conversion  into  nitro¬ 
benzene  is  recommended  (Abstr.,  1898,  ii,  193).  L.  de  K. 

Analysis  of  Ethereal  Oils,  especially  the  Citrus  Oils.  By 
Arturo  Soldaini  and  E.  Bert^  (Chem.  Centr. ,  1899,  ii,  849—850; 
from  Boll.  Chim .  Farm.,  38,  537 — 544). — These  oils  should  conform  to 
the  following  standards  :  Oil  of  Lemon. — Sp.  gr.  0*854 — 0*860  at  15°. 
Potatory  power  in  100  mm.  tube  +  56°  to  +  66°  at  20°.  Amount  of  citral 
above  6*5  per  cent.  On  fractional  distillation,  the  half  which  comes  over 
first  should  show  the  same  rotation  as  the  original.  Boiling  point 
171 — 172°  under  760  mm.,  or  85 — 87°  under  30 — 40  mm.  pressure. 
In  the  absence  of  oil  of  bitter  orange,  the  sample  should  not  turn  yellow 
on  adding  a  solution  of  bromine  in  chloroform  or  sodium  hydrogen 
sulphite. 

Oil  of  Bergamot. — Sp.  gr.  0*882 — 0*886  at  15°.  Rotation  at  20° 
+  8°  to  +  20°,  generally  +  12°  to  +  18°.  Linanyl  acetate,  34 — 42  per 
cent.  Boiling  point,  69°  under  20 — 30  mm.  pressure.  Residue  on 
evaporation,  5 — 6  per  cent.  Soluble  in  half  its  volume,  or  more,  of  90 
per  cent,  alcohol.  No  reaction  with  Schiff's  test. 

Oil  of  Bitter  Orange. — Sp.  gr.  0*847 — 0*853  at  15°.  Rotation  at  20°, 
+  96°  to  +  98°.  Boiling  point  173 — 174°  under  760  mm.,  or  79 — 81° 
under  20 — 30  mm.  pressure.  On  distillation,  the  rotation  of  the  first 
(half)  fraction  is  always  l°or  3°  higher  than  the  original,  and  it  should 
not  give  a  coloration  with  Schiff’s  reagent.  L.  de  K. 

Valuation  of  Lemon-Oil.  By  J.  Walther  (Chem.  Centr.,  1899, 
ii,  942 — 943,  from  Pharm .  Centr. -H.,  40,  621 — 625). — The  amount  of 
citral  and  citronellal  contained  in  lemon-oil  is  determined  by  con¬ 
verting  them  into  oximes  by  means  of  hydroxylamine  hydrochloride 
and  then  titrating  the  excess  of  this  compound.  A  20  per  cent, 
solution  of  hydroxylamine  hydrochloride  in  80  per  cent,  alcohol  is 
titrated  first  using  methyl-orange  and  then  phenolphthalein  as 
indicator.  An  equal  volume  of  the  same  solution  is  boiled  wiih  about 
10  grams  of  lemon-oil  and  0*5 — 10  gram  of  sodium  hydrogen 
carbonate  for  45  minutes.  Hydroxylamine  hydrochloride  may  be 
heated  with  the  carbonate  in  presence  of  an  indifferent  liquid  such  as 
alcohol  or  turpentine  without  loss.  The  cooled  solution  is  made  up  to 
250  c.c.  and  25  c.c.  titrated  with  hydrochloric  acid  using  methyl-orange, 
then  back  again  with  decinormal  sodium  hydroxide  solution  and 
finally  again  with  alkali  in  presence  of  phenolphthalein.  The  percent¬ 
ages  of  citral  c  or  of  citronellal  c  may  be  calculated  from  the 
l*52fl  1  *54c£ 

formulae  c=* - and  c  —  - -in  which  a  —  c.c.  of  decinormal  sodium 

9  9 

hydroxide  solution  used,  and  g  =  weight  of  oil  taken.  By  this  method, 
lemon-oil  was  found  to  contain  only  5  per  cent,  of  citral,  whereas 
according  to  Schimmel  &  Co.,  7 — 8  per  cent,  is  the  usual  amount.  In 
order  to  avoid  a  large  excess  of  hydrochloric  acid,  as  little  sodium 
hydrogen  carbonate  as  possible  should  be  used  in  the  titration  of 
hydroxylamine ;  the  oximes  are  hydrolysed  by  an  excess  of  acid, 
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forming  ammonium  eitronellate  and  geraniate  respectively,  and  these 
salts  interfere  with  the  titration. 

The  results  were  controlled  by  the  following  method.  After 
forming  the  oximes,  the  product  is  made  up  to  a  certain  volume,  the 
oil  separated,  and  the  aqueous  solution  filtered.  To  25  c.c.  of  the  filtrate, 
after  treating  with  1  gram  of  sodium  hydrogen  carbonate,  decinormal 
iodine  solution  was  added,  and  the  excess  finally  titrated  with  thio¬ 
sulphate  solution.  1  c.c.  of  iodine  solution  corresponds  with  half  a 
molecule  of  hydroxylamine  E.  W,  W. 

Lemon  Flavouring  Extract  and  its  Substitutes.  By  A.  S. 
Mitchell  (J.  Amer.  Ghem.  Soc .,  1132 — 1137). — 10 — 20  c.c.  of  the 
extract  is  introduced  into  a  kind  of  Babcock  milk  bottle  of  80  c.c. 
capacity  furnished  with  two  necks.  The  larger  tube,  used  for  filling 
should  enter  at  the  side  and  pass  almost  to  the  bottom  of  the  flask. 
The  smaller  tube,  used  for  measuring  the  separated  oil,  should  have  an 
internal  diameter  of  about  3  mm.,  and  a  length  of  about  12  cm.  ;  the 
tube  contains  1  c.c.  between  its  extreme  graduations,  and  is  divided  to 
fiftieths  of  a  c.c.,  each  division  representing  0'2  per  cent,  of  oil  when 
10  c.c.  of  the  sample  have  been  taken. 

10  drops  of  hydrochloric  acid  and  30  c.c.  of  water  are  added  and  the 
flask  placed  in  water  at  70°  until  the  oil  separates;  it  is  then  filled 
with  warm  water  and  whirled  in  the  centrifuge,  when  the  oil  collects  in 
the  neck.  The  separation  is  the  more  complete  the  richer  the  sample  is  in 
oil,  but  if  only  5  per  cent,  or  less  is  found,  an  allowance  of  1*2  percent, 
extra  should  be  made.  The  oil  may  now  be  removed  with  a  pipette 
and  examined  in  the  polariscope  or  the  Zeiss  butter  refractometer. 
The  rotation  of  oil  of  lemon  in  a  200  mm.  tube,  using  a  Schmidt  and 
Haensch  polariscope,  is  63 — 64°,  and  its  refraction  at  30°  varies  from 
67 — 72.  Lemon  substitutes  give  widely  differing  figures,  which  are 
recorded  in  a  table.  The  rotations  of  alcoholic  solutions  of  5  and  1  per 
cent,  strength  of  oil  of  lemon  and  its  substitutes  are  also  given. 

To  estimate  the  alcohol,  25  c.c.  are  pipetted  into  a  100 — 110  c.c. 
flask ;  2  c.c.  each  of  a  saturated  solution  of  aluminium  chloride  and 
sodium  hydrogen  phosphate  are  added,  the  mixture  diluted  to  110  and 
well  shaken.  100  c.c.  of  the  filtrate  are  diluted  with  25  c.c.  of  water 
and  then  distilled  until  100  c.c.  have  passed  over,  when  the  sp.  gr.  is 
taken.  L.  de  K. 

Estimation  of  Mercuric  Cyanide.  By  E,  Vincent  [J.  Pharm ., 
1899,  [vi],  10,  537 — 539). — The  mercury  and  the  nitrogen  in  mer¬ 
curic  cyanide  are  simultaneously  estimated  by  heating  the  salt  with 
soda-lime,  the  mercury  being  collected  and  weighed  in  the  metallic 
state,  whilst  the  ammonia  evolved  is  received  in  standard  sulphuric 
acid.  The  method,  which  is  both  rapid  and  accurate,  is  also  applic¬ 
able  to  mercuric  cyanate.  Commercial  specimens  of  the  latter  salt 
are  usually  very  impure,  and  largely  consist  of  mercuric  cyanide 
mixed  with  more  or  less  oxide.  N.  L. 

Detection  of  Nitroprussides  in  Oases  of  Poisoning.  By 
Giuseppe  Venturoli  (Zeit.  anal.  Ghem .,  1899,38,  743 — 744;  from 
Bull,  chim .  farm.,  March,  1897). — Nitroprussides  are  highly  poison- 
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ous ;  12  milligrams  of  sodium  nitroprusside  killed  a  dog  when  in¬ 
jected  under  the  skin.  Nitroprusside  could  not  be  detected  in  the 
urine,  it  having  been  completely  decomposed  into  nitrite  and  thio¬ 
cyanate.  It  is  therefore  recommended  that  a  suspected  liquid 
should  be  boiled  with  ammonium  sulphide  and  filtered,  the  filtrate, 
mixed  with  potassium  hydroxide,  evaporated  to  dryness,  the  residue 
treated  with  absolute  alcohol,  and  the  alcoholic  extract  examined  for 
nitrite  and  thiocyanate  by  the  usual  tests.  M.  J.  S. 

Action  of  Strong  Aqueous  Soda  on  Methyl  Acetate  in  the 
Presence  of  Methyl  Alcohol  and  Acetone.  By  L.  Cuniasse 
(Chem.  Centr 1899,  ii,  975  ;  from  Ann.  chim.  anal .  appl.,  4,  346 — 347). 
— Methyl  acetate  is  but  imperfectly  decomposed  by  aqueous  sodium 
hydroxide  of  sp.  gr.  1*3,  but  its  solution  in  methyl  alcohol  is  com¬ 
pletely  decomposed  by  this  alkali.  Acetone  dissolved  in  methyl 
alcohol  is  insoluble  in  ley  of  the  above  sp.  gr.,  and  separates.  If 
methyl  acetate  is  present,  it  is  then  not  attacked  by  the  alkali,  and  is 
found  unaltered  in  the  layer  of  acetone.  L.  de  K. 

Estimation  of  Fusel  Oil  in  Alcoholic  Liquids,  By  Ernst  Beck¬ 
mann  [with  H.  Bruggemann]  (Chem.  Centr.,  1899,  ii,  731 — 732;  from 
Zeit.  Unters.  Nahr .  Genussm.,  2,  709 — 714). — The  process  is  briefly 
as  follows :  To  the  spirit  some  dry  calcium  chloride  is  added,  and  the 
fusel  oil  is  then  extracted  by  repeatedly  shaking  with  carbon  tetra¬ 
chloride.  This  extract  is  shaken  with  water  to  remove  any  ethyl 
alcohol,  and  the  amyl  alcohol  is  then  converted  into  amyl  nitrite 
by  passing  through  its  solution  a  current  of  dry  nitrous  anhydride, 
the  flask  containing  it  being  attached  to  a  reflux  condenser.  The 
mixture  is  then  boiled  for  a  short  time  while  transmitting  a 
current  of  dry  carbon  dioxide,  and,  when  cold,  the  nitric  oxide  gene¬ 
rated  by  bringing  it  in  contact  with  ferrous  sulphate  is  liberated  and 
measured  in  a  Schulze-Tiemann’s  apparatus,  and  calculated  into  its 
equivalent  of  amyl  alcohol.  The  presence  of  ethereal  compounds  in 
commercial  spirits  does  not  interfere  with  the  process.  L.  de  K. 

Estimation  of  Geraniol  in  Oil  of  Citronella.  By  Schimmel  &  Co. 
(Chem.  Centr.,  1899  ii,  880  ;  from  Geschaftsber.,  Oct.,  1899). — In  the 
ordinary  method  of  estimating  the  amount  of  geraniol  in  citronella  oil 
by  forming  the  acetyl  derivatives  and  hydrolysing  them,  geraniol 
and  citronellal  are  estimated  together,  the  latter  forming  isopulegol 
acetate.  In  order  to  estimate  geraniol  separately,  2  grams  of  the  oil 
are  warmed  on  the  water-bath  for  2  hours  with  2  grams  of  phthalic 
anhydride  and  2  grams  of  benzene.  The  cooled  product  is  shaken  for 
10  minutes  with  60  c.c.  of  seminormal  potassium  hydroxide  solution, 
the  anhydride  is  converted  into  potassium  phthalate,  and  the  acid 
geraniol  ester  into  the  corresponding  potassium  salt.  The  excess  of 
alkali  is  titrated  with  seminormal  sulphuric  acid.  By  subtracting  the 
amount  of  potassium  hydroxide  used  from  the  amount  which  corre¬ 
sponds  with  the  quantity  of  phthalic  anhydride  added,  the  alkali 
equivalent  to  the  phthalic  acid  combined  with  the  geraniol  is  obtained, 
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and  from  this  the  percentage  of  geraniol  may  be  easily  calculated. 
The  oil  of  citronella  was  found  to  contain  33  per  cent.  E.  W.  W. 

Wood-Tar  Creosote.  By  Lyman  F.  Kebler  ( Chem ..  Centr .,  1899, 
ii,  827  ;  from  Amer.  J.  Pharm.,  71,  409 — 413). — The  amount  of 
guaiacol  contained  in  creosote  is  of  importance  in  regard  to  its 
medicinal  use,  and  may  be  determined  as  follows  :  5  c.c.  of  creosote 
are  mixed  with  50  c.c.  of  a  20  per  cent,  alcoholic  solution  of  potassium 
hydroxide.  The  crystalline  mass,  which  separates  in  10 — 30  minutes, 
consists  of  a  compound  of  guaiacol  and  creosol  with  potassium.  The 
dried  crystals  are  heated  for  a  moment  with  5  c.c.  of  a  10  per  cent, 
solution  of  sulphuric  acid,  the  liquid  is  diluted,  and  the  mixture 
of  guaiacol  and  creosol,  which  separates  as  a  heavy  oil,  removed.  By 
treating  this  oil  with  4  c.c.  of  a  concentrated  solution  of  ammonia, 
the  guaiacol  ammonium  compound  is  formed  as  a  crystalline  mass 
which  separates  before  the  less  crystalline  creosol  compound.  The 
latter  is  removed  by  means  of  benzene,  and  the  guaiacol  ammonium 
compound  decomposed  by  a  10  per  cent,  solution  of  sulphuric  acid.  The 
liberated  guaiacol  is  dissolved  by  shaking  with  benzene  and  finally 
weighed  after  evaporating  the  solvent. 

The  amount  of  creosote  and  phenols  contained  in  the  tar  may  be 
estimated  from  the  diminutive  of  volume  of  the  tar  after  extracting 
with  an  aqueous  solution  of  glycerol.  E.  W.  W. 

Estimation  of  Sugar  in  Diabetic  Urine.  By  Gustave  Patein 
and  E.  Dufau  (Bull.  Soc.  Chim.,  1899,  [iii],  21, 1028 — 1033.  Compare 
Abstr.,  1899,  ii,  375). — The  author  has  repeated  the  experiments  of 
Pellet,  who  suggests  the  use  of  normal  lead  acetate  instead  of  the  basic 
salt  for  the  precipitation  of  the  proteids  before  estimating  sugar  in 
urine,  and  finds  that,  although  more  accurate  results  are  thus  obtained, 
certain  proteid  substances,  especially  peptones,  escape  precipitation, 
both  by  normal  and  basic  lead  acetate,  the  polarimetric  results  being 
thus  rendered  inaccurate.  If,  however,  the  proteids  are  precipitated 
by  an  acid  solution  of  mercuric  nitrate,  accurate  and  concordant 
results  are  obtained  both  by  Fehling’s  solution  and  by  the  polarimeter. 
The  existence  of  Isevorotatory  sugars  in  diabetic  urine  is  exceedingly 
doubtful ;  according  to  B6haPs  experiments,  the  substance  which 
interferes  with  the  polarimetric  estimation  of  sugar  in  urine  is  a 
Isevorotatory  proteid,  which  is  precipitated  by  heat  and  by  nitric  acid, 
mercuric  nitrate,  and  alcohol,  but  not  by  acetic  acid,  lead  acetate,  or 
magnesium  sulphate.  N.  L. 

Rapid  Estimation  of  Sugar  in  Patty  Substances.  By 
Giovanni  Possetto  (Chem.  Centr.,  1899,  ii,  977  ;  from  Giorn.  Farm. 
Chim .,  49,  433 — 435). — The  sugar  is  extracted  by  treatment  with  a 
definite  volume  of  hot  water,  and  estimated  in  an  aliquot  part  of  the 
clear  filtrate  by  the  usual  methods.  L.  de  K, 

Rapid  Process  for  the  Estimation  of  Starch :  Estimation 
of  Starch  in  Yeast.  By  D.  Crispo  (Chem.  Centr.,  1899,  ii, 
851 — 852  ;  from  Ann.  chim.  anal,  appl.,  4,  289 — 290,  290 — 291). — 
3*391  grams  of  the  sample  of  starch  are  rubbed  with  water  and  trans¬ 
ferred  to  a  200  c.c.  flask  ;  50  c.c.  of  a  6  per  cent,  solution  of  potassium 
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hydroxide  are  added,  the  whole  dilated  to  about  150  c.c.,  and  heated 
for  an  hour  on  a  boiling  water-bath,  with  frequent  shaking.  When 
cold,  the  solution  is  diluted  to  the  mark,  filtered  repeatedly,  and 
polarised  in  a  200  mm.  tube.  If  a  German  polariscope  is  used,  the 
number  of  degrees  of  rotation  multiplied  by  six  equals  the  percentage 
of  anhydrous  starch. 

The  process  may  be  applied  to  the  estimation  of  starch  in  commercial 
yeast.  The  starch  is  first  removed  from  the  yeast  by  lixiviation,  and 
finally  dissolved  in  potash.  The  results  are,  however,  somewhat  below 
the  truth.  L.  DE  K. 

Chemical  Detection  of  Vegetable  Fibres.  By  Edmond  Jandrier 
(J.  Amer .  Chem.  Soc .,  1899,  21,  1175 — 1176). — The  sample  to  be 
examined  for  cotton,  for  instance,  a  piece  of  woollen  goods,  is,  after 
careful  washing,  treated  with  sulphuric  acid  of  sp.  gr.  1*162  and 
heated  for  half  an  hour  over  the  water-bath  to  convert  the  cellulose 
into  soluble  carbohydrates.  The  solution  is  diluted  and  a  few  c.c.  are 
put  into  a  test-tube  containing  about  0*01  gram  of  a  phenol  such  as 
resorcinol.  A  little  strong  sulphuric  acid  is  then  gently  poured  down 
the  side  of  the  tube,  when  an  orange  colour  will  develop  at  the  place 
of  contact.  a-Naphthol  gives  a  purple,  gallic  acid  a  green  gradually 
becoming  violet,  quinol  and  pyrogallol  a  brown,  morphine  and  codeine 
a  lavender,  and  thymol  and  menthol  a  pink  colour.  L.  de  K. 

Separation  of  Lactic,  Butyric,  and  Valeric  Acids.  By 
Schneider  (Zeit.  anal.  Chem.,  1899,  38,  775 — 776  ;  from  Zeit.  angew. 
Mikroskopie ,  1897,45). — The  mixture  is  distilled  with  superheated  steam, 
when  butyric  and  valeric  acids  pass  over,  whilst  lactic  acid  remains  in 
the  residue.  The  distillate  is  evaporated  to  dryness  with  calcium  car¬ 
bonate,  and  extracted  with  alcohol,  when  calcium  acetate  and  formate 
remain  undissolved.  From  the  solution,  zinc  nitrate  precipitates  zinc 
valerate  in  thin  plates,  and  from  the  concentrated  filtrate  copper  nitrate 
throws  down  copper  butyrate.  To  identify  the  lactic  acid,  the  con¬ 
tents  of  the  retort  are  evaporated  with  zinc  oxide  and  filtered  while 
hot ;  zinc  lactate  crystallises  on  cooling.  A  few  centigrams  of  the 
zinc  lactate  are  mixed  with  phosphoric  acid  and  extracted  with  ether. 
The  ethereal  solution  is  evaporated,  and  a  little  cobalt  acetate  and 
lead  acetate  added.  A  precipitate  is  obtained  of  cobalt  lead  lactate 
in  the  form  of  colourless,  hexagonal  plates  which  are  feebly  Isevo- 
rotatory.  M.  J.  S. 

Volatile  Acids  in  Beer  ;  Detection  of  Neutralising  Agents  in 
Beer.  By  Eduard  Spaeth  (Zeit.  anal .  Chem.,  1899,  38,  745 — 769). — 
The  acid  reaction  of  normal  beers  is  chiefly  due  to  the  presence  of 
primary  phosphates,  with  comparatively  small  quantities  of  volatile  and 
non-volatile  organic  acids.  In  beer  brewed  with  due  regard  to  cleanli¬ 
ness  and  purity  of  yeast,  a  further  development  of  acidity  is  extremely 
slow,  and  is  mainly  due  to  the  production  of  volatile  acid  (acetic).  In 
many  small  breweries,  however,  these  precautions  are  not  observed, 
and  the  conditions  are  often  highly  favourable  to  the  access  of  the 
lactic  acid  bacterium.  It  is  accordingly  found  that  home-brewed  beers, 
which  have  turned  sour  owe  their  increased  acidity  principally  to  the 
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development  of  lactic  acid,  whilst  the  amount  of  acetic  acid  is  often 
scarcely  greater  than  in  normal  beers.  The  proposal  of  Ott  to  recog¬ 
nise  the  fact  of  a  sour  beer  having  been  neutralised  with  an  alkali  by 
estimating  the  volatile  acids  obtained  by  steam  distillation  before 
and  after  the  addition  of  phosphoric  acid,  fails  therefore  to  attain  its 
object. 

An  estimation  of  the  alkalinity  of  the  ash  of  the  beer  will  often 
indicate  that  the  beer  has  been  neutralised.  The  ash  of  100  c.c.  of 
normal  beer  rarely  requires  more  than  0*3  c.c.  of  normal  acid;  a 
higher  alkalinity  is  a  qualitative  indication,  but  for  quantitive  pur¬ 
poses  the  author  has  not  been  able  to  simplify  his  earlier  process 
(Abstr.,  1898,  ii,  407).  Prior’s  method  (Abstr.,  1893,  ii,  53)  seems 
also  to  be  a  trustworthy  one.  M.  J.  S. 

Detection  of  Grlycuronic  Acid  in  Urine.  By  Paul  Mayer 
(Ghem.  Centr.,  1899,  ii,  450  ;  from  Berlin  Idin .  Wocli .,  36,  591 — 593). — 
See  this  vol.,  ii,  155. 

Determination  of  the  Bromine  Absorption  of  Oils.  By 
Parker  C.  McIlhiney  {J.  Amer .  Chem.  Soc 1899,  21,  1084 — 1089. 
Compare  Abstr.,  1894,  ii,  370). — The  author  has  slightly  modified  his 
process.  The  oil  is  dissolved  in  carbon  tetrachloride  and  a  solution 
of  bromine  of  known  strength  in  the  same  solvent  is  added.  The 
action  of  the  bromine  is  complete  in  a  few  minutes ;  the  bottle  is 
placed  in  ice  and  solution  of  potassium  iodide  is  introduced  by  the 
ordinary  device.  The  excess  of  bromine  liberates  iodine,  which  is 
then  titrated  with  Nj  10  solution  of  sodium  thiosulphate. 

If  rosin  or  rosin  oil  is  present,  hydrogen  bromide  will  be  also 
formed ;  this  is  estimated  by  adding  to  the  bleached  liquid  a  solution 
of  potassium  iodate.  This,  in  the  presence  of  potassium  iodide  and 
the  acid,  liberates  iodine,  which  is  then  again  titrated  and  calculated 
into  hydrogen  bromide.  L.  de  K. 

Detection  of  Sesame  Oil.  By  A.  Bomer  [with  K.  Winter] 
{Chem.  Centr.,  1899,  ii,  729 — 730  ;  from  Zeit.  Unters.  Nahr.-Genussm ., 
2,  705 — 709). — The  author  has  investigated  the  properties  of  sesamin, 
one  of  the  unsaponifiable  constituents  of  sesam6  oil,  in  which  it  occurs 
to  the  extent  of  0*2 — 0*5  per  cent.  It  is  very  soluble  in  chloroform 
but  only  slightly  so  in  ether  or  light  petroleum  ;  by  means  of  ether,  it 
may  be  readily  separated  from  phytosterol.  The  unsaponifiable 
portion  of  sesame  oil  is  first  crystallised  from  alcohol  and  the  crystals 
are  then  washed  with  small  quantities  of  ether  until  the  undissolved 
mass  is  free  from  phytosterol  crystals.  Sesamin  is  colourless,  crystal¬ 
lises  in  large  needles,  or  forms  irregularly  shaped,  round  crystals,  and 
melts  at  120 — 122°;  when  contaminated  with  phytosterol,  the  melting 
point  may  be  as  low  as  110 — 112°.  A  mixture  of  equal  parts  of  acetic 
anhydride  and  sulphuric  acid  added  to  sesamin  causes  a  brownish- 
green,  then  bluish-green,  finally  dark  cherry-red,  or  reddish-blue 
coloration.  Sulphuric  acid  added  to  the  chloroform  solution  turns 
cherry-red  or  blue,  leaving  the  chloroform  colourless ;  water  does  not 
discharge  the  colour.  Its  alcoholio  solution  turns  violet  on  adding 
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sulphuric  acid.  Solutions  of  sesamin  show  a  right-handed  polarisation. 
It  seems  incapable  of  esterification. 

Sesame  oil  contains  a  small  quantity  of  an  active  principle  to  which 
the  Baudouin  reaction,  so  characteristic  of  this  oil,  is  due.  This 
substance  may  be  removed  from  the  mother  liquor  of  the  crude  phyto¬ 
sterol  or  even  from  sesame  oil  itself  by  treatment  with  animal  charcoal. 
From  the  charcoal,  it  may  be  recovered  by  treatment  with  ether  ;  it  then 
forms  a  pure  brown  or  reddish-brown,  resinous  mass  which  still  gives 
the  Baudouin  reaction  in  a  dilution  of  1  :  500,000.  As  this  substance 
is  affected  by  heat,  care  must  be  taken  to  avoid  over-heating  when 
testing  margarine  for  sesame  oil.  L.  de  K. 

Milk  Analyses  :  New  Process  for  the  Simultaneous  Estima¬ 
tion  of  Residue,  Fat,  and  Ash.  By  H.  Timpe  {Chem.  Gentr 
1999,  ii,  977  ;  from  Zeit.  offentl.  Chem 5,  413 — 416). — 5  c.c.  of  milk 
are  introduced  into  a  weighed  Gooch’s  crucible  filled  with  asbestos  and 
the  residue  is  obtained  by  drying  for  4 — 5  hours  in  an  air-bath  at 
100—102°. 

The  fat  is  extracted  with  ether,  the  crucible  being  placed  in  a 
Soxhlet’s  apparatus,  and  the  ash  found  by  incineration.  L.  de  K. 

Determination  of  the  Melting  Point  of  Fats.  By  Ferdinand 
Jean  {Chem.  Centr .,  1899,  ii,  973  ;  from  Ann.  chim.  anal,  appl .,  4, 
331 — 334). — A  platinum  wire,  such  as  is  used  for  making  borax  beads, 
is  dipped  into  the  liquid  fat  and  the  bead  allowed  to  cool  for  4  hours. 
It  is  then  attached  to  the  bulb  of  a  thermometer  and  suspended  in  a 
beaker  containing  water ;  heat  is  applied  and  the  temperature  is 
noticed  first  when  the  edges  of  the  fat  become  translucent  and  then 
when  the  whole  globule  is  transparent,  the  mean  of  the  two  observa¬ 
tions  being  taken  as  the  melting  point.  If  the  fat  does  not  melt  to  a 
clear  liquid,  the  wire  is  first  bent  like  an  8,  dipped  into  the  fat,  and 
when  cold  it  is  pulled  straight.  The  temperature  at  which  the  fat 
detaches  itself  from  the  wire  and  floats  on  the  water  is  taken  as  the 
melting  point.  L.  de  K. 

Detection  of  Acetaldehyde  in  Ether.  By  Hermann  Blaser 
{Chem.  Centr. ,  1899,  ii,  848;  from  Pharm .  Centr.-HaUe,  40,607). — 
Instead  of  using  a  solution  of  magenta  decolorised  with  sulphurous 
acid,  the  author  takes  a  very  weak  solution  of  magenta  (1  : 100,000) 
and  bleaches  this  completely  by  exposure  to  sunlight.  This  solution 
gives  very  sharp  reactions  with  aldehyde.  L.  de  K. 

[Detection  of]  Acraldehyde  and  certain  other  Aldehydes. 
By  Louis  Lewin  (. Ber .,  1899,  32,  3388 — 3389). — Acraldehyde  gives 
a  gentian-blue  coloration  with  a  mixture  of  piperidine  and  a  solution 
of  sodium  nitroprusside ;  very  dilute  solutions  give  a  greenish-blue 
colour,  but  the  reaction  can  be  observed  at  a  dilution  of  1  :  3000  ;  the 
blue  colour  becomes  violet  on  adding  ammonia,  rose-violet  to  rusty- 
brown  with  sodium  hydroxide,  and  brown  with  mineral  acids,  the 
blue  colour  returning  on  adding  water.  Dimethylamine  can  be  used 
in  place  of  piperidine,  but  is  much  less  sensitive. 
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Acetaldehyde  gives  a  similar  blue  coloration  even  at  a  dilution  of 
1  : 10,000,  paraldehyde  and  propaldehyde  at  1  : 1000,  and  cinnam- 
aldehyde  in  alcohol  solution  a  green  to  blue  colour.  Formaldehyde, 
trichloroaldehyde,  isobutaldehyde,  benzaldehyde,  salicylaldehyde, 
phenylacetaldehyde,  cenanthaldehyde  and  furfuraldehyde  give  no 
coloration  with  this  reagent.  T.  M.  L. 

Detection  of  Acetone  in  Urine  and  other  Animal  Secre¬ 
tions.  By  Carl  Oppenheimer  ( Chem .  Centr .,  1899,  ii,  888 — 889  ; 
from  Berl.  Min.  Woch .,  36,  38). — Denig^’s  process  (Abstr.,  1899, 
i,  22 ;  ii,  256)  with  mercuric  sulphate  containing  excess  of  sulphuric 
acid  is  recommended.  When  applying  the  process  quantitatively, 
the  factor  0*055  should  be  substituted  for  0*06  when  calculating  the 
weight  of  the  mercurial  acetone  compound  to  acetone.  L.  de  K. 

New  Methods  in  Indigo  Assay.  By  Robert  Clauser  {Chem. 
Centr. ,  1899,  ii,  978 — 979  ;  from  Oesterr.  Chem.  Zeit.,  2,  521 — 523). — 
After  pointing  out  the  defects  of  the  present  methods,  the  author 
states  that  the  best  results  are  obtained  by  means  of  a  slight  modifi¬ 
cation  of  Schneider’s  naphthalene  process. 

0*3 — 0*5  gram  of  the  powdered  sample  is  mixed  with  quartz  sand 
and  extracted  by  means  of  30 — 40  grams  of  boiling  naphthalene.  The 
naphthalene  cake,  which  contains  all  the  indigo,  is  then  extracted  in 
a  specially  constructed  apparatus  with  200  c.c.  of  boiling  ether, 
and  the  indigo  which  is  left  undissolved  is  collected  on  asbestos  and 
weighed.  L.  de  K. 

A  New  Alkaloidal  Reagent.  Detection  of  Opium.  By 
Mecke  {Chem.  Centr.,  1899,  ii,  683 — 686;  from  Zeit .  offentl.  Chem., 
5,  351 — 354). — The  reagent  is  made  by  dissolving  0*5  gram  of  selen- 
ous  acid  in  100  grams  of  sulphuric  acid.  A  complete  table  and  a 
lengthy  description  are  given  showing  the  action  of  the  acid  on  the 
alkaloids  in  the  cold  and  on  warming. 

By  means  of  the  intense  bluish-green  coloration  given  by  the  new 
reagent,  it  is  possible  to  detect  with  certainty  the  presence  of  the 
rarer  opium  alkaloids  in  suspected  cases  of  poisoning  with  that  drug. 

L,  DE  K. 
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Method  for  the  Exhibition  of  the  'Properties  of  Polarised 
Light.  By  Nicolai  A.  CJmoff  (Zeit.  physikal .  Chem .,  1899,  30, 
711 — 715). — The  paper  contains  an  account  of  a  number  of  interesting 
lecture  experiments.  If  a  beam  of  plane  polarised  light  is  projected 
on  to  a  glass  cone  with  a  vertical  angle  of  about  68°,  to  the  base  of 
which  is  attached  a  paper  screen,  a  circular  disc  of  light  is  formed  on 
the  screen,  by  reflection  from  the  glass,  with  two  dark  minima  180° 
apart,  these  showing  the  plane  of  polarisation.  Various  colour  effects 
are  obtainable  by  interposing  plates  of  quartz,  &c.  By  downward 
reflection  of  the  beam  into  a  glass  jar  of  water,  to  which  has  been 
added  a  little  alcoholic  solution  of  resin,  two  dark  lines  down  the 
opalescent  liquid  mark  the  plane  of  polarisation  and  one  of  the  most 
interesting  suggestions  is  the  replacing  of  the  water  by  a  solution  of 
sugar,  &c.,  when  spiral  dark  bands  are  obtained,  illustrating  the 
rotation  of  the  plane  of  polarisation.  L.  M.  J. 

Spectrum  of  Silicon.  By  Sir  Norman  Lockver  ( Proc .  Roy .  Soc., 
1899,  65,  449 — 452). — A  double  line  previously  found  in  the  spectra 
of  gases  distilled  from  the  mineral  eliasite  was  probably  due  to  the 
fusion  of  the  glass,  and  in  reality  belongs  to  silicon,  of  which  element 
several  other  lines  have  now  been  detected.  The  silicon  lines  may  be 
divided  into  three  sets,  no  two  of  which  behave  alike  under  varying 
electrical  conditions.  It  is  found  that  the  three  sets  of  lines  respec¬ 
tively  attain  a  maximum  intensity  at  the  levels  of  stellar  temperature 
represented  by  /3}  y,  and  £  Orionis.  A  line,  however,  at  X  3905*8, 
occurring  in  both  arc  and  spark  spectra,  is  not  represented  in  the 
spectra  of  any  of  these  stars.  J.  0.  P. 

New  Lines  in  the  Ultra-red  of  the  Argon  Spectrum.  By 
Raffaele  Nasini,  Francesco  Anderlini,  and  Roberto  Salvadori 
(Real.  Accad .  Lincei,  1899,  [v],  8,  ii,  269 — 271). — By  photographing 
the  ultra- red  portion  of  the  spectra  of  various  natural  gases,  including 
gas  from  a  fumarole  on  Vesuvius  and  that  of  the  G-rotta  del  Cane,  new 
argon  lines  of  the  following  wave-lengths  are  detected  :  798*0,  803  0, 
814*0,  832*0,  845*0,  and  857*5.  T.  H.  P. 

Reversible  Photochemical  Processes.  By  Robert  Luther 
(Zeit.  physikal.  Chem.y  1899,  30,  628 — 680). — The  changes  investigated 
were  the  blackening  of  silver  chloride  and  silver  bromide  ;  this  being 
attended  with  the  liberation  of  halogen,  it  is  probable  that  for 
any  particular  light  intensity  the  products  are  in  equilibrium  when 
the  pressure  of  the  halogen  reaches  a  certain  value.  In  order  to 
determine  the  relation  between  the  light  intensity  and  the  halogen 
pressure,  observations  were  made  of  the  intensity  necessary  to  cause 
blackening  of  glass  plates  coated  with  deposits  of  silver  chloride  and 
bromide,  the  deposits  being  in  contact  with  halogen  solutions  of 
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varying  strength,  details  of  the  method  adopted  being  given.  Curves 
are  obtained  for  log.  concentration  against  log.  light  intensity.  The 
question  is  also  investigated  theoretically,  and  the  author  deduces  an 
equation  for  the  variation  of  the  equilibrium  constant  with  illumina¬ 
tion,  namely,  RT.{\ogK  bright  -  logAT  dArk}  =  G/3^axvx(lx  -  1),  where 
G  represents  the  concentration  of  the  light  rays,  and  ax,  vx ,  and  lx  are 
the  molecular  coefficients,  molecular  volume,  and  the  capacity  function 
for  radiations  of  the  several  substances  entering  into  the  reaction. 
Hence  the  equilibrium  constant  is  unaffected  by  light  only  when  this 
expression  is  zero;  in  general,  the  form  is  lo gK~  AI  +  G,  where  I  is 
the  light  intensity  and  A  and  G  are  constants,  but  the  experimental 
results  are  not  in  accord  with  these  deductions.  The  E.M.F/s  of 
platinum  electrodes  in  various  illuminated  halogen  solutions,  that  is, 
the  oxidation  potentials  of  the  solutions,  were  also  determined,  and  the 
comparison  of  these  values  with  the  light  intensity  again  shows  no 
accord  with  the  theories  of  either  the  author  or  of  Luggin.  No 
evidence  could  be  obtained  of  a  reverse  process,  that  is,  no  light 
phenomena  are  obtainable  by  the  chlorination  of  the  darkened 
products.  The  values  1*44  and  1- 14  volts  were  obtained  for  the  E.M.F.’s 
of  respectively  bright  and  dark  silver  chloride  electrodes  in  Nj  10 
chloride  solution.  By  determinations  of  the  E.M.F.  of  a  platinum 
electrode  in  a  solution  containing  silver  powder  with  varying  quanti¬ 
ties  of  chlorine  or  bromine,  evidence  was  obtained  of  the  existence  of 
the  compounds  Ag2Cl  and  Ag2Br,  but  no  other  compounds  are  in¬ 
dicated.  Further  work  on  the  same  question  is  promised  by  the 
author.  L.  M.  J. 

Absorption  of  Rdntgen’s  Rays  by  Aqueous  Solutions  of 
Metallic  Salts.  By  Lord  Blythswood  and  E.  W.  Marchant  ( Proc . 
Roy.  Soc.,  1899,  65,  413 — 428). — The  absorption  of  normal  solutions 
of  salts  with  the  same  acid  radicle  increases  with  the  atomic  weight  of 
the  metal,  although  the  increase  in  some  cases,  for  example,  calcium, 
strontium,  and  barium,  is  not  very  marked.  Bromides  and  iodides 
are  all  highly  absorbent,  and  of  other  salts  nitrates,  chlorides,  and 
sulphates  are  placed  in  the  order  of  increasing  absorptive  power.  The 
absorption  in  a  given  thickness  of  salt  solution  is  not  proportional  to 
the  concentration,  but  follows  approximately  a  logarithmic  law.  The 
amount  of  absorption  varies  logarithmically  with  the  thickness  of  the 
solution  traversed  by  the  rays.  The  results  are  largely  confirmatory 
of  those  obtained  by  Gladstone  and  Hibbert  (Abstr.,  1897,  ii,  131; 
Ghem.  News,  1898,  78,  199).  J.  C.  P. 

Radiations  from  Radium.  By  Henri  Becquerel  ( Compt .  rend., 
1900,  130,  206 — 211.  Compare  this  vol.,  ii,  81,  125,  126). — The 
rays  emitted  by  the  chloride  and  carbonate  of  radium  are  equally 
deviated  by  the  electro-magnet,  the  radiation  from  different  specimens 
varying  in  intensity,  but  not  in  kind.  The  deviation  produced  by  a 
given  magnetic  field  remains  constant,  whether  the  experiments  are 
made  in  air  or  in  a  vacuum.  The  remainder  of  the  paper  contains  an 
account  of  physical  experiments  not  suitable  for  abstraction. 

G.  T.  M. 
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Dispersion  of  the  Radiation  of  Radium  in  a  Magnetic 
Field.  By  Henri  Becquerel  (Compt.  rend.,  1900,  130,  372 — 376. 
Compare  this  vol.,  ii,  126). — The  author  continues  his  researches  on 
this  subject,  and  describes  various  experimental  improvements  which 
enable  him  to  obtain  more  definite  results.  N.  L. 

Electromotive  Force  and  Chemical  Equilibrium.  By  Victor 
Rothmund  (Zeit.  physikal,  Chem.f  1899,  31,  69 — 78). — When  k  is  the 
equilibrium  constant  of  a  chemical  process  which  in  a  galvanic  element 
originates  the  electromotive  force  Ef  then  E ~  ETlogJc :  application 
of  this  general  equation  to  the  system  : — metal  |  oxide  |  KOH  |  oxygen 
at  atmospheric  pressure  |  platinum,  leads  to  the  equation 

II  —  (Lm/ cw,)4/?1.(J?/q/ £q)4, 

where  II  is  the  dissociation  pressure  of  the  metallic  oxide,  n  the 
valency  of  the  metal,  Lm  and  £0  the  electrolytic  solution  pressures  of 
the  metal  and  oxygen,  cm  and  c0  the  concentrations  of  the  metal  and 
hydroxyl  ions  respectively.  When  the  solution  is  saturated  with 
oxide,  the  product  cm1/n.c0  =  a  const.,  so  that  the  dissociation  pressure 
of  an  oxide  depends,  not  only  on  the  electrolytic  solution  pressure  of 
the  metal,  but  also  on  a  constant  peculiar  to  the  oxide.  In  general, 
however,  the  order  of  affinity  of  metals  for  oxygen  will  be  determined 
by  their  electrolytic  solution  pressures. 

The  E.M.F.  of  the  combination  Pt  |  0?  |  NaOH  |  HgO  j  Hg  is 
0T59  volt;  from  this  value,  with  the  equation  E  —  ETlogJI,  the  dis¬ 
sociation  pressure  II  of  mercuric  oxide  is  calculated  to  be  10~8'08  mm. 
of  mercury  at  ordinary  temperatures ;  this  does  not  agree  with  the 
value  calculated  from  Pelabon’s  numbers  (Abstr.,  1899,  ii,  423)  and 
the  heat  of  formation  of  mercuric  oxide. 

A  theoretical  connection  is  established  between  the  dissociation 
constant  of  a  gas  and  the  electrolytic  solution  pressures  of  its  com¬ 
ponents  ;  thus  it  is  shown  that  the  dissociation  of  hydrogen  iodide  can 
be  calculated  from  the  electrolytic  dissociation  of  aqueous  hydriodic 
acid,  Henry’s  partition  coefficients,  and  the  electrolytic  solution  pres¬ 
sures  of  hydrogen  and  iodine.  The  author  urges  investigation  of  the 
relation  between  various  equilibrium  constants,  and  advocates  the  use 
of  ergo-chemical  equations.  J.  C.  P. 

A  New  Kind  of  Transition  Element.  By  Ernst  Cohen  (Proc, 
K.  Akad.  Wetensch.  Amsterdam ,  1899,  2,  153 — 158  ;  Zeit.  physikal . 
Chem.y  1899,  30,  623 — 627). — Although  below  20°  the  grey  modifi¬ 
cation  of  tin  is  the  stable  one,  yet  the  white  modification  may  be 
supercooled,  and  an  element  may  accordingly  be  constructed  of  the 
form  : — Electrode  of  grey  tin  |  Solution  of  a  tin  salt  |  Electrode  of 
white  tin.  The  E.M.F.  will  be  0  0001983  T/n.logl0Pg/Pw  volt  for 
this  element  where  n  is  the  valency  of  the  tin,  Pg  and  Pw  the  electrolytic 
solution  pressures  of  the  grey  and  white  modifications  respectively. 
Actual  measurement  of  the  E.M.F.  showed  that  the  ratio  PwjPg  was 
1  at  20°,  the  transition  temperature,  and  >  1  at  temperatures  below 
20°.  Thus  the  white  modification  has  the  greater  electrolytic  solution 
pressure,  and  will  precipitate  grey  tin  from  solutions  of  tin  salts  below 
20°,  a  conclusion  confirmed  by  experiment.  This  explains  why  a 
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solution  of  a  tin  salt  is  highly  favourable  to  the  conversion  of  the 
white  into  the  grey  modification. 

When  Ex  is  the  difference  of  potential  between  the  grey  tin  and  the 
tin  solution  in  which  it  is  immersed,  ix  the  heat  of  ionisation  of  the 
grey  tin,  and  e0~  96540  coulombs,  then  E1~i1/ne0  +  T.dEjdl' :  a 
corresponding  relation  holds  for  the  other  electrode.  Combining  these 
with  the  equation  T.dD/dT^rl/(Vw-  Vg ),  where  D  is  the  external 
pressure,  rx  the  heat  evolved  when  1  kilogram  of  white  tin  is  con¬ 
verted  into  grey  tin,  Vw  and  V9  the  volume  in  cubic  metres  occupied  by 
1  kilogram  of  the  white  and  grey  modifications,  the  author  deduces 
the  equation  dTjdD  =  0*00105  A(VW  —  Vg)jn(dEljdT -  dE^dT)y  A  being 
the  atomic  weight  of  the  metal  forming  the  electrode.  J.  C.  P. 

Theory  of  the  Transition  Cell  of  the  Third  Kind.  By  Ernst 
Cohen  ( Proc .  K.  Akad .  Wetensch.  Amsterdam ,  1899,  2,  334 — 342. 
Compare  Abstr.,  1898,  ii,  276). — The  general  type  of  this  transition 
element  consists  of  two  cells  coupled  in  opposition  ~{a)  electrode  rever¬ 
sible  with  respect  to  the  anion  j  saturated  solution  of  a  salt  S  in  contact 
with  the  stable  solid  phase  of  the  salt  |  electrode  reversible  with 
respect  to  the  cation,  and,  ( b )  electrode  reversible  with  respect  to  the 
anion  |  saturated  solution  of  the  salt  S  in  contact  with  the  metastable 
solid  phase  of  the  salt  |  electrode  reversible  with  respect  to  the  cation; 
S,  for  example,  may  be  zinc  sulphate,  the  transition  temperature  of 
the  hydrates  ZnS04,7H20  and  ZnS04,6H20  being  39°.  The  tempera¬ 
ture  coefficient  of  this  transition  element  at  39°  is  calculated  in  the 
following  way.  Differentiation  of  the  equation  E~  q(P  —  T)/P,  leads 
to  dEjdT—  -q/Ej  where  E  is  the  E.M.F.  of  the  element,  q  the  heat 
effect  of  the  change  involved,  and  P  the  absolute  transition  tempera 
ture  of  the  change  ;  q  is  calculated  by  extrapolation  from  Thomsen's 
figures,  and  also  determined  experimentally,  leading  to  dE/dT  at  39° 
~  -0*51  millivolts.  From  Jaeger’s  values  (compare  Abstr.,  1898, 
ii,  202)  for  the  E.M.F.  of  Clark  cells  containing  solid  ZqS04,7H20  or 
ZnS04,6H20,  it  may  be  shown  that  dE/dT  at  39°=  —  0  55  millivolts, 
agreeing  well  with  the  calculated  coefficient. 

The  solubilities  of  both  hydrates  of  zinc  sulphate  have  been  deter¬ 
mined  at  temperatures  between  —  5°  and  39°,  and  results  obtained 
agreeing  closely  with  those  of  Callendar  and  Barnes  (Abstr.,  1898, 
ii,  276).  J.  C.  P. 

Alleged  Identity  of  Red  and  Yellow  Mercuric  Oxides.  I. 
By  Ernst  Cohen  (Proc.  K.  Akad.  Wetensch.  Amsterdam ,  1899,  2, 
273 — 281 ). — The  E.M.F.  of  the  system  mercury  |  red  mercuric  oxide  in 
caustic  potash  |  yellow  mercuric  oxide  in  caustic  potash  |  mercury  has 
been  very  carefully  determined  by  comparison  with  a  standard  cell  at 
25°.  To  begin  with,  the  E.M.F.  was  0*585  millivolt,  but  it  increased 
to  a  maximum  of  1*237  millivolts  in  about  24  hours,  falling  there¬ 
after,  and  reaching  a  constant  value,  0*685  millivolt,  after  170  hours. 
When  the  oxides  were  previously  shaken  with  water  to  remove  solu* 
ble  matter,  and  left  in  contact  with  the  aqueous  caustic  potash  before 
being  put  in  the  cell,  the  E.M.F.  was  constant  from  the  first,  and  equal 
to  0*685  millivolt.  It  thus  appears  that  red  and  yellow  mercuric 
oxides  are  isomeric,  contrary  to  Ostwald’s  view  (Zeit.  physikal. 
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Chem .,  1895,  18,  159).  The  author’s  results  are  also  at  variance  with 
those  of  Glazebrook  and  Skinner,  according  to  whom  a  difference  of  7 
millivolt  exists  at  12°  between  the  E.M.F.  of  Gouy  standard  cells 
made  with  the  two  oxides  ( Phil .  Trans.,  1892,  183,  367).  J.  C.  P. 

Metallic  Crystallisation  by  Electrical  Transport  of  Certain 
Metals  in  Distilled  Water.  By  Thomas  Tommasina  (Compt.  rend., 
1900, 130,  325 — 327). — When  an  electric  current  of  less  than  1  milli- 
ampere  is  sent  through  flat  zinc  electrodes  placed  in  distilled  water, 
the  electrodes  being  very  close  to  each  other,  well  defined  crystals  of 
metallic  zinc  are  deposited.  At  first,  no  gas  is  evolved,  but  after  the 
action  has  been  going  on  for  some  time,  there  is  an  evolution  of  gas 
from  the  cathode,  the  electrodes  become  oxidised,  and  the  deposition 
of  the  metal  ceases.  If  the  anode  is  removed,  cleaned,  and  then 
replaced,  the  action  begins  again.  With  a  copper  plate  as  cathode, 
and  a  zinc  anode,  crystals  of  zinc  are  deposited  on  the  copper.  Simi¬ 
lar  results  were  obtained  with  silver  and  cadmium.  If  the  two  elec¬ 
trodes  are  too  widely  separated,  then  a  kind  of  haze  appears  between 
them  ;  this  contains  very  small,  metallic  crystals,  which  are  arranged 
in  a  chain-like  form.  H.  R.  Le  S. 

Polarisation  Phenomena  observed  in  Quantitative  Electro¬ 
lytic  Determinations.  By  Hugh  Marshall  ( Proc .  Roy.  Soe .  Edin., 
1899,  22,  532 — 538). — Attempts  have  been  made  to  determine  the 
time  necessary  for  the  complete  electrolytic  deposition  of  nickel,  with 
varying  current  strengths,  and  different  quantities  of  metal.  With  a 
cathode  current  density  of  0‘6 — 0*7  ampere  per  sq.  decim.,  the  time 
required  for  the  deposition  of  0T — 0'5  gram  nickel  was  found  to  be  4 
hours;  the  volume  of  the  solution  was  135  c.c.,  and  it  contained  5 
grams  each  of  ammonium  sulphate  and  ammonia.  In  certain  cases,  the 
voltmeter  showed  a  rise  of  0*5  volt  towards  the  end  of  the  operation, 
and  precisely  in  these  cases  was  the  deposition  of  the  nickel  complete. 
This  rise  of  potential  may,  in  fact,  be  taken  as  an  indication  that  all 
the  nickel  has  been  deposited,  as  is  shown  by  a  number  of  test  experi¬ 
ments. 

The  removal  of  the  last  traces  of  nickel  from  the  solution  is  thus 
accompanied  by  an  increased  resistance  between  the  electrodes.  Ex¬ 
periment  shows  that,  when  the  potential  begins  to  rise,  only  2 — 3  mg, 
of  nickel  remain  in  solution.  When  small  quantities  of  nickel  have 
to  be  estimated,  it  is  advisable  to  use  a  small  volume  of  solution  and 
a  small  vessel,  in  which  case  the  rise  of  potential  above  referred  to  is 
more  marked  and  rapid.  It  remains  to  be  seen  whether  this  polarisa¬ 
tion  effect,  probably  due  to  a  film  on  the  cathode,  can  be  trusted  to 
appear  in  all  cases.  J.  0.  P. 

Electrolytic  Reduction  of  Potassium  Chlorate.  By  Adolph 
L.  Voege  ( J ‘  Physical  Chem.t  1899,  3,  577 — 601). — The  investigations 
were  made  with  the  object  of  collecting  data  to  serve  as  basis  for  a 
theory  of  electrolytic  reduction.  Electrolysis  in  acid  and  alkaline 
solutions  showed  that  the  percentage  quantity  of  hydrogen  used  in  the 
reduction  is  greater  in  the  former  than  in  the  latter,  and  is,  moreover, 
a  function  of  the  current,  decreasing  with  increasing  current  density. 
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In  the  further  experimental  work,  solutions  in  dilute  sulphuric  acid 
were  chiefly  used.  The  reduction  varies  with  the  metal  employed  as 
electrode,  and  was  greater  for  zinc  than  for  platinum,  being  also 
dependent  on  the  physical  structure  ;  in  the  case  of  cadmium,  the 
reduction  efficiency  did  not  alter  with  varying  current  density,  so 
that  this  metal  is  less  efficient  than  zinc  for  weak  currents,  but  more 
efficient  for  strong  currents.  The  effect  of  the  acid  concentration 
was  determined,  and  it  was  found  that  the  maximum  efficiency  was 
obtained  for  acid  about  3/4  normal,  the  potassium  chlorate  being  about 
1/2  concentrated  at  64°.  Rise  of  temperature  causes  an  increase  of 
efficiency,  the  reduction  being  increased  from  52  to  90  per  cent,  by  a 
rise  of  from  25*6°  to  81T°.  Potassium  chloride  was  usually  found  in 
the  anode  liquid,  but  this  was  due  entirely  to  diffusion  from  the  cathode 
liquid,  and  not  to  any  anodic  reduction.  A  greater  reduction  than 
that  due  to  the  electrolytic  hydrogen  is  sometimes  obtained,  this 
being  most  probably  caused  by  the  secondary  action  of  the  zinc  on  the 
potassium  hydroxide,  produced  at  the  cathode,  with  the  consequent 
formation  of  potassium  zinc-oxide  and  hydrogen.  Copper  was  found 
to  readily  dissolve  in  the  acid  solution  of  potassium  chlorate,  with  no 
evolution  of  hydrogen,  but  with  a  98  per  cent,  yield  of  potassium 
chloride ;  the  electrolytic  reduction  with  copper  electrodes,  however,  is 
not  as  great  as  in  the  case  of  zinc  electrodes.  L.  M.  J. 

The  Dilution  Law.  By  Wilder  D.  Bancroft  (Zeit.  physikaL 
Chem 1899,  31,  188 — 196). — The  empirical  formula  K^Cf/Cg  is 
suggested  as  a  general  expression  of  the  dilution  law,  where  C%  and  Cs 
are  the  volume  concentrations  of  the  dissociated  and  undissociated 
portions  respectively ;  K  and  n  vary  for  different  electrolytes.  By 
using  Kohlrausch’s  numbers  for  ten  strongly  dissociated  salts,  and 
plotting  ^-lo gCi  along  one  axis,  and  JlogC'*  along  the  other,  the 
author  shows  that  the  curve  obtained  for  each  electrolyte  is  a  straight 
line,  and  that  n  may  be  calculated  in  each  case  from  the  pitch  of  the 
curve ;  K  may  then  be  calculated  for  each  dilution,  and  from  the 
mean  of  the  values  so  found  the  degree  of  dissociation  which  satisfies 
the  equation  K—CijCg  may  be  calculated  and  compared  with  the 
observed  value.  A  remarkably  good  agreement  is  obtained,  except 
in  the  case  of  the  most  concentrated  solutions ;  n  varies  from  1*36  for 
potassium  chloride  to  1'55  for  silver  nitrate.  It  is  suggested  that  the 
generalised  dilution  law  may  give  more  accurate  values  for  the 
dissociation  in  concentrated  solutions  than  can  be  obtained  from 
conductivity  determinations.  J.  C.  P. 

Molecular  Susceptibility  of  the  Salts  of  the  Rare  Earths. 
By  Stefan  Meyer  ( Ber .,  1900,  33,  320 — 321.  Compare  du  Bois 
and  Liebknecht,  this  vol.,  ii,  127). — The  author’s  values  for  the 
molecular  magnetism  of  the  series  praseodymium,  neodymium,  samar¬ 
ium,  gadolinium,  and  erbium,  derived  from  a  study  of  their  dry 
compounds,  indicates  that  their  susceptibility  coefficients  have  the 
following  relative  values :  Pr :  Nd  :  Si :  Gd  :  Er  =  2  :  5  : 10  :  23  :  40,  whilst 
from  the  data  furnished  by  du  Bois  and  Liebknecht  from  their 
determinations  of  the  atomic  magnetism  in  solutions  of  the  salts  of 
the  rare  earths,  the  following  ratio  is  obtained  :  Pr  :  Nd  :  Sa  :  Gd  :  Er  = 
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3  : 5  : 12  :  26  :  37.  The  discrepancy  in  the  two  series  is  probably  due 
to  the  variable  quantities  of  impurities  present  in  the  substances 
under  examination,  the  paramagnetism  of  yttrium  and  ytterbium,  for 
example,  being  almost  certainly  due  to  the  presence  of  other  elements. 

G.  T.  M. 

Molecular  Susceptibility  of  the  Paramagnetic  Salts  of  the 
Iron  Group,  By  Otto  Liebknecht  and  A.  P.  Wills  (Ber.y  1900, 
33.  443 — 445.  Compare  this  vol.,  ii,  127). — Determinations  of  the 
magnetic  susceptibility  of  36  salts  of  the  metals  chromium,  manganese, 
iron,  cobalt,  nickel,  and  copper  have  been  made,  and  the  results  are 
indicated  in  tabular  form.  The  salts  of  cobalt  are  placed  next  to 
those  of  iron  on  account  of  the  close  relationship  existing  between  the 
magnetic  properties  of  these  elements,  whether  free  or  combined. 
When  the  series  is  arranged  in  this  order,  the  molecular  susceptibility 
attains  its  maximum  at  iron  and  manganese  and  falls  to  its  minimum 
at  copper.  The  susceptibility  of  the  complete  series  of  halogen  salts 
was  determined  in  the  case  of  bivalent  manganese,  cobalt,  and  nickel ; 
it  was  found  to  increase  from  the  fluoride  to  the  chloride  and  then 
fall  to  a  minimum  value  for  the  iodide.  G.  T.  M. 

Electrolytic  Dissociation  of  Certain  Salts  in  Methyl  and 
Ethyl  Alcohols,  as  Measured  by  the  Boiling  Point  Method. 
By  Harry  0.  Jones  ( Zeit .  physikal .  Chem.,  1899,  31,  114 — 141).— 
In  the  various  forms  of  boiling  point  apparatus,  there  are  two 
defects :  (1)  too  little  attention  is  paid  to  the  effect  of  radiation,  (2) 
the  condensed  solvent  is  returned  directly  into  the  boiling  liquid.  An 
apparatus,  resembling  in  some  respects  that  of  Hite  (Abstr.,  1895,  ii, 
479),  has  been  devised  and  used  by  the  author,  in  which  a  cylinder 
of  platinum  foil  is  placed  between  the  thermometer  and  the  walls  of 
the  boiling  tube  ;  this  reduces  the  effect  of  radiation,  and  prevents 
the  condensed  solvent  coming  in  contact  with  the  thermometer  before 
it  is  reheated.  The  boiling  tube  is  surrounded  by  an  asbestos 
jacket,  and  rests  on  a  piece  of  wire  gauze,  which  is  directly  heated 
by  the  flame. 

With  this  comparatively  simple  apparatus,  the  author  has  studied 
the  effect  of  various  dissolved  substances  on  the  boiling  points  of 
methyl  and  ethyl  alcohols.  Determinations  with  acetanilide,  acet¬ 
amide,  diphenylamine,  and  triphenylmethane  gave  a  mean  value  of 
8 ’4  for  the  boiling  point  constant  of  methyl  alcohol.  Experiments 
then  made  with  dissociating  inorganic  compounds  allowed  the  degree 
of  dissociation  to  be  determined.  The  bromides  and  iodides  of  potass¬ 
ium  and  ammonium  are  dissociated  to  the  extent  of  about  50  per 
cent.,  whilst  the  dissociation  of  sodium  bromide  and  iodide  is  greater. 
Potassium  and  sodium  acetates  are  dissociated  to  about  37  per  cent., 
calcium  nitrate  to  about  14  per  cent.  Most  of  the  solutions  con¬ 
tained  1  /100th. — l/50th  of  the  molecular  weight  per  100  grams  of 
solvent. 

Generally,  similar  results  were  obtained  with  ethyl  alcohol  as 
solvent.  The  following  degrees  of  dissociation  were  determined  : 
potassium  iodide  25 — 27  per  cent.,  sodium  iodide  31 — 33  per  cent., 
sodium  bromide  26 — 27  per  cent.,  ammonium  bromide  20 — 21  per 
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cent.,  sodium  and  potassium  acetates  13 — 15  per  cent.,  calcium 
nitrate  4 — 5  per  cent. 

Comparison  of  the  dissociation  of  Various  inorganic  compounds  in 
water,  methyl  alcohol,  and  ethyl  alcohol  leads  to  the  Conclusion  that 
there  is  not  a  proportionality  between  the  dielectric  constants  of  these 
solvents  and  their  dissociating  power,  although  the  dielectric  pro¬ 
perty  seems  to  be  the  chief  factor  concerned.  Other  solvents  with 
high  dielectric  constants,  such  as  formic  acid,  allyl  alcohol,  acetone, 
nitrobenzene,  o-nitrotoluene,  will  have  to  be  investigated  in  order  to 
settle  the  point  satisfactorily.  J.  C.  P. 

Specific  Heats  of  some  Organic  Substances.  By  Gustave 
Eleury  (Compt.  rend.,  1900,  130,  437). — The  specific  heats  of  some 
dry  clothing  materials  were  determined,  with  the  following  results  : 
cellulose,  0*366  ;  wool,  0*393 ;  leather,  0*357.  In  the  ordinary 
moist  state,  these  substances  contain  7,  11,  and  16  per  cent,  of  water 
respectively,  and  the  specific  heats  are  :  cellulose,  0*41  ;  wool,  0*459  ; 
leather,  0*45.  N.  L. 

Atomic  Weights  and  Physical  Properties.  By  Thomas  Bayley 
( Chem .  News ,  1899,  80,  282). — The  product  of  melting  point  (absolute) 
and  coefficient  of  linear  expansion  has  a  nearly  constant  value  0*02 
for  certain  elements.  The  value  of  x  in  the  equation  (specific  heat) 
x  (melting  point)  —  x  (atomic  weight)  is  given  for  a  number  of  elements. 

j.  c.  p . 

Change  in  the  Transition  Point  of  Ammonium  Nitrate  at 
32°  through  addition  of  Potassium  Nitrate.  By  Wolf  MOlleb 
(Zeit.  physikal.  Chem.,  1899,  31,  354 — 359). — If  t0  and  tx  are  the 
transition  temperatures  of  ammonium  nitrate  before  and  after  addition 
of  potassium  nitrate,  and  c  is  the  molecular  concentration  of  potassium 
nitrate  in  100  grams  of  ammonium  nitrate,  the  molecular  depression 
of  the  transition  point  is  —  this  molecular  depression  dimin¬ 

ishes  as  the  concentration  of  potassium  nitrate  increases,  and  the 
change  takes  place  according  to  Rothmund’s  equation  — 
B22jq.(c2-  cA),  where  T  is  the  absolute  transition  temperature  of  pure 
ammonium  nitrate,  c2and  c1  the  molecular  concentrations  of  potassium 
nitrate  in  100  grams  of  the  two  modifications  of  ammonium  nitrate,  and 
q  the  heat  of  transition  (compare  Abstr.,  1898,  ii,  158).  The  results 
obtained  seem  to  show  that  the  transition  of  ammonium  nitrate  at  32° 
consists  in  a  change  of  quadruple  into  triple  molecules.  J.  C.  P. 

New  Method  of  Determining  Transition  Temperatures. 
By  Ernst  Cohen  {Zeit.  physikal.  Chem.,  1899,  31, 164 — 175). — Systems 
which  pass  into  each  other  are  equally  soluble  at  their  transition 
temperatures.  By  measuring  at  various  temperatures  the  electrical 
resistance  of  saturated  solutions  of  the  stable  and  metastable  modifica¬ 
tions,  two  curves  are  obtained  connecting  temperature  and  resistance, 
and  these  curves  cut  each  other  at  the  temperature  of  transition.  An 
apparatus  is  described  in  which  the  preparation  of  the  saturated 
solution  and  the  measurement  of  the  resistance  can  be  conveniently 
made.  The  application  of  the  method  to  the  systems  ZnS04  +  7H20 
and  ZnSO  +  6H20  gave  for  the  transition  temperature  39°,  in  agree¬ 
ment  with  the  values  obtained  by  other  methods  (Abstr.,  1898,  ii,  276  ; 
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this  vol.,  ii,  184).  The  metastable  form  below  39°,  ZnS04 -h  6H20,  is 
obtained  by  covering  a  solution  saturated  about  60°  with  a  layer  of 
paraffin  oil,  and  allowing  it  to  cool  very  slowly  in  a  large  water-bath. 

The  method  is  also  employed  for  determining  the  resistance  of  a 
saturated  copper  sulphate  solution  at  various  temperatures  j  the  curve 
connecting  temperature  and  resistance  shows  in  this  case  a  slight 
discontinuity  at  56°.  A  Daniell  cell,  in  which  a  saturated  copper 
sulphate  solution  is  combined  with  a  5  per  cent,  zinc  sulphate 
solution,  shows  a  discontinuity  in  the  E.M.F.  curve  at  the  same  tem¬ 
perature.  The  author  criticises  Preece’s  ( Proc .  Roy.  Soc 1883,  35, 
48)  and  Carhart’s  experiments  on  the  internal  resistance  of  the  Daniell 
cell.  J.  C.  P. 

Partial  Association  of  Liquid  Molecules.  By  J.  J.  van  Laar 
(Ztit.  physilcal.  Chem.,  1899,  31,  1 — 16). — A  thermodynamical  treatment 
of  the  subject  with  a  number  of  involved  calculations.  The  equation 
(H20)2m2H20  represents  the  equilibrium  between  the  simple  and 
double  water  molecules,  and  the  association  is  accompanied  by  the 
absorption  of  1930  cal.  per  18  grams  at  0 — 60°.  For  ethyl  alcohol,  a 
similar  equation  holds,  whilst  methyl  alcohol  and  acetic  acid  are  to  be 
regarded  as  consisting  partly  of  triple  molecules. 

The  change  of  18  grams  of  simple  water  molecules  into  double  mole¬ 
cules  is  accompanied  by  an  expansion  of  8*44  c.c.,  the  corresponding 
expansion  for  46  grams  of  ethyl  alcohol  being  2  c.c.  ;  the  contraction 
which  occurs  in  mixing  water  and  ethyl  alcohol  therefore  points  to  a 
decrease  in  the  number  of  associated  molecules.  It  is  further  shown 
that  the  partial  association  of  the  molecules  explains  the  irregular 
thermal  expansion  of  water.  J.  C.  P. 

[Negative  Heat  of  Formation  of  Alloys  of  Zinc  and  Copper]. 
By  Alexander  Galt  (Proc.  Roy .  Soc .  Edin .,  1899,  22,  137 — 149  and 
619 — 621). — By  determining  the  heat  of  solution  in  dilute  nitric  acid 
of  a  powdered  alloy  and  of  a  mixture  of  the  two  component  metals  in 
the  same  proportion,  the  heat  of  formation  of  the  alloy  may  be 
ascertained.  Copper-silver  alloys  shows  little  or  no  heat  of  formation. 
Copper-zinc  alloys  containing  more  than  30  per  cent,  of  copper  have  a 
considerable  positive  heat  of  formation,  but  if  the  percentage  of  copper 
is  less  than  30,  the  heat  of  formation  is  negative.  J.  C.  P. 

[Thermochemistry  of]  the  Uric  Acid  Series.  By  Marcellin 
P.  E.  Berthelot  (Compt.  rend.,  1900,  130,  366 — 372). — The  following 
determinations  were  made  with  the  object  of  ascertaining  the  thermal 
effect  of  oxidation  and  methylation  in  the  uric  acid  series. 


Substance. 

Heat  of  combustion. 

Heat  of 

At  constant 
volume. 

At  constant 
pressure. 

formation. 

i 

1-Methylpurine . 

820*88  Cal. 

820*60  Cal. 

-4774  Cal. 

7-Oxypurine  . 

583*57  „ 

582*69  „ 

4-26*86  ,, 

2-Oxypurine  . 

592*47  \\ 

591*59  ,, 

+  17-96  „ 

l-Methyl-7-oxypurine  . 

760-08  " 

759*49  ,, 

4-13*37  „ 
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A  comparison  of  these  figures  with  the  results  previously  obtained 
for  xanthine  (Abstr.,  1899,  ii,  400)  shows  that  the  conversion  of 
7-oxypurine  (hypoxanthine)  into  xanthine  and  uric  acid  by  the 
successive  fixation  of  oxygen  develops  69 '8  Cal.  and  51*4  Cal.  re¬ 
spectively  ;  from  the  former  figure,  the  heat  of  formation  of  purine 
itself  is  calculated  as  —  44  Cal.  The  decreasing  development  of  heat 
for  successive  additions  of  oxygen  is  in  accord  with  the  results  ob¬ 
tained  in  the  indole  series  (loc.  cit.).  The  conversion  of  hypoxanthine 
into  1-methylhypoxanthine  is  accompanied  by  the  absorption  of 
13*5  Cal.,  instead  of  by  the  development  of  5 — 6  Cal.  as  is  com¬ 
monly  the  case  with  homologous  compounds ;  the  difference  between 
the  heats  of  combustion  (176*8  Cal.)  is  also  greater  than  the  normal 
(157  Cal.).  Methylation  is  therefore  accompanied  by  an  increase  in 
the  energy  of  the  system,  just  as  is  the  case  with  the  three 
methylxanthines,  and  Matignon’s  observations  as  to  the  anomaly 
exhibited  by  compounds  in  which  the  methyl  group  is  directly  united 
to  nitrogen  are  confirmed.  By  deducting  from  the  heat  of  formation 
of  methylpurine  the  difference  between  the  corresponding  figures  for 
hypoxanthine  and  methylhypoxanthine,  the  heat  of  formation  of  purine 
is  found  to  be  -  34*2  Cal.  as  against  the  value  -  44  Cal.  deduced  above 
from  the  oxidation  phenomena.  N.  L. 

Heat  of  Dissociation  of  Violuric  Acid  and  of  Water.  By 
Bichard  Abegg  (Ber.,  1900,  33,  393 — 394). — Guinchard  has  shown 
(Abstr.,  1899,  i,  781)  that  the  dissociation  constant  of  violuric  acid 
increases  rapidly  as  the  temperature  rises ;  from  his  values,  the  heat  of 
dissociation  can  be  calculated  by  van’t  Hoff’s  formula,  the  mean  value 
being  about  -  3700  Cal.  This  is  about  10  times  as  great  as  the  values 
obtained  with  acetic  and  other  weak  acids,  and  confirms  the  view 
that  the  ionisation  is  accompanied  by  an  (endothermic)  isomeric  change. 

In  a  similar  way,  the  high  value  of  the  heat  of  dissociation  of 
hydrogen  fluoride  (  —  3550  Cal.),  when  compared  with  hydrogen 
chloride  (  —  1080  Cal.)  and  hydrogen  bromide  (  —  1617  Cal.),  is  an 
indication  that  the  ionisation  is  accompanied  by  the  dissociation  of 
H2F2  into  2HF. 

+  - 

The  heat  of  dissociation  of  water  into  the  ions  H  and  OH  is  very 
large,  amounting  to  — 13000  Cal.,  and  this  is  regarded  as  due  in  part 
to  its  high  association  factor,  the  complex  molecules  (H20)a;  being 
broken  down  into  &H20  in  the  ionisation.  T.  M.  L. 

Antimony  Trichloride  in  Cryoscopy.  By  Stanislaw  Tolloczko 
(Zeit.  physikaL  Chem .,  1899,  30,  705 — 710). — According  to  the  views 
of  Briihl  (Abstr.,  1899,  ii,  10),  the  dissociating  power  is  due  to  incom¬ 
plete  saturation  of  the  solvent,  and  if  so,  marked  dissociation  should 
be  found  for  solutions  in  antimony  trichloride,  a  compound  which, 
owing  also  to  its  convenient  freezing  point,  is  well  adapted  for 
cryoscopy.  The  eryoscopic  constant  was  found  to  be  184  by 
determinations  of  the  depressions  produced  by  xylene,  anthracene, 
diphenylmethane,  acetophenone,  and  benzophenone  ;  this  high  constant, 
ten  times  that  of  water,  indicates  a  latent  heat  of  fusion  of  12*9  cal. 
With  potassium  chloride  and  potassium  bromide,  indications  of  consider- 
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able  dissociation  were  obtained,  increasing  with  dilution,  the  value  0*69 
being  obtained  for  the  bromide  at  a  concentration  of  about  0*2  per 
cent.  BriihRs  views  have  hence,  in  this  case,  been  confirmed  (see,  how¬ 
ever,  Kahlenberg  and  Lincoln,  Abstr.,  1899,  ii,  397).  The  author  points 
out  the  suitability  of  the  substance  as  a  solvent  for  cryoscopic  deter¬ 
minations  of  the  molecular  weight  of  drganic  compounds ;  which  are 
for  the  most  part  soluble  in  it.  L.  M.  J. 

Real  and  Apparent  Freezing  Points  and  Cryoscopic 
Methods.  By  Meyer  Wildermann  (Zeit.  physikal.  Chem.,  1899,  30, 
577 — 585.  Compare  Abstr.,  1896,  ii,  290). — The  paper,  much  of 
which  has  been  previously  published,  is  essentially  a  recapitulation  of 
the  errors  inherent  in  freezing  point  determinations.  Even  if  the 
instruments  are  absolutely  accurate,  and  if  no  accidental  extraneous 
errors  exist,  the  freezing  point  observed  is  not  the  true  freez¬ 
ing  point,  but  a  temperature  dependent  on  the  velocity  of 
precipitation  or  of  melting  of  the  ice,  the  rate  of  cooling,  and  the 
variation  from  the  convergence  temperature.  Identity  of  results 
obtained  under  similar  conditions  is  thus  no  indication  that  these 
yield  the  true  temperatures  desired,  so  that  repetition  of  experiments 
leads  to  no  final  accuracy.  As  the  errors  are  functions  of  the  tempera¬ 
ture,  the  observed  depressions  are  also  inaccurate,  and  it  is  only  by 
determining  the  magnitude  of  each  effect,  and  correcting  for  it,  that 
really  trustworthy  determinations  of  freezing  points  and  cryoscopic 
depressions  can  be  obtained.  Examples  are  given  where  neglect  of 
this  may  lead  to  errors  of  6  to  12  per  cent.  The  same  reasoning 
applies  also  to  determinations  of  boiling  points  and  other  constants, 
but  these  are  not  further  considered  (compare  this  vol.,  ii,  131). 

L.  M.  J. 

Thermokinetic  Properties  of  Solutions.  By  Ladislaus 
Natanson  ( Zeit .  physikal.  Chem.,  1899,  30,  681 — 704). — A  purely 
mathematical  paper,  in  which  the  author  discusses,  from  a  thermo¬ 
dynamical  standpoint,  a  system  consisting  of  a  mixture  separated  from 
a  pure  substance,  but  in  which  the  passage  of  one  component  in  either 
direction  is  permitted.  When  the  pure  substance  is  one  component 
of  the  mixture,  the  case  reduces  to  one  of  a  solvent  separated  from  a 
solution  by  a  semipermeable  partition,  and  two  values  are  deducible 
for  the  osmotic  pressure,  according  to  the  component  which  is 
regarded  as  the  solvent.  In  a  solution,  therefore,  there  are  two 
osmotic  pressures  and  it  should  not  be  impossible  in  certain  cases,  as 
for  two  miscible  liquids,  to  experimentally  verify  this.  L.  M.  J. 

Liquefaction  of  Gaseous  Mixtures.  By  F.  Caubet  ( Compt . 
rend.,  130,  167 — 169). — Curves  representing  the  tension  of  saturated 
vapour  against  temperature  are  given  for  methyl  chloride,  carbon 
dioxide,  and  ten  different  mixtures  of  these  compounds,  the  determina¬ 
tions  being  carried  to  the  critical  temperature ;  the  tangent  to  each 
curve  at  its  critical  point  forms  the  critical  line  for  these  mixtures. 
Retrograde  condensation  is  observed  under  those  conditions  repre¬ 
sented  by  the  portion  of  each  curve  to  the  right  of  the  critical  ordi¬ 
nate,  the  most  favourable  conditions  for  the  observation  of  the 
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phenomenon  being  when  this  portion  is  greatest.  In  the  mixtures 
examined,  this  is  the  case  for  those  containing  32*2  and  40*4  per  cent, 
of  methyl  chloride,  where  it  occurs  within  temperature  limits  of 
5°.  Where  comparable,  the  results  are  in  good  accord  with  those 
of  Kuenen,  as  is  seen  by  the  comparison  of  the  author’s  results  for 
the  mixture  containing  59  per  cent,  methyl  chloride  with  Kuenen’s 
results  for  the  mixture  containing  61  per  cent,  of  the  same  compound. 

L.  M.  J. 

Deviations  from  Boyle’s  Law  of  Mixtures  of  Hydrogen  and 
Carbon  Dioxide.  By  J.  E.  Verschaffelt  ( Zeit .  physikal.  Chem.y 
1899,  31,  97 — 102). — For  mixtures  of  hydrogen  and  carbon  dioxide, 
the  author  finds  that  the  values  of  the  coefficient  ml  in  the  equation  : 
pv  —  RT+  mjv  +  m2/v2  +  y  &c.,  can  be  calculated  from  the  formula: 
m1  —  0'00074a:2  —  0*0012^(1  —  x)  —  0*0063(1  —  ce)2,  where  x  represents 
the  ratio  of  the  number  of  hydrogen  molecules  to  the  total  number  of 
molecules  of  the  mixture.  The  experimental  numbers  for  ■m1  show 
good  agreement  with  the  calculated  values. 

At  18°,  mixtures  of  these  gases  obey  to  the  second  approximation 
the  law:  pv~  1067  +  ml/v  =  1*067(1  +  l/v.m1/r067) ;  the  expression 
within  the  brackets,  which  is  equal  to  l*00069x2  +  l*9989x(l  —  #)4* 
0*9941(1  —  cc)2,  is  greater  than  unity  for  hydrogen  (that  is,  when  x=  1) 
less  than  unity  for  carbon  dioxide  (x  —  0),  and  equal  to  unity  for 

the  value  x  =  0*795.  So  that  for  a  mixture  of 
composition  represented  by  this  value  of  x9  Boyle’s 
law  is  obeyed  to  the  second  approximation. 

T.  H.  P. 

Determination  of  Vapour  Density  under 
Arbitrary  Pressure.  II.  By  Otto  Bleier  and 
Leopold  Kohn  ( Monatsh .,  1899,  20,  909 — -925. 
Compare  Abstr.,  1899,  ii,  643). — Several  improve¬ 
ments  in  this  method  are  announced.  Instead 
of  an  air-pump,  it  is  now  recommended  that  a 
mercury  pump  should  be  used,  so  that  the  de¬ 
termination  may  be  started  under  a  pressure  of 
only  2 — 3  mm.  The  bulb  in  which  the  vaporisa¬ 
tion  of  the  substance  takes  place  should  be  of 
400 — 500  c.c.  capacity.  Determinations  can  be 
carried  out  in  which  the  increment  of  pressure 
is  only  about  5  mm.  Such  small  increments  of 
pressure  are  not  conveniently  measured  by  means 
of  the  manometer  previously  described  (loc.  cit.)y 
which  is  replaced  by  the  special  form  of  differential 
manometer  here  figured.  It  is  filled  with  paraffin 
oil  instead  of  mercury,  so  that  the  “  difference  ” 
on  the  manometer  is  about  17  times  as  great  as 
it  would  be  were  mercury  used  and  can  be  easily  read  off  by  the  unaided 
eye.  The  upper  end  of  this  manometer  is  attached  to  a  large  flask  which 
is  provided  with  two  stopcocks  and  an  ordinary  manometer  and 
acts  as  a  “vacuum  reservoir.”  Determinations  are  carried  out  as  follows : 
The  substance  is  first  placed  in  the  neck  of  the  bulb,  which  is  then 
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heated  in  the  required  bath.  The  apparatus,  with  the  stopcock  of  the 
manometer  open,  is  then  exhausted  by  the  pump  till  the  required 
diminution  of  pressure  is  obtained.  The  stopcock  of  the  manometer 
is  then  closed  and  that  of  the  vacuum  reservoir  opened  (this  reservoir 
having  been  previously  exhausted).  The  substance  is  allowed  to 
fall  into  the  bulb  and  the  “  increment  ”  of  pressure  occasioned  by  its 
vaporisation  is  directly  read  off  after  an  interval  of  not  more  than 
4  minutes.  The  air  is  let  into  the  apparatus  again  by  means  of  a 
slit  in  the  stopcock  between  the  “  reservoir  ”  and  the  manometer, 
which  in  one  position  allows  air  to  pass  into  the  manometer,  but  not 
into  the  “reservoir.” 

This  procedure  further  appears  to  afford  a  means  of  determining 
whether  a  substance  undergoes  dissociation,  for  in  such  cases  the 
increment  of  pressure  is  only  slowly,  whilst  in  normal  cases  it  is 
rapidly  (1 — 4  min.),  shown. 

The  results  of  the  large  number  of  determinations  quoted,  using 
baths  of  water,  toluene,  xylene,  and  aniline,  all  agreed  with  the 
theoretical  value  to  within  2  per  cent.  ft.  H.  P. 

New  Pyknometer  for  the  Determination  of  the  Specific 
Gravity  of  Light  Liquids.  By  Heinrich  Gockel  (Zeit.  cmgew.  Chem 
1899,  1194 — 1195). — This  is  a  pyknometer  bulb,  sealed  to  a  massive 
glass  foot,  which  supports  the  instrument  in  an  upright  position  when 
placed  in  water  in  order  to  acquire  a  definite  temperature.  L.  he  K. 

Molecular  Volume  of  Camphor  Derivatives.  By  Albin 
Haller  and  Paul  Th.  Muller  ( Compt .  rend.,  1900,  130,  221 — 224. 
Compare  Abstr.,  1899,  i,  622,  and  this  vol.,  i,  182). — The  molecular 
volumes  of  a  series  of  camphor  derivatives  dissolved  to  a  A/ 4  solution 
in  toluene  were  obtained  by  direct  experiment  and  by  the  employment 
of  the  following  expression  :  M+  S/d  -  S/d',  where  M ,  is  the 

molecular  weight  of  the  compound,  $  the  weight  of  solvent  containing 
one  molecular  proportion  of  the  dissolved  substance,  and  d  and  d'  the 
specific  gravities  of  the  solution  and  solvent  respectively.  These  con¬ 
stants  may  also  be  calculated  from  Traube’s  formula,  —  N -  L  +  C, 

where  N  is  a  coefficient  depending  on  the  number  of  hexamethylene 
rings  in  the  molecule,  L  a  coefficient  proportional  to  the  double  link¬ 
ings,  C  the  co-volume,  and  the  sum  of  the  atomic  coefficients. 
It  is  found  that  the  calculated  values  are  always  greater  than  those 
obtained  by  experiment,  the  difference  being  the  sum  of  the  decrements 
due  to  the  closed  chains  other  than  hexamethylene  rings  present  in 
the  molecule. 

In  the  case  of  methyl  camph orate  which  contains  one  additional  ring, 
the  decrement  is  17*6,  whilst  with  camphor,  borneol,  methyl  campho- 
carbonate,  benzylidenecamphor,  benzylcamphor  and  their  homo- 
logues,  the  mean  value  of  the  decrement  due  to  two  camphor  nuclei  is 
23,  the  extremes  being  20'6  and  25*4.  Piperonylidenecamphor  and 
piperonylcamphor  contain,  in  addition  to  the  camphor  nuclei,  an 
additional  piperonylic  ring ;  this  increases  the  decrement  by  6  units, 
the  mean  value  of  this  coefficient  being  29. 

Bornyl  succinate  contains  two  camphor  residues,  and  the  decrement 
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is  33*2  ;  this  result  indicates  that  the  effect  produced  by  four  closed 
chains  is  not  double  that  produced  by  two,  and  therefore  the  law  of  the 
addition  of  nuclear  decrements  is  not  absolutely  general.  G.  T.  M. 

Surface  Tension  of  Organic  Liquids.  By  Paul  Dutoit  and 
Louis  Friderich  ( Gompt .  rend.,  1900,  130,  327 — 330.  Compare 
Abstr.,  1899,  ii,  350). — The  following  values  of  k,  the  temperature 
coefficient  of  molecular  surface  energy,  were  determined  by  the 
method  of  Ramsay  and  Shields : 

ra-Xylene,  2*20;  mesitylene,  2T5  ;  durene,  2*14;  pentamethyl- 
benzene,  2*165;  aniline,  1*60 — 2*05  ;  methylaniline,  1*99 — 2*08; 
ethylaniline,  2*22;  dimethylaniline,  2*39;  diethylaniline,  2*34; 
o-toluidine,  2*05;  £>-toluidine,  1*72;  dimethyl-o-toluidine,  2*53;  di- 
phenylamine,  2*57;  acetonitrile,  1*50 — 1*56;  propionitrile,  1*67 — 1*74; 
butyronitrile,  1*89;  y>-toluonitrile,  1*88 — 2*05;  hexane,  2*11;  diphenyl, 
2*22  ;  naphthalene,  2*29  ;  acenapht-hene,  2*31  ;  diphenylmethane,  2*25; 
s-diphenylethane,  2*49;  pyridine,  2*17 ;  quinoline,  2*43;  acetone,  1*83; 
methyl  ethyl  ketone,  1*85  ;  acetophenone,  2*14  ;  benzophenone,  2*63. 

The  following  conclusions  are  drawn  :  (1)  the  value  of  k  varies  with 
the  temperature  for  abnormal  liquids,  but  not  for  normal  liquids; 
(2)  for  normal  liquids,  the  value  of  k  is  not  constant,  but  varies 
within  limits  the  range  of  which  is  greater  than  was  formerly 
supposed.  H.  R.  Le  S. 

Nernst’s  Osmotic  Experiment  and  a  Definition  of  Osmotic 
Pressure.  By  A.  Crum  Brown  ( Proc .  Roy.  Soc.  Edin .,  1899,  22, 
439 — 440). — An  osmotic  cell  of  Nernst’s  type  (Abstr.,  1890,  1365) 
may  be  formed  with  three  liquid  layers  as  follows:  (1)  water  -f 
phenol  +  calcium  nitrate,  (2)  phenol  +  water,  (3)  water  +  phenol. 
If  (1)  is  lowermost,  and  (2)  lies  above  it,  then  the  layer  (2),  being 
impermeable  for  calcium  nitrate,  gradually  rises  as  water  diffuses 
from  (3)  to  (1). 

If  two  partially  miscible  liquids  A  and  B  are  shaken  up  under  the 
pressure  p,  and  a  given  solution  of  a  substance  N  in  A  is  shaken  up 
with  B  under  the  pressure  p ,  the  solutions  of  A  in  B  formed  in  the 
two  cases  will  have  the  same  concentration  if  p'  -p  is  equal  to  the 
osmotic  pressure.  J.  C.  P, 

Theory  of  Diffusion.  By  Otto  Wiedeburg  (Zeit.  physikal.  Chem ., 
1899,  30,  586 — 592). — The  author  criticises  certain  tacit  assumptions 
in  Bose’s  paper  on  the  “Theory  of  Diffusion”  (Abstr.,  1899,  ii,  729), 
and  deduces  other  expressions.  For  sufficiently  low  concentrations, 
these  reduce  to  one  previously  obtained  empirically,  D  —  DQ  (1-fyc), 
where  Z>0  and  y  are  constants,  the  latter  being  capable  of  positive  or 
negative  values  as  the  diffusion  coefficient  may  either  decrease  or 
increase  with  dilution.  The  value  for  Z>0  is  RT.2uv/u  +  v,  where 
u  and  v  are  the  velocity  of  anion  and  cation  respectively ;  y  has  the 
value  2 jk.{w.(u  +  v)/2uv  -  1}  where  w  is  the  velocity  of  the  undissociated 
molecule  and  k  the  dissociation  constant.  When  y  and  k  are 
small,  therefore  and  is  otherwise  calculable  where 

the  other  constants  are  known.  The  values  of  w  and  of  D 0  are  so 
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calculated  for  copper  sulphate,  but  the  results  do  not  agree  with  those 
obtained  by  extrapolation  from  measurements  of  the  diffusion. 

L.  M.  J. 

Osmotic  Pressure  of  Concentrated  Solutions.  By  Thomas 
Ewan  (Zeit.  physikal.  Chem.}  1899,  31,  22 — 34). — When  P  is  the  os¬ 
motic  pressure  at  the  temperature  T  of  a  solution  of  1  gram  of  sucrose 
in  m  grams  of  water,  thermodynamical  considerations  lead  to  the  rela¬ 
tion  ;—Pv0/JT=  WQ(1  /F- l/T,)  -  cl'2.(T0-F)2/F2-dQT/dm.(l/F -  1  \T) 
+  CLj2.(T -  Ffl F2,  where  v0  is  the  increase  of  volume  accompanying 
dilution,  J  the  mechanical  ^equivalent  of  heat,  F  the  freezing  point  of 
the  solution,  W0  the  latent  heat  of  fusion  of  water  at  its  freezing 
point  Tq,  g  the  difference  between  the  specific  heats  of  water  and  ice, 
dQ/dm  the  heat  of  dilution,  and^C^  the  temperature  coefficient  of  the 
heat  of  dilution. 

The  freezing  points  of  several  sucrose  solutions  containing  from 
30 — 70  grams  of  sucrose  per  100  grams  of  water  have  been  carefully 
determined.  The  molecular  depressions  obtained  are  satisfactorily 
given  by  the  equation  ^.342  =  18*58  +  0*972,  where  t  is  the  depression 
of  the  freezing  point  in  a  solution  containing  <7  grams  of  sucrose  in  100 
grams  of  water.  The  formula  gives  values  about  1  per  cent,  smaller 
than  those  of  Baoult  (Abstr.,  1899,  ii,  203). 

As  regards  the  heat  of  dilution,  it  is  found  that  if  Q  be  the  heat 
developed  when  a  solution  of  1  gram  of  sucrose  in  0*6051  gram  of  water  is 
diluted  until  it  contains  m  grams  of  water  to  1  gram  of  sucrose  at  about 
14°,  Q=  l’25(m  —  0*605 1)/(0*6  +  m),  whence  dQ/dm  —  1*506/(0*6  —  m)2. 
Equations  are  also  given  for  calculating  the  temperature  coefficient  of 
dQ/dm  and  v0. 

Of  various  empirical  formulae"  representing  {dP/dT)v  as  a  function 
of  the  concentration,  the  most  satisfactory  was  found  to  be  ( dP\dT)v  — 
RI\_V  —  (V -~nM 0v0)/m],  where  V  is  the  volume  of  solution  containing 
342  grams  of  sucrose  and  nM0  grams  of  water  ;  nAf0v0  is  the  increase 
of  volume  that  would  occur  if  nM0  grams  of  water  were  added  to  the 
solution  without  appreciably  changing  its  concentration.  V  —  nAf0vQ 
is  a  measure  of  the  volume  occupied  by  the  sucrose,  and  experiment 
shows  it  to  be  nearly  constant:  the  quantity  {V-nM0v0)/m  corre¬ 
sponds  with  the  b  of  van  der  Waals’s  equation. 

On  the  supposition  that  the  dissolved  substance  does  not  polymerise 
or  dissociate,  an  expression  is  obtained  for  calculating  the  molecular 
weight  from  the  freezing  point  depression  in  a  concentrated  solution  ; 
with  this  expression,  values  are  obtained  for  the  molecular  weight  of 
sucrose  not  differing  greatly  from  342.  J.  C.  P. 

Hydrates  in  Solution,  By  Wilder  D.  Bancroft  (J.  Physical 
Chem.y  1899,  3,551 — 554). — Nernst,  in  his  “  Theoretische  Chenne,” 
considers  only  very  briefly  the  case  in  which  the  solvent  actually  takes 
part  in  the  reaction,  and  there  deduces  that,  in  a  dilute  solution,  the 
percentage  of  the  hydrated  substance  is  independent  of  concentration. 
This,  however,  only  holds  when  no  secondary  electrolytic  dissociation 
takes  place,  and  the  author  therefore  extends  the  case  to  hydrated 
salts.  If  A  be  the  total  concentration  of  the  salt,  c  that  of  the  water 
x  the  anhydrous  dissociated  salt,  and  y  the  amount  of  dissociated  salt, 
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the  equilibrium  equations  are  (for  a  binary  salt)  Kx/v  =  (ylv)2  ( 1)  ; 
KM-*-vW  —  x/v.(c/v)n  (2) ;  hence  by  regarding  cjv  as  constant, 
that  is,  for  dilute  solutions,  is  obtained  dC3(A  —  x-y)v  =  (ylvf  (3), 
from  which  follows  a  decrease  of  hydration  by  dilution,  so  that 
hydrated  salts  are  decomposed  by  water.  By  combination  of  (1)  and 
(3),  with  elimination  of  x ,  there  results  K4(A  —  2/)lv~(ylv)*t  which 
is  the  ordinary  dilution  law  of  Ostwald ;  so  that  this  law  is  valid  for 
hydrated  salts,  and  the  variations  are  not  accounted  for  by  the 
assumption  of  hydrates.  Cases  are  considered  also  where  one  ion  is 
hydrated,  or  where  only  the  hydrated  salt  is  an  electrolyte,  but  no 
essential  difference  results.  L.  M.  J. 

Solid  Solutions  and  Isomorphous  Mixtures.  By  Giuseppe 
Bruni  (Heal  Accad.  Lincei ,  1899,  [v],  8,  ii,  212 — 219). — A  polemical 
paper  in  which  Bodlander  and  Kuster's  views  concerning  the  different 
behaviour  of  solid  solutions  and  isomorphous  mixtures  are  combated. 

T.  H.  P. 

Reciprocal  Solubility  of  Liquids.  By  Giuseppe  Bruni  ( Real . 
Accad .  Lincei ,  1899,  [v],  8,  ii,  141 — 149). — The  author  has  studied  the 
mutual  solubility  of  water  and  methyl  ethyl  ketone  in  presence  of 
1*5  per  cent,  of  alcohol.  The  curve  obtained,  which  is  the  section 
of  the  dineric  surface  by  a  plane  parallel  to  one  side  of  the  triangu¬ 
lar  diagram,  is  closed  and  shows  that  mixtures  of  water  and  methyl 
ethyl  ketone  in  presence  of  1‘5  per  cent,  of  alcohol  can  only  form  two 
distinct  layers  at  temperatures  lying  between  +16°  and  4- 148°.  For 
the  upper  part  of  the  curve,  the  diameter  parallel  to  the  axis  of  con- 
con  centrat-ions  is  nearly  a  straight  line,  whilst  for  the  lower  portion 
this  is  no  longer  the  case. 

The  freezing  point  curve  for  the  same  mixture  has  also  been 
determined  and  is  found  to  have  no  point  in  common  with  the  liquid 
solubility  curve.  This  has  never  before  been  observed  with  curves 
representing  states  of  stable  equilibrium.  T.  H.  P. 

Solubility  of  Ethyl  Acetate  in  Aqueous  Salt  Solutions.  By 
Hans  Euler  (Zeit.  physikal .  Chem.y  1899,  31,  360 — 369). — Ethyl 
acetate  is  less  soluble  in  salt  solutions  than  in  pure  water.  The 
equivalent  diminution  of  solubility  is  represented  by  the  expression 
(0*825  -l)/7n>  where  0*825  is  the  solubility  (in  gram-molecules  per 
litre)  of  ethyl  acetate  in  pure  water  at  28°,  and  l  its  solubility  in  a 
salt  solution  of  the  concentration  m.  The  value  of  this  expression  has 
been  determined  for  a  number  of  salt  solutions  of  various  concentra¬ 
tion,  and  the  results  resemble  those  obtained  by  Roth  for  the  solubility 
of  gases  in  salt  solutions  (Abstr.,  1898,  ii,  18).  Thus  the  equivalent 
diminution  of  solubility  increases  with  the  dilution  of  the  salt  solution, 
and  when  the  various  salts  are  arranged  according  to  their  values 
for  the  above  expression,  the  order  is  the  same  whether  the  dissolved 
substance  be  hydrogen,  nitrous  oxide,  or  ethyl  acetate.  Comparison 
of  the  results  obtained  in  these  three  cases  shows  that  the  percentage 
diminution  of  solubility  increases  with  the  solubility  of  the  compound 
investigated.  J.  C.  P, 
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Gibbs’  !Phase  Rule.  By  C.  H.  Wind  (Zeit.  physical.  Chem.,  1899, 
Si,  390 — 397). — A  proof  of  the  phase  rule,  not  suitable  for  abstraction. 
The  author  claims  to  have  arrived  at  a  clear  formulation  of  the  phase 
rule  with  a  minimum  of  initial  hypothesis.  J.  C.  P. 

Application  of  the  Phase  Rule  to  Alloys  and  Rocks.  By 
Henri  le  Chatelier  ( Compt .  rend.,  1900,  130,  85 — 87). — The  succes¬ 
sive  reversible  changes  which  a  mixture  of  molten  solids  may  experi¬ 
ence  during  cooling  at  constant  pressure,  such  as  solidification,  crys¬ 
tallisation,  separation  of  solid  phases,  &c.,  must  finally  lead  to  a 
univarient  system,  in  which  the  number  of  phases  is  equal  to  the 
number  of  independent  constituents,  and  as  an  example  the  cooling  of 
a  molten  mixture  of  iron  and  carbon  is  considered.  As  a  natural 
example,  granite  is  cited  ;  here  the  independent  constituents  are  three 
in  number — silica,  alumina,  and  potash,  whilst  three  phases  are  also 
present,  namely,  quartz,  felspar,  and  mica.  If,  in  a  mass  thus  obtained, 
there  is  present  a  greater  number  of  phases,  then  the  operations 
leading  to  its  formation  are  not  reversible  and  the  mass  is  not  in 
stable  equilibrium.  The  principal  cause  of  such  unstable  systems  is 
too  rapid  cooling  and  in  alloys  a  characteristic  is  that  the  properties 
are  very  variable  and  dependent  on  the  conditions  of  preparation. 

L.  M.  J. 

Physical  Equilibrium  in  Mixtures  of  Isomorphous  Sub¬ 
stances.  By  Giuseppe  Bruni  and  F.  Gorni  (Real.  Accad.  Lincei, 
1899,  8,  ii,  181 — 190.  Compare  Abstr.,  1899,  ii,  356,  and  731). — 
Freezing  point  curves  have  been  traced  for  the  following  mixtures  of 
isomorphous  compounds.  (1)  p-Dichlorobenzene  (m.  p.  52*7°)  and 
yj-ch^orobromobenzene  (m.  p.  67*0°).  (2)  p-Dichlorobenzene  and 

y>-dibromobenzene  (m.  p.  85*9°).  In  each  of  these  cases,  the  gradual 
addition  of  the  component  of  higher  melting  point  to  the  other  causes, 
firstly,  a  lowering  of  the  freezing  point,  which  afterwards  rises, 
the  curves  being  continuous.  (3)  p-Chlorobromobenzene  and  p-dibromo- 
benzene.  In  this  case,  the  freezing  point  rises  continuously  when 
the  component  of  higher  melting  point  is  added  to  the  other.  (4)  Azo¬ 
benzene  and  dibenzyl.  On  adding  azobenzene  to  dibenzyl,  depression 
of  the  freezing  point  takes  place  until  about  30  per  cent,  of  the  former 
is  present,  after  which  the  curve  runs  horizontally  for  some  distance 
and  then  rises. 

Mixtures  of  cinnamic  and  phenylpropionic  acids  give  a  freezing 
point  curve  similar  to  that  given  by  most  isomorphous  mixtures, 
although  these  acids  have  crystalline  forms  which  are  in  no  way 
simply  related. 

It  is  concluded  that  no  difference  in  kind,  but  only  in  degree,  exists 
between  the  freezing  point  curves  of  isomorphous  mixtures  and  those 
of  solid  solutions  of  non-isomorphous  substances. 

The  following  crystallographic  data,  from  measurements  by  G.  Boeris, 
are  given.  jo-Dibromobenzene  :  monoclinic  [a  :  b  :  c  =  2*6660  : 1  :  1*4179. 
ft  =  67°22/],  jp-Chlorobromobenzene  :  monoclinic  \a  :  b  :  c  =  2*6077  :  1  : 
1*4242.  /?  =  67°0'].  Phenylpropionic  acid  ;  monoclinic  [a  :b  :  c—  1*6054 
;  1 :  0*5552.  p  =  78°47'].  T.  H.  P. 
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Equilibrium  between  Sulphuric  Acid  and  Sulphates  in 
Aqueous  Solution.  By  Sydney  A.  Kay  ( Proc .  Roy .  Soc.  Edin.} 
1899,  22,  484 — 522). — The  amount  of  free  acid  in  a  mixed  solution 
of  sulphuric  acid  and  a  normal  sulphate  has  been  determined  by 
measuring  the  rate  of  catalysis  of  ethyl  acetate,  a  correction  being 
applied  for  the  influence  of  the  normal  salt  on  the  catalytic  action  of 
the  acid. 

The  equilibrium  may  be  represented  by  an  equation  of  the  form 
[c2(l  -  ai)]°-85/[c3(l  -  a3)]  =  A/[c2(l  -a2)]*,  where  cv  c2,  are  the  total 
concentrations  of  sulphuric  acid,  normal  sulphate,  and  acid  sulphate 
respectively,  and  av  a2,  and  a3  the  corresponding  degrees  of  dissocia¬ 
tion  ;  x  is  equal  to  unity  for  potassium  sulphate,  and  has  the  value 
1*35  for  sodium  and  lithium  sulphates.  The  constant  A  has  a  charac¬ 
teristic  value  in  each  case,  and  in  the  expressions  involving  potassium, 
sodium,  and  lithium  sulphates  has  the  values  0*259,  0  0618,  and 
0*060*  The  expression  gives  results  agreeing  well  with  those  actually 
observed.  J,  C.  P. 

Reciprocal  Salt  Pairs.  II.  Equilibrium  Phenomena  in 
Presence  of  a  Double  Salt.  By  Wilhelm  Meyerhoffer  and 
A.  P.  Saunders  {Zeit.  physiJcal.  Chem 1899,  31,  370 — 389). — A  con¬ 
tinuation  and  expansion  of  the  work  recorded  in  an  earlier  paper 
(Abstr.,  1899,  ii,  410).  The  change  of  the  system  K3Na(S04)2-f- 
NaCl  +  Na2SO4,10H2O  at  16*3°,  consisting  in  a  dehydration  of  the 
sodium  sulphate,  is  fully  considered,  and  the  conditions  of  existence 
of  hydrated  sodium  sulphate  determined  and  graphically  represented. 
Distinction  is  drawn  between  congruent  and  incongruent  cryo- 
hydrates  ;  the  former  solidify  regularly,  whether  solid  is  present  or 
not,  whilst  with  the  latter,  the  presence  of  a  certain  quantity  of  solid 
salt  is  necessary. 

It  is  pointed  out  that,  in  many  cases  of  secondary  transition,  a 
better  review  of  the  phenomena  is  secured  by  the  use  of  van’t  Hoff’s 
theory  than  by  the  application  of  the  phase  rule.  J.  C.  P. 

Characteristics  of  certain  Chemical  Reactions.  By  John 
Gibson  {Proc.  Roy.  Soc.  Edinn  1898,  22,  33 — 37). — The  chemical 
behaviour  of  hydrochloric,  nitric,  and  sulphuric  acids  is  shown  to 
differ  in  several  special  cases,  according  as  the  acid  is  above  or  below 
the  strength  corresponding  with  maximum  conductivity.  The  author 
reviews  the  general  connection  between  chemical  reactions  and  con¬ 
ductivity,  and  states  as  a  working  hypothesis  that  the  degradation  of 
potential  chemical  energy  is  generally  associated  with  molecular  re¬ 
arrangement  involving  diminished  electrical  resistance.  J.  C.  P. 

Velocity  of  Graded  Actions.  By  James  Walker  {Proc.  Roy . 
Soc.  Edin 1898,  22,  22 — 32). — When  a  reaction  takes  place  in  two 
stages,  the  theory  of  mass  action  in  its  usual  form  will  be  applicable 
only  if  one  stage  of  the  reaction  takes  place  in  a  very  short  time  as 
compared  with  the  other.  Otherwise  it  may  be  shown  that,  when  the 
two  reactions  involved  are  non-reversible  and  unimolecular, 
z  =  J{1  +  ne~ mt j {m  -  n)  +  me “* ntj (n  -  m)}, 
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where  z  is  the  quantity  of  the  final  substance,  and  m  and  n  are  the 
velocity  constants  of  the  two  separate  reactions.  The  error  introduced 
by  calculating  z  as  if  the  reaction  took  place  in  one  stage  instead  of 
two,  depends,  of  course,  on  the  relative  value  of  m  and  n,  and  for  the 
relation  w=100m  is  of  small  account  except  at  the  beginning  of  the 
action.  J.  C.  P. 

Numerical  Laws  of  Chemical  Equilibrium.  By  Octave 
Boudouard  ( Compt .  rend.,  1900,  130,  132 — 134). — In  a  gaseous  system 
in  equilibrium  there  exists  at  all  temperatures  and  pressures  a  relation 
between  the  concentration  of  the  various  gaseous  phases  which  is 

given  by  the  equation  RT^L.dTjT2  +  NlogP  +  logcnc1wl-.../(7m(71mi---'  — 

constant  where  L  is  the  heat  of  reaction,  P  the  total  pressure,  c,  cp--* 
the  concentration  of  the  reaction  gases,  C,  Cp***  that  of  the  products, 
n ,  ttp-..  wijjWj....  the  numbers  of  the  reacting  and  produced  molecules, 

and  K  the  sum^  +  TijH - In  the  case  of  the  system, 

carbon  dioxide,  carbon  monoxide,  and  carbon,  the  final  equilibrium 
does  not  depend  on  the  initial  state  between  650°  and  800°,  and  the 
expression  reduces  in  this  case  to  —  21 000/ T+  logc/C2  =  constant, 
( L  —  42  Cals.).  From  this,  the  ratios  of  the  concentration  of  the  two 
oxides  at  various  temperatures  are  calculated,  the  agreement  of  result 
with  experimental  determinations  being  seen  in  the  following  table : 


Carbon  dioxide.  Carbon  monoxide. 


Temp. 

Found. 

Calc. 

Found. 

Calc. 

650° 

0'61 

0-61 

0*39 

0-39 

800 

0-07 

010 

0-93 

0*90 

925 

0-04 

0-03 

0'96 

0*97 

L.  M.  J. 

Kinetics  of  Reactions  with  Auxiliary  Reactions.  By  Rudolf 
Wegscheider  (Zeit.  physikal.  Chem .,  1899,  30,  593 — 600).— In  the 
Lehrbuch  der  AUgemeinen  Chemie,  2,  ii,  247  et  seq .,  Ostwald  considers 
the  case  of  reaction,  accompanied  by  collateral  reactions,  that  is,  a  re¬ 
action  in  which  two  distinct  sets  of  products  result,  but  the  cases 
examined  are  specially  chosen  as  simplified  examples,  and  in  each 
lead  to  but  one  differential  equation  for  the  reaction  velocity. 
The  author  considers  the  case  more  fully,  and  shows  that  in  general 
there  are  as  many  differential  equations  needed  as  there  are  collateral 
reactions.  The  ratio  of  the  sets  of  products  is  also  in  general  a  time 
function,  but  is  constant  in  those  cases  in  which  tbe  left  sides  of  the 
equations  representing  the  various  reactions  are  identical,  and  the 
observation  of  this  constancy  is  a  sufficient  proof  of  this  identity  ob¬ 
taining.  L.  M.  J. 

Velocities  of  Reaction.  By  Alexandre  de  Hemptinne  ( Zeit . 
physikal.  Chem.,  1899,  31,  35 — 41). — Velocity  constants  are  given  for 
the  hydrolysis  of  methyl  acetate  by  mixtures  of  varying  composition 
of  hydrochloric  acid  and  acetone,  together  with  the  electrical  conduc¬ 
tivities  of  the  different  mixtures.  The  velocity  constant  and  the 
conductivity  both  decrease  as  the  proportion  of  hydrochloric  acid  pre¬ 
sent  decreases,  but  not  to  the  same  degree,  the  ratio  of  speed  to  con¬ 
ductivity  increasing.  Thus,  besides  the  ionic  action,  the  solvent  exerts 

14—2 
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further  action  on  the  velocity  of  hydrolysis,  and,  in  the  case  of  acetone 
this  action  is  catalytic,  since  acetone  has  no  action  either  on  methyl 
acetate,  or  its  products  of  hydrolysis. 

In  presence  of  glycerol,  neither  hydrochloric  nor  sulphuric  acid 
gives  constant  velocity  numbers  for  the  hydrolysis  of  methyl  acetate  ; 
the  promotion  of  the  hydrolysis  by  glycerol  depends  on  the  slight 
affinity  the  latter  possesses  for  the  acetic  acid  produced.  T.  H.  P. 

Velocity  of  Reaction  in  Heterogeneous  Systems.  By 
Heinrich  Goldschmidt  [with  Anton  Misserschmitt]  ( Zeit .  physikal. 
Chem .,  1899,  31,  235 — 249). — The  difficulty  of  keeping  a  solution 
saturated  with  a  slightly  soluble  substance  in  a  heterogeneous  system 
may  be  avoided  by  dissolving  the  substance  in  a  liquid  which  does  not 
mix  with  the  solvent  used ;  experience  shows  that  in  this  case 
equilibrium  is  rapidly  established  between  the  two  solutions. 

The  author  has  examined  the  rate  of  hydrolysis  of  ethyl  acetate  by 
dilute  hydrochloric  acid,  dissolving  the  ester  in  benzene,  and  shaking 
the  benzene  solution  with  the  hydrochloric  acid  solution.  The  equation 
for  the  velocity  constant  is  k  =  \jt.(v2  +  vlC)!vlC.\ogaj(a  -  x),  where 
a  is  the  initial  quantity  of  ester,  x  the  acetic  acid  formed  after  time 
t ,  v1  and  v2  the  volumes  of  hydrochloric  acid  and  benzene  respectively, 
and  C  (  =  0-079)  the  partition  coefficient  of  ethyl  acetate  between  water 
and  benzene.  The  values  of  k  calculated  with  this  equation  are 
fairly  constant,  but  show  a  tendency  to  fall  with  the  time.  This  is 
accounted  for  by  the  action  not  going  completely  from  left  to  right 
of  the  equation,  a  small  quantity  of  the  ester  remaining  undecomposed 
in  the  benzene.  When  allowance  is  made  for  this,  a  very  satis¬ 
factory  series  of  values  is  obtained  for  the  constant. 

A  bimolecular  reaction,  the  hydrolysis  of  ethyl  acetate  with  baryta, 
has  also  been  studied  in  a  similar  way.  The  velocity  constant  was 
found  to  have  the  same  value  as  in  a  homogeneous  system,  provided 
the  concentrations  of  the  reacting  substances  were  not  over  l/20th 
normal.  J.  C.  P. 

The  Velocity  of  Reaction  before  complete  Equilibrium 
and  before  Transition  Points.  True  meaning  of  the  Law  of 
Chemical  Equilibrium  of  Heterogeneous  Systems.  Reactions 
in  Heterogeneous  Systems.  By  Meyer  Wildermann  [Zeit.  physikal. 
Chem.,  1899,  30,  341— 382).— See  Proc.,  1899,  15,  175. 

Influence  of  Catalytic  Agents  on  the  Oxidation  of  Oxalic 
Acid  Solutions.  By  W.  P.  Jorissen  and  Lodewyk  Th.  Reicher 
(Zeit.  physikal.  Chem.,  1899,  31,  142 — 163). — The  paper  contains  a  full 
review  of  investigations  hitherto  published  on  the  influence  of  catalytic 
agents  on  oxidation  generally.  Experiments  made  by  the  authors 
show  that  in  diffuse  light  the  oxidation  of  oxalic  acid  solutions  is 
accelerated  by  the  presence  of  iron,  chromium,  cerium,  thorium,  and 
erbium  sulphates,  sodium  fluoride,  and  manganese  sulphate,  acetate, 
butyrate,  benzoate,  and  oxalate.  Potassium,  magnesium,  and  yttrium 
sulphates  have  no  accelerating  influence.  In  sunlight,  manganese 
sulphate,  oxalate,  acetate,  butyrate,  and  benzoate  increase  the  rate  of 
oxidation.  The  extent  of  the  acceleration  depends  on  the  nature  of 
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the  catalytic  agent  and  grows  with  the  concentration  of  the  latter. 
The  accelerated  oxidation  of  oxalic  acid,  due  to  manganese  salts, 
cannot  be  accounted  for  by  the  formation  of  manganese  oxalate,  which 
is  much  more  slowly  oxidised  than  oxalic  acid  itself.  J.  0.  P. 

Change  in  the  Strength  of  Weak  Acids  by  the  Addition  of 
Salts.  By  Svante  Arrhenius  (Zeit.  physilcal.  Chem .,  1899,  31, 
197 — 229). — When  normal  salts  in  small  quantity  are  added  to 
solutions  of  acetic,  formic,  and  phosphoric  acids,  the  inversion  of  sugar 
by  these  acids  is  accelerated  ;  the  amount  of  acceleration  depends  on 
the  quantity  of  salt  added,  and  is  independent  of  the  nature  of  the 
salt,  although  sodium  bromide  and  potassium  chlorate  behave  excep¬ 
tionally.  The  observed  acceleration  is  corrected  (1)  for  the  effect  of 
the  normal  salt  itself  on  the  inversion,  (2)  for  the  formation  by  double 
decomposition  of  new  undissociated  electrolytes.  Both  corrections  are 
small  when  the  concentration  of  the  salt  solution  added  is  small. 
After  these  two  factors  have  been  allowed  for,  it  is  seen  that  the 
addition  of  the  normal  salt  increases  the  dissociation  constant  of  the 
weak  acid — exactly  what  happens  in  the  case  of  an  ordinary  salt 
solution  ;  further  addition  of  salt,  that  is,  increase  of  concentration, 
increases  the  dissociation  constant,  so  that  normal  salts,  strong  acids, 
and  bases  do  not  obey  Ostwald’s  dilution  law. 

The  correction  applied  in  conductivity  experiments  for  the  con¬ 
ductivity  of  the  solvent  water  is  probably  too  small,  for  the  dissocia¬ 
tion  of  the  carbonic  acid  contained  in  the  water  would,  in  view  of 
the  above  results,  be  much  increased  on  the  addition  of  salts.  If 
this  is  so,  the  degree  of  dissociation  of  a  salt,  as  hitherto  calcu¬ 
lated  from  the  conductivity,  is  too  small.  The  author  points  out  that 
Noyes’  method  of  calculating  the  conductivity  of  a  mixed  salt  solution 
from  that  of  the  separate  solutions  leads  to  results  at  variance  with 
observation ;  experiment,  on  the  other  hand,  confirms  the  view  that 
the  conductivity  of  an  electrolyte  depends  only  on  the  total  number 
of  ions  per  litre  (see  Abstr.,  1888,  1144).  The  author  holds  that 
Noyes’  method  of  calculating  the  diminution  of  solubility  of  a  salt 
on  the  addition  of  one  of  its  ions  to  the  saturated  solution  must  be 
given  up ;  experiments  with  the  sodium  and  silver  salts  of  fatty  acids 
show  that  the  undissociated  portion  of  the  sparingly  soluble  salt  is  by 
no  means  constant,  as  has  hitherto  been  assumed.  In  these  experi¬ 
ments,  it  was  found  that  the  first  addition  of  the  sodium  salt  had  a 
much  greater  effect  on  the  solubility  of  the  silver  salt  than  the 
later  additions.  J.  C.  P. 

Nature  of  Soap  Emulsions.  By  Frederick  G.  Bonn  an  (Zeit, 
physikal.  Chem.,  1899,  31,  42 — 49). — When  oil  drops  are  allowed  to 
ascend  from  a  pipette  through  an  alkaline  liquid,  the  number  of 
drops  formed  from  a  given  volume  of  oil  increases  rapidly  with  the 
concentration  of  the  alkali,  owing  to  the  diminution  of  surface 
tension  caused  by  the  formation  of  a  soap.  Commercial  oils,  which 
exhibit  this  phenomenon,  have  an  acid  reaction,  and  if  the  oil  be  first 
purified,  the  number  of  ascending  drops  is  practically  the  same  in 
N/1000  NaOH  solution  as  in  pure  water.  Solutions  of  fatty  acids  in 
a  pure  neutral  hydrocarbon  of  the  paraffin  series  behave  similarly  to 
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the  commercial  oils ;  the  number  of  drops  formed  depends  on  the 
concentration  of  the  acid  as  well  as  of  the  alkali,  although  the  lower 
fatty  acids  are  without  action  at  all.  The  diminution  of  surface 
tension  due  to  the  salts  of  the  higher  fatty  acids  was  confirmed  by 
comparing  the  levels  in  a  U-tube  of  two  contiguous  hydrocarbon  and 
alkaline  solutions. 

The  peculiar  boiling  phenomena  of  soap  solutions,  investigated  by 
Krafft  (Abstr.,  1896,  i,  80  ;  ii,  468),  cannot  in  the  light  of  the  above 
experiments  be  attributed  to  high  surface  tension,  as  has  been  done 
by  Kahlenberg  and  Schreiner  (Abstr.,  1899,  ii,  202),  but  is  due  to  the 
frothing  of  the  liquid,  as  shown  by  Lord  Rayleigh. 

It  appears  that  the  soap  is  concentrated  in  the  layer  between  oil 
and  aqueous  solution,  with  the  effect  that  the  formation  of  small 
drops  is  favoured.  The  stability  of  an  emulsion  is  due  to  this 
concentrated  surface  layer  resisting  the  union  of  the  already  existing 
small  drops ;  from  this  point  of  view,  emulsions  are  akin  to  frothing, 
and  it  is  suggested  that  froth  is  a  sort  of  air  emulsion.  J.  C.  P. 

Experiments  on  Adsorption.  By  Johannes  G.  0.  Vriens. 
( Zeit.  physical.  Chem .,  1899,  31,  230 — 234). — When  a  centinormal 
solution  of  nitric  acid  is  run  through  a  number  of  filter  papers 
successively,  the  concentration  diminishes,  and  the  fall  of  concentra¬ 
tion,  as  determined  by  the  change  in  conductivity,  is  proportional  to 
the  number  of  filters.  J.  0.  P, 
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Inorganic  Chemistry. 


Distillation  of  Water.  By  W.  Marek  (J.  pr.  Chem 1899,  [ii], 
60,  582 — 584). — The  apparatus  described  is  for  the  preparation  of 
moderately  large  quantities  of  specially  pure  distilled  water ;  it 
consists  of  a  copper  still  of  some  36  litres  capacity  internally  tinned 
and  fitted  with  a  tin  head  and  worm.  The  various  parts  are  joined 
by  flanges  which  are  ground  into  one  another,  so  that  no  organic  or 
inorganic  cementing  material  is  required.  Ordinary  distilled  water 
(30  litres)  is  introduced  and  is  boiled  for  several  minutes  before  the 
worm  is  cooled,  0*3  gram  of  potassium  permanganate  in  concentrated 
aqueous  solution  is  introduced,  and  the  distillation  carried  out  in  the 
ordinary  manner ;  the  first  3  litres  are  rejected  and  the  following 
18  litres  collected  in  large  glass  bottles  previously  treated  with  nitric 
acid.  The  flame  employed  is  small,  and  the  whole  operation  requires 
some  15  hours.  J.  J.  S. 

Nature  of  Water  of  Crystallisation.  By  Friedrich  Rinne 
(Jahrb.  f.  Min.,  1899,  i,  1 — 31). — The  water  of  crystallisation  of  a 
salt  behaves  in  many  ways  like  ordinary  free  water ;  for  example, 
it  gradually  evaporates,  especially  at  a  slightly  elevated  temperature, 
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and  in  some  salts  there  are  certain  points  analogous  to  the  boiling 
point  of  ordinary  water.  Copper  sulphate  (CuS04  +  5H20),  when 
quickly  heated,  gradually  rises  in  temperature  to  105°,  and  remains 
at  this  temperature  until  2H20  has  been  expelled ;  the  temperature 
then  again  gradually  rises  to  117°,  when  the  boiling  point  of  the 
second  2H20  is  reached  ;  the  boiling  point  of  the  last  H20  is  258°. 
A  less  sharply  marked  point  is  99°,  where  JH20  is  lost.  For  barium 
chloride  (BaCI2 -p  2H20),  the  boiling  point  of  each  molecule  of  water 
is  105°  and  162°.  These  boiling  points  vary  with  the  atmospheric 
pressure. 

Heulandite  and  stilbite  are  examples  of  another  group  of  substances 
in  which  the  water  of  crystallisation  behaves  in  a  different  manner; 
here,  there  is  nothing  analogous  to  boiling  point,  the  water  being  lost 
gradually  an  &  pari  passu  with  the  rise  in  temperature;  at  the  same 
time,  there  is  a  gradual  change  in  the  optical  orientatioa  of  the 
crystals  (Abstr.,  1896,  ii,  368  ;  1897,  ii,  327).  The  amount  of  water 
lost  at  any  particular  temperature  is  less  the  greater  the  atmo¬ 
spheric  pressure  and  the  greater  the  amount  of  moisture  in  the  air. 

In  these  two  groups,  the  relation  of  the  water  of  crystallisation  to 
the  salt  can  be  considered  to  be,  in  the  first  case,  that  of  a  molecular 
compound,  and,  in  the  second,  that  of  a  solid  solution.  L.  J.  S. 

Action  of  Persulphates  on  Iodine.  By  Hugh  Marshall 
( Proc .  Roy .  Soc.  Edin.>  1898,  22,  388 — 390). — When  solutions  of 
potassium  iodide  and  potassium  persulphate  are  mixed  and  warmed, 
iodine  is  liberated ;  investigation  shows  that  this  iodine  is  oxidised  to 
iodic  acid  by  excess  of  persulphate.  If  iodine  is  digested  in  a  loosely 
corked  flask  at  a  moderate  temperature  with  a  strong  solution  of 
ammonium  persulphate,  the  iodine  gradually  dissolves,  and  crystalline 
ammonium  hydrogen  iodate  is  obtained.  In  Price’s  experiments  on 
the  reaction  between  potassium  iodide  and  potassium  persulphate 
(Abstr.,  1899,  ii,  147),  there  may  have  been  catalytic  action,  the 
iodine  being  alternately  oxidised  by  the  persulphate,  and  reduced  by 
hydriodic  acid.  J.  C.  P. 

Vapour  Density  of  Sulphur.  By  Otto  Bleier  and  Leopold 
Kohn  ( Ber .,  1900,  33,  50 — 51.  Compare  Biltz,  Abstr.,  1888,  1027  ; 
1889,  340;  Biltz  and  Meyer,  1889,  674  ;  Krause  and  Meyer,  1890, 
1365  ;  Biecke,  1891,  381  ;  Schall,  1889,  331. — The  following  results 
have  been  obtained  with  the  aid  of  the  apparatus  previously  described 
(Abstr.,  1899,  ii,  643): 


t  . 

310° 

262° 

236° 

212° 

193° 

p  . 

42*6 

15*0 

9'4 

4*2 

2*1 

D(02=1) 

7*44 

7*5 

7*66 

7*80 

7*85 

from  which  it  follows  that  the  undissociated  sulphur  molecule  consists 
of  eight  atoms.  J.  J.  S. 

Hyposulphurous  Acid.  By  August  Bernthsen  and  Max 
Bazlen  ( Ber.y  1900,  33,  126 — 132.  Compare  Abstr.,  1881,  508, 
976). — By  passing  sulphur  dioxide  into  a  solution  of  sodium  hydrogen 
sulphite  in  contact  with  zinc,  it  is  converted  quantitatively  into  the 
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hyposulphite  according  to  the  equation  2NaHS034-S02  +  Zn=* 
(Na2S204 +  ZnS03)  +  H20  ;  by  adding  chalk,  the  zinc  sulphite  can  be 
removed,  and  a  solution  of  sp.  gr.  15 — 16°  Be.  obtained,  which 
will  reduce  a  fifth  of  its  weight  of  indigo.  From  this  solution,  the 
sodium  hyposulphite  separates  in  crystals  on  adding  salt  or  sodium 
hydroxide,  and  when  washed  with  aqueous,  and  then  with  dry  acetone, 
has  the  composition  Na2S204  +  2H20,  thus  confirming  the  authors* 
earlier  conclusions,  and  disproving  the  formula  NaHS02  given  to  the 
salt  by  Schiitzenberger  [compare  Nabl’s  zinc  salt,  ZnS204  (this  voh, 
ii,  13)]  ;  Grossmann’s  acid  salts  ( J .  Soc.  Chem.  Ind .,  1898,  17,  1109; 
1899,  18,  452 — 453)  cannot  be  prepared  from  the  pure  material,  as 
sodium  hyposulphite  solutions  deposit  sulphur  on  adding  a  single  drop 
of  acid.  Sodium  hyposulphite  forms  large,  thin,  glistening  prisms, 
which  are  fairly  stable,  but  gradually  effloresce  and  oxidise  to  sodium 
pyrosulphite,  Na2S205 ;  the  dry  salt  is  more  stable,  but  when  heated 
to  dull  redness  burns  with  a  blue  flame  and  liberates  sulphur  dioxide. 

T.  M.  L. 

Oxidation  of  Hydroxylamine.  By  Georg  von  Knorre  and 
Kurt  Arndt  ( Ber .,  1900,  33,  30 — 42). — Either  the  acid  hydroxyl¬ 
amine  solution,  or  the  oxidising  solution,  was  boiled  in  a  stout  conical 
flask  fitted  with  a  funnel  ana  a  delivery  tube  until  the  air  was  ex¬ 
pelled  ;  the  flask  was  then  connected  with  a  vessel  filled  with  mercury, 
the  second  solution  (freed  from  dissolved  gas  by  boiling)  was  run  in, 
and  the  gas  evolved  driven  over  by  boiling  into  the  vessel  mentioned, 
transferred  from  this  to  a  gas  burette,  and  analysed.  The  oxidising 
agents  tried  were  potassium  nitrate  and  sulphuric  or  hydrochloric 
acid  ;  hydrated  manganese  peroxide,  potassium  permanganate,  potass¬ 
ium  dichromate,  vanadic  acid,  and  potassium  persulphate,  all  with 
sulphuric  acid  ;  alkaline  copper  sulphate  and  mercuric  chloride ;  also 
hydrogen  peroxide.  Nitrous  oxide  is  usually  the  main  product,  but 
nitric  oxide  is  often  mixed  with  it,  and  the  solution  Dearly  always  con¬ 
tains  nitric  (or  nitrous)  acid.  The  relative  amounts  of  the  two  oxides 
vary  with  the  oxidising  agent  and  with  the  concentration  of  the  latter. 
With  vanadic  acid,  the  gas  consists  chiefly  of  nitrogen;  with  potassium 
persulphate,  it  is  pure  oxygen,  and  also  with  hydrogen  peroxide,  but 
in  the  last  case  only  a  small  amount  is  formed,  0.  F.  B. 

Action  of  very  dilute  Nitric  Acid  [on  Metals].  By  A.  van 
Bijlert  (Zeit,  phygikal.  Chemty  1899,  31,  103 — 113). — The  products  of 
the  action  of  nitric  acid  on  metals  result  from  (1)  the  oxidising  action 
of  the  non-dissociated  portion  of  the  acid,  and  (2)  the  reducing  action 
brought  about  by  the  dissociated  acid.  The  oxidising  action  is  hence 
the  greater  the  stronger  the  acid,  and  the  reducing  action  is  more 
evident  when  weaker  acid  is  employed.  For  the  metals  magnesium, 
zinc,  or  cadmium  the  reaction,  2M  +  2HN03,Aq  —  2MNOg,Aq  +  H2, 
is  exothermic,  and  ammonium  nitrate  is  among  the  products  obtained  ; 
whilst,  for  copper,  silver,  or  mercury,  this  decomposition  absorbs  heat, 
and  in  these  cases  no  ammonium  nitrate  is  found. 

A  series  of  experiments  on  the  action  of  dilute  nitric  acid  (A/20  to 
A/10)  on  zinc  at  about  25°  shows  that  the  amount  of  ammonia  formed, 
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bears  to  the  amount  of  zinc  used,  a  ratio  varying  from  1:33  to  1  :  40, 
the  ratio  required  by  the  equation  4Zn  -f  10HNO3  =  4Zn(N03)2  + 
NH4N03  +  3H20  being  1  : 15  or  16.  This  deviation  is  ascribed  to  the 
intermediate  formation  of  the  other  reduction  products,  such  as  nitrous 
acid,  nitric  oxide,  nitrogen,  &c.  No  hydroxylamine  was  detected. 

T.  H.  P. 


Spontaneous  Combustion  of  Coal.  By  Bud.  Grimm  ( Zeit . 
angew.  Chem.,  1899,  1242). — -A  heap  of  slag  containing  furnace 
ashes  mixed  with  a  small  proportion  of  unconsumed  coal,  became 
ignited  internally  on  being  left  exposed  to  the  air,  probably  owing  to 
the  presence  in  the  interior  of  a  small  quantity  of  still  glowing  clinker  ; 
the  outer  crust  of  the  heap  was  riven,  and  clouds  of  steam  were 
evolved.  In  the  rents  so  formed,  large,  rhombic  crystals  of  sulphur 
and  crusts  of  ammonium  chloride  were  observed  ;  the  author  explains 
the  liberation  of  sulphur  thus:  FeS  + H20  =  H2S +  FeO  ;  2H2S  +  S02 
(from  FeS2)  -  3S  +  2H20.  W.  A.  D. 

Solubility  of  Argon  and  Helium  in  Water.  By  Tadeusz 
Estreicher  (Zeit.  physikal.  Chem.,  1899,  31,  1 76^ — 187). — The  absorp¬ 
tion  coefficient  of  argon  is  0*05612  at  1°,  and  0*02567  at  50°,  falling 
regularly  between  those  temperatures.  The  absorption  coefficient  of 
helium  is  0’01487  at  0*5°,  and  0*01404  at  50°,  but  at  25°  it  has  a 
minimum  value  0*01371  ;  these  values  are  about  twice  as  large  as 
that  provisionally  given  by  Ramsay,  namely,  0*0073  at  18*2°.  The 
minimum  solubility  of  helium  seems  to  be  connected  with  the  diffi¬ 
culty  of  liquefaction, for  the  solubility  curve  of  hydrogen  shows  the  same 
peculiarity  (compare  Abstr.,  1892,  107);  other  gases  with  a  higher 
critical  temperature  will  probably  be  found  to  have  a  minimum  solu¬ 
bility  above  100°. 

A  full  account  is  given  of  the  apparatus  and  method  employed. 

J.  C.  P. 

Electrolysis  of  Potassium  Chloride.  By  Andre  Brochet 
(Compt.  rend.,  1900,  130,  134 — 137). — A  yield  of  over  70  per  cent,  of 
potassium  chlorate  is  obtained  when  a  neutral  or  slightly  alkaline, 
20  per  cent,  solution  of  potassium  chloride,  containing  a  small  ^quantity 
of  potassium  dichromate  feis  electrolysed  with  a  current  of  2  amperes, 
the  temperature  of  the  solution  being  maintained  between  16°  and  20°. 
If  the  solution  is  made  more  strongly  alkaline,  the  yield  of  chlorate, 
and  also  of  hypochlorite,  is  decreased,  and  if  no  potassium  dichrom¬ 
ate  is  present,  the  yield  of  potassium  chlorate  is  never  more  than  35 
per  cent,  (compare  Foerster,  Zeit.  Elektrochem.,  1,  854). 

H.  R.  Le  S. 

New  Explosive  and  Detonating  Materials.  By  Ugo  Alvisi 
( Gazzetta ,  1899,  29,  478 — 490.  Compare  Abstr.,  1899,  ii,  414,  647, 
and  748). — The  author  gives  the  name  cremonites  to  explosives  com¬ 
posed  of  picric  acid,  or  a  picrate  mixed  with  ammonium  perchlorate. 
They  keep  well,  require  very  powerful  detonators,  are  more  powerful 
than  picric  acid  alone,  and  have  a  propulsive  force  nearly  equal  to 
that  of  the  most  powerful  gelatin-dynamite. 

Cannel  powder  is  the  name  given  to  mixtures  of  coal  and  ammonium 
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perchlorate,  5  parts  of  the  latter  to  1  part  of  Scotch  caimel  giving  the 
best  results.  It  is  simply  prepared,  has  great  resistance  to  shock, 
keeps  well,  is  non-hygroscopic,  and  requires  powerful  detonators. 

Ammonium  perchlorate  can  be  made  on  a  commercial  scale  by  the 
interaction  of  concentrated  solutions  of  ammonium  nitrate  and  sodium 
perchlorate.  T.  H.  P. 

Crystalline  Hydrates  of  Sodium  Thiosulphate.  By  W.  W. 
Taylor  ( Pvoc .  Roy.  Soc.  Edin 1898,  22,  248 — 251). — Crystals  of  the 
composition  Ea2S203-f  2H20  may  be  obtained  by  driving  off  part  of 
the  water  from  the  fused  pentahydrate  and  allowing  the  solution  to 
cool.  The  solubility  curves  of  the  pentahydrate  and  dihydrate  inter¬ 
sect  at  50°,  which  is  accordingly  the  transition  temperature  of  the 
two  hydrates.  To  obtain  the  dihydrate  in  quantity,  anhydrous  thio¬ 
sulphate  is  dissolved  in  fused  pentahydrate  and  the  solution  kept 
at  53°.  Crystallisation  is  induced  by  adding  a  few  fragments  of 
dihydrate,  and  the  crystals  formed  are  dried  in  an  oven  at  53°. 

J.  C.  P. 

Preparation  of  Metallic  Lithium.  By  Louis  Kahlenberg 
(J.  Physical  Ghem .,  1899,  3,  602 — 603). — -Lithium  may  be  obtained  very 
readily  by  the  electrolysis  of  solutions  of  lithium  chloride  in  pyridine. 
A  beaker  with  a  concentrated  solution  of  the  salt  in  pyridine  served 
as  a  cell,  no  diaphragm  being  used ;  a  carbon  pole  was  used  as  anode, 
and  an  iron  plate  as  cathode  ;  the  E.M.E.  was  about  14  volts,  the 
current  density  about  0*25  ampere  per  100  sq.  cm.  ;  under  these 
conditions,  an  adhering,  silver-white  deposit  of  metallic  lithium  was 
obtained.  L.  M.  J. 

Action  of  Magnesium  on  Saline  Solutions.  By  Henri 
Mouraour  ( Gompt .  rend.,  1900,  130,  140 — 141.  Compare  Abstr., 
1899,  ii,  656). — A  rapid  evolution  of  hydrogen  takes  place  when 
magnesium  powder  is  added  to  cold  solutions  of  ammonium  chloride, 
ammonium  carbonate,  ammonium  oxalate,  ammonium  sulphide,  sodium 
carbonate,  borax,  common  alum,  and  chrome  alum.  With  solutions 
of  sodium  phosphate,  sodium  acetate,  sodium  nitrite,  sodium  thiosul¬ 
phate,  potassium  sodium  tartrate,  potassium  chloride,  potassium  ferro- 
cyanide,  barium  chloride,  calcium  chloride,  and  strontium  chloride, 
the  evolution  of  hydrogen  is  slow,  and  with  a  solution  of  ammonium 
fluoride,  hydrogen  is  not  evolved.  H.  B,.  Le  S, 

Metallic  Borates.  By  Leon  Ouvrard  (Gompt.  rend.,  1900,  130, 
172 — 175). — The  only  well  defined  metallic  salt  of  orthoboric  acid  is 
Ebelmen’s  magnesium  borate,  Mg3(B03)2  (Ann.  Ghim.  Phys .,  1851, 
[iii],  33,  50).  The  evidence  in  support  of  the  tribasic  character  of 
the  acid  is  derived  chiefly  from  the  study  of  its  esters. 

Gadmium  orthoborate ,  Cd3(B03)2,  prepared  by  adding  cadmium 
oxide  (1  mol.)  to  a  fused  mixture  of  potassium  hydrogen  fluoride 
(1  mol.)  and  boric  oxide  (1  mol.),  and  treating  the  cooled  product 
with  water,  separates  in  the  form  of  prismatic  needles  not  affected  by 
water,  but  readily  soluble  in  dilute  acids.  The  crystals  produce  a 
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marked  effect  on  polarised  lighfc,  the  plane  of  extinction  being  inclined 
at  9°  to  the  principal  axis.  G.  T.  M. 

Borates  of  Zinc,  Manganese,  Nickel,  and  Cobalt.  By  Leon 
Ouvrard  ( Oompt .  rend.,  1900,  130,  335 — 338). — The  compound, 
3Zn0,B203,  obtained  by  fusing  zinc  oxide  with  molecular  pro¬ 
portions  of  potassium  hydrogen  fluoride  and  boric  oxide,  forms  flat 
prisms  which  belong  to  the  orthorhombic  system  and  have  a  marked 
action  on  polarised  lighfc  ;  they  are  decomposed  by  hot  water  and  are 
readily  soluble  in  dilute  acids. 

The  following  compounds  were  prepared  in  a  similar  manner  : 
3Mn0,B203,  from  manganese  chloride,  carbonate,  or  precipitated  borate, 
forms  light-brown,  transparent  needles,  which  are  not  decomposed  by 
hot  water  but  are  very  soluble  in  dilute  acids  ;  3Ni0,B203,  from 
nickel  chloride,  carbonate,  or  amorphous  borate,  forms  short,  clear, 
green  prisms  which  are  not  attacked  by  hot  water  but  are  soluble  in 
acids.  In  the  case  of  cobalt,  the  borate  obtained  had  the  formula 
2Co0,B203  ;  if,  however,  less  boric  oxide  is  employed,  then  the  com¬ 
pound  3CoO,B203  is  obtained  as  rose-coloured,  rhombic  crystals. 

H.  B.  Le  S. 

Behaviour  of  Zinc  Oxide  at  High  Temperatures.  By  Robert 
C.  SchOpphaus  ( J .  Soc.  Chem.  Ind .,  1899,  18,  987 — 989). — In  heating 
a  mixture  of  zinc  oxide  and  carbon  under  pressure,  a  powder  of  a 
permanent  canary-yellow  hue  was  obtained ;  this  when  analysed 
shows  a  higher  percentage  of  zinc  than  is  contained  in  zinc 
oxide.  Similar  compounds  may  also  be  obtained  by  heating  zinc  oxide 
m  a  current  of  pure  nitrogen,  or  in  a  vacuum,  or  with  zinc  dust  under 
pressure.  In  each  case,  the  product  must  be  allowed  to  cool  out  of 
contact  with  the  air.  L.  de  K. 

Hydrolysis  of  Thallic  Sulphate.  By  Hugh  Marshall  {Proc. 
Roy.  Soc.  Edin .,  1899,  22,  596 — 597). — A  slightly  acid  solution  of 
thallic  sulphate  gives  a  brown  precipitate  of  hydroxide  on  dilution  ; 
the  same  precipitate  is  formed  when  the  solution  is  warmed,  probably 
owing  to  an  increase  of  hydrolysis  with  temperature;  ammonium 
sulphate  seems  to  prevent  the  formation  of  the  precipitate  on  warm¬ 
ing,  but  it  redissolves  in  any  case  on  cooling.  J.  C.  P. 

New  Micro-chemical  Reactions  of  Copper.  By  Pozzi-Escot 
( Compt .  rend.,  1900,  130,  90 — 91). — The  iodide,  CuI2,4NH3,H20,  is 
obtained  in  the  form  of  small,  blue  tetrahedrons  by  adding  ammonium 
iodide  or  sodium  iodide  to  an  ammoniacal  solution  of  a  cupric  salt. 
An  unstable  compound ,  probably  CuI4,4NH3,  is  formed  by  adding 
ammonium  iodide  or  sodium  iodide  to  an  ammoniacal  solution  of  a 
cupric  salt  which  is  heated  at  40°  and  contains  sufficient  ammonia 
to  give  a  clear  solution  when  hot.  Under  these  conditions, 
the  solution  turns  a  yellowish-green  colour,  and  deposits  dark  brown 
rhomboidal  plates  mixed  with  prismatic  crystals  of  the  same  colour, 
and  sometimes  also  with  orange,  orthorhombic  plates.  The  colour  and 
crystalline  form  of  the  deposit  soon  change,  and  after  10 — 40  minutes 
the  deposit  consists  entirely  of  short,  thick,  flat  prisms  and  triclinic 
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plates  o  f  a  yellow  colour  and  possessing  a  coppery  lustre.  When  seen 
under  the  microscope,  these  changes  are  very  characteristic. 

K  E.  Le  S. 

Action  of  Bromine  on  Copper  Salts  in  Presence  of  Alkali 
Hydroxides.  A  New  Test  for  Copper  Salts.  By  Dioscoride 
Vitali  ( Ghem .  Centr 1899,  ii,  990 — 991  ;  from  Boll.  Chim.  Farm., 
38,  665 — 668). — When  copper  salts  are  treated  with  an  alkali 
hydroxide  in  presence  of  an  excess  of  bromine  water,  a  brown  to 
black  precipitate  of  the  peroxide  0u02  is  formed.  Chlorine  or 
iodine  may  be  used  instead  of  bromine,  but  the  reaction  then  takes 
place  much  more  slowly.  The  presence  of  l/100000th  part  of  copper 
in  1  c.c.  of  a  solution  of  crystallised  copper  sulphate  may  be  detected 
by  the  intense  yellow  coloration  produced  by  evaporating  the  solution 
and  treating  the  residue  with  potassium  hydroxide  solution  and 
bromine  water.  By  evaporating  the  solution  to  dryness,  then  adding 
a  few  drops  of  bromine  water  and  again  evaporating,  a  black  residue 
of  anhydrous  copper  bromide  is  left  and  by  this  method  even 
1/1 000000th  part  of  copper  in  1  c.c.  of  a  solution  of  the  sulphate, 
may  be  detected.  The  black  stain  may  be  rendered  more  distinct  by 
moistening  the  residue  with  concentrated  sulphuric  acid  after  evapo¬ 
rating  with  bromine  water.  By  the  action  of  alkali  hydroxides 
and  bromine  on  nickel  and  cobalt  salts,  the  black  hydroxides 
Ni2(OH)6  and  Co2(OH)6  are  formed.  Platinum  salts  form  the  brown 
hydroxide  Pt02(?).  Manganese  salts  give  a  black  and  mercury  salts  a 
yellow  precipitate.  When  bismuth  oxide  is  treated  with  alkali  and 
bromine  water,  the  yellow  hydroxide,  Bi(OH)3,  is  first  formed  by  the 
action  of  the  alkali,  and  on  heating  is,  by  the  action  of  the  potassium 
hypobromite  present,  converted  into  a  heavy  brown  powder  of  the 
oxide  Bi204.  Lead  salts  behave  in  a  similar  manner,  the  yellow  preci¬ 
pitate  of  lead  oxybromide,  which  is  first  formed,  being  converted  into 
the  dioxide  on  heating ;  this  oxide,  unlike  that  of  bismuth,  is  in¬ 
soluble  in  a  small  quantity  of  dilute  nitric  acid.  E.  W.  W. 

Action  of  Ammonia  on  Diammoniomercuric  Iodide.  By 
Maurice  Francois  ( Compt .  rend.,  1900,  130,  332 — 335.  Compare 
Abstr.,  1899,  ii,  657). — When  a  solution  of  ammonia  of  sp.  gr.  0  923 
is  added  to  mercuric  iodide,  white  diammoniomercuric  iodide  is  first 
formed.  This,  on  the  further  addition  of  a  large  excess  of  ammonia, 
is  converted  into  ammoniodimercuric  iodide.  The  latter  change  is 
limited  and  also  reversible,  for  on  the  addition  of  a  solution  of 
ammonia  containing  a  large  proportion  of  ammonium  iodide  to 
ammoniodimercuric  iodide,  the  latter  is  partly  converted  into  di¬ 
ammoniomercuric  iodide.  H.  E.  Le  S. 

[Luminosity  of  Mixtures  of  Thoria  and  Ceria.]  By  Hermann 
Thiele  (Ber.,  1900,  33,  183 — 187). — The  luminosity  of  mantles  pre¬ 
pared  from  mixtures  of  thoria  and  ceria  and  heated  in  the  Wehnelt  arc 
(Ann.  Phys.  Chem.,  68,  260),  is  not  appreciably  changed  by  increasing 
the  amount  of  ceria  from  0 — 5  per  cent.,  but  with  larger  amounts  the 
luminosity  decreases  owipg  to  the  increased  resistance  thereby  caused, 
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la  the  Hame  of  the  Wehnelt  arc,  however,  as  with  the  Bunsen  fltme, 
the  luminosity  is  a  maximum  with  mixtures  containing  from  1 — 2  per 
cent,  of  ceria.  W*  A.  D. 

Separation  of  Gadolinite  Barths  and  the  Preparation  of  Pure 
Yttria.  By  Wilhelm  Muthmann  and  It.  Bohm  ( Ber .,  1900,  33, 
42 — 49.  Compare  this  vol.,  ii,  18). — The  normal  chromates  of  the 
rare  earths  are  all  more  soluble  than  the  corresponding  sul¬ 
phates.  They  have  the  general  formula  M2(Cr04)3,wH20,  and  as  a 
rule  w  =  8.  Separations  of  the  rare  earths  may  be  more  rapidly 
effected  by  the  aid  of  these  chromates  than  by  any  other  known 
method,  the  separation  being  best  accomplished  by  fractionally  pre¬ 
cipitating  solutions  of  the  readily  soluble  dichromates  with  potassium 
chromate.  In  the  separation  of  yttria  earths,  it  is  essential  that  (1) 
both  solutions  must  be  extremely  dilute  ;  (2)  the  liquid  must  be  kept 
in  rapid  ebullition  during  the  precipitation ;  (3)  the  precipitate  must 
be  in  an  extremely  finely  divided  state,  and  must  be  kept  in  intimate 
contact  with  the  liquid.  Minute  directions  are  given  in  the  original 
for  securing  these  conditions.  By  employing  this  method,  the  authors 
have  succeeded  in  obtaining  pure  yttria  from  commercial  yttrium 
oxide  after  six  fractionations,  the  last  fraction  consisting  of  pure 
yttrium  chromate  in  the  form  of  minute,  deep  red  prisms. 

The  atomic  weight  of  yttrium,  determined  from  this  fraction  by  con¬ 
version  into  sulphate  and  then  igniting  for  15 — 20  hours  to  convert 
into  oxide,  was  found  to  be  88*97.  Cleve  (Abstr.,  1883,  292)  gives 
89*92. 

The  specific  gravities  of  the  earths  from  the  six  different  fractions 
were  found  to  be  6  06,  5*62,  5*43,  4*87,  4*83  (pure  yttria),  and  that  of 
the  original  mixture  5*62.  Cleve  and  Hbglund  give  5*028,  Nilson  and 
Pettersson  ( Compt .  rend .,  1880,  91,  232)  give  5*06,  and  Ekeberg  (Phil. 
Mag.,  14,  346)  4*842  for  pure  yttria. 

The  other  constituents  of  the  crude  oxide  are  erbia,  which  yields 
olive-coloured  octahedra  with  potassium  chromate,  and  an  earth  which 
yields  a  chromate  in  the  form  of  small,  golden  needles.  J.  J.  S. 

Gadolinium.  By  Carl  Benedicks  (Zeit.  anorg.  Ghem.,  1900,  22, 
393 — 421). — Gadolinium  is  separated  from  the  other  rare  earths 
by  crystallising  the  nitrates  from  nitric  acid  (Abstr.,  1896,  ii,  475), 
and  when  a  fairly  pure  nitrate  is  obtained,  this  is  subjected  to 
partial  precipitation  with  dilute  ammonia  (Abstr.,  1891,  17).  A 
determination  of  the  atomic  weight,  by  conversion  of  the  oxide  into 
sulphate,  gave  Gd  =  156*38  (6  experiments  :  O  =  16).  The  follow¬ 
ing  compounds  are  described.  Gadolinium  oxide,  Gd203,  is  a  white 
powder,  easily  soluble  in  acids,  absorbs  carbon  dioxide  from  the  air, 
is  somewhat  hygroscopic,  and  is  not  reduced  by  heating  in  a  current 
of  hydrogen.  The  hydroxide  is  a  gelatinous  precipitate,  which 
rapidly  absorbs  carbon  dioxide.  The  salts  of  gadolinium  are  mostly 
colourless,  show  no  absorption  spectrum,  have  a  sweet,  astringent 
taste,  and  are  very  similar  to  the  salts  of  yttrium.  The  chloride , 
GdCl3+6H20,  crystallises  in  thick,  tabular,  quadratic  pyramids,  and 
has  a  sp.  gr.  2*424.  The  bromide ,  with  6H20,  crystallises  in  small, 
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pointed,  rhombic  tablets,  of  sp.  gr.  2  8 44.  The  platinichloridet 
GdCl3,Pt014  +  10H2O  , crystallises  in  orange-yellow,  prismatic  needles 
of  sp.  gr.  2*719.  The  aurichloride  crystallises,  with  10H2O,  in 
yellow  tablets  of  sp.  gr.  2*706.  Gadolinium  platinocyanide , 
2Gd(CN)3,3Pt(CN)2  -f  18H20,  obtained  by  the  action  of  the  sulphate  on 
barium  platinocyanide,  crystallises  in  long,  pointed,  and  tabular,  red  crys¬ 
tals  of  the  rhombic  system,  having  a  green  metallic  lustre,  and  is  isomor- 
phous  with  the  corresponding  yttrium  and  erbium  salts  ;  sp.  gr.  2*563. 
The  nitrate ,  Gd3N03  +  6  JH20,  separates  over  sulphuric  acid,  or  by 
evaporation  in  the  air,  in  large,  triclinic  crystals  of  sp.  gr.  2*332. 
It  also  crystallises  with  5H20  from  concentrated  nitric  acid  in 
prisms  of  sp.  gr.  2*406.  The  double  salt,  with  ammonium  nitrate, 
Gd3N03,2NH4NDg,  crystallises  in  long,  hair-like,  deliquescent  crystals. 
The  sulphate ,  Gd23S04  +  8H20,  separates  in  small,  lustrous,  mono¬ 
clinic  crystals,  and  is  isomorphus  with  yttrium  sulphate  ;  sp.  gr.  3*007. 
The  anhydrous  salt  has  a  sp.  gr.  4*139.  The  double  salt,  with 
potassium  sulphate,  Gd23S04,K2S04  + 2H20,  has  a  sp.  gr.  3*503. 
100  c.c.  of  a  saturated  potassium  sulphate  solution  will  hold 
0*87 — 0*77  gram  Gd203  in  solution.  The  selenate ,  Gd23Se04  + 
10H2O,  crystallises  at  the  ordinary  temperature  in  large,  colourless, 
rhombic  prisms,  is  isomorphous  with  the  yttrium  and  erbium  selenates, 
and  rapidly  effloresces  ;  sp.  gr.  3*048.  It  separates,  with  8H20,  at  the 
temperature  of  the  water-bath  in  nacreous  crystals  of  sp.  gr.  3*309.  The 
anhydrous  salt  has  asp.  gr.  4*175,  The  double  salt, with  potassium  selenate, 
Gd33Se04,3K2Se04  +  4H20,  crystallises  in  slender,  microscopic  needles. 
Gadolinium  hydrogen  selenite ,  Gd23Se03,H2Se03  +  6H20,  is  an 

amorphous  precipitate,  which  gradually  forms  aggregates  of  small 
needles.  Gadolinium  ethyl  sulphate ,  Gd3EtS04  -f  9H20,  obtained  from 
the  sulphate  and  barium  ethyl  sulphate,  crystallises  in  large,  trans¬ 
parent  tablets  belonging  to  the  hexagonal  system  [a  :  c  =  1  :  0*5014], 
is  stable  in  the  air,  effloresces  over  sulphuric  acid,  and,  when  heated 
at  115°,  loses  3Et0H-f6H20;  sp.  gr.  =  1*923.  The  vanadate , 
Gd20a5Y206  +  26H20,  crystallises  in  the  triclinic  system 
[a  :  6  :  c  =  1*7083  : 1  :  0*9894  ;  a  =  84°51',  p  =  94°51',  y  =  82°13*5'].  The 
basic  carbonate ,  0H*GdC03  +  H20,  obtained  by  treating  the  hydroxide 
with  carbon  dioxide,  crystallises  in  small,  microscopic  needles.  The 
normal  carbonate ,  Gd23C03+  13H20  (1),  is  obtained  by  prolonged  action 
of  carbon  dioxide  on  the  hydroxide.  The  oxalate ,  with  10H2O, 
crystallises  from  concentrated  nitric  acid  in  large,  monoclinic 
crystals ;  1  gram  of  ammonium  oxalate  dissolved  in  38  grams  of  water 
will  hold  0*00083  gram  of  gadolinium  oxide  in  solution.  The 
acetate  crystallises  with  4H20  in  sparingly  soluble,  colourless, 
triclinic  crystals  of  sp.  gr.  1*611.  The  propionate  crystallises  in  a 
vacuum  desiccator  in  crusts  of  large,  rhombic  tufts.  E.  G.  R. 

Stable  Hydrates  ol  Manganese  Chloride  above  0°.  By  Harry 
M.  Dawson  and  P.  Williams  ( Zeit .  physikal.  Chem .,  1899,  31,  59 — 68). 
— Investigation  with  the  dilatometer  shows  that  the  ordinary  hydrate 
of  manganese  chloride,  MnCl2  +  4H20,  is  transformed  into  the  dihydrate 
at  57*9°,  at  which  temperature  also  the  vapour  tension  of  the  dry 
tetrahydrate  becomes  equal  to  the  vapour  pressure  of  the  saturated 
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solution ;  at  the  same  temperature,  there  is  a  corresponding  discon¬ 
tinuity  in  the  solubility  curve  and  in  the  density  of  the  saturated 
solution.  When  a  manganese  chloride  solution  crystallises  at  about  70°, 
large,  well-formed  crystals  are  obtained  which,  after  draining,  washing 
with  alcohol,  and  drying  between  filter  paper,  are  found  to  have  the 
composition  MnCl2  +  2*2H20,  confirming  the  dilatometer  result.  A 
better  method  of  preparing  the  dihydrate  is  to  pass  hydrogen  chloride 
into  an  alcoholic  solution  of  manganese  chloride  saturated  at  the 
ordinary  temperature  ;  the  crystals  of  the  dihydrate  which  separate  are 
pink,  but  deeper  in  tint  than  the  ordinary  tetrahydrate.  The  dihydrate 
is  stable  from  58 — 198°;  at  the  latter  temperature,  it  is  transformed 
into  the  anhydrous  salt. 

Marignac’s  /2-tetra hydrate,  obtained  by  crystallisation  at  0 — 6° 
of  a  solution  saturated  at  a  higher  temperature,  represents  a  labile 
form  at  all  temperatures.  J.  C.  P. 

Peroxides.  By  Simeon  M.  Tanatar  ( Ber .,  1900,  33,  205 — 208). 
- — Peroxides  are  usually  divided  into  two  classes,  the  members  of  one 
of  which  yield  hydrogen  peroxide  on  treatment  with  acids,  whilst 
those  of  the  other  do  not.  Piccini  (Abstr.,  1897,  ii,  9)  further  states 
that  the  true  (hydrogen  peroxide  yielding)  peroxides  reduce  certain 
compounds,  such  as  manganese  dioxide,  lead  dioxide,  and  potassium 
permanganate,  in  presence  of  acids,  and  that  they  are  never  produced 
by  oxidation  carried  out  with  nitric  or  hypochlorous  acid. 

The  author  suggests  that  the  two  classes  of  peroxides  may  not 
differ  in  chemical  constitution,  but  that  the  differences  between  their 
reactions  may  be  accounted  for  by  thermochemical  considerations. 
The  heat  developed  by  the  action  of  acids  on  the  “  false  ”  peroxides  is 
less  than  that  required  for  the  formation  of  hydrogen  peroxide. 
Nickel  peroxide,  which  acts  in  most  respects  as  a  false  peroxide, 
develops,  however,  sufficient  heat  to  render  possible  the  formation  of 
hydrogen  peroxide,  and  the  author  has  found  that  perceptible  amounts 
of  hydrogen  peroxide  are  actually  produced  by  the  decomposition  of 
nickel  peroxide  with  sulphuric  acid.  The  peroxides  of  nickel  and 
cobalt,  moreover,  appear  capable  of  converting  barium  hydroxide  into 
the  peroxide,  for  in  their  presence  barium  hydroxide  brings  about  the 
reduction  of  potassium  permanganate.  Potassium  permanganate  is 
also  slowly  decolorised  in  the  cold  when  it  is  mixed  with  solutions  of 
sodium  hypochlorite  and  barium  hydroxide.  A.  H. 

Nature  of  the  Change  from  Violet  to  Green  in  Solutions  of 
Chromium  Salts.  By  Willis  R.  Whitney  (J.  Amer.  Chem.  Soc ., 
1899,  21,  1075 — 1084.  Compare  Abstr.,  1896,  ii,  525). — ‘The  author 
considers  that  the  conclusions  of  Venable  and  Miller  (Abstr.,  1898, 
ii,  592)  are  erroneous,  and  describes  experiments  which  confirm  the 
observations  of  Recoura  (Abstr.,  1896,  ii,  27)  and  of  Favre  and 
Valson  ( Compt .  rend .,  1872,  74,  1032).  [Compare  also  Dougal  (Trans., 
1896,  69,  1526.)]  E.  G. 

A  New  Crystalline  Molybdenum  Sulphide.  By  Marcel 
Guichard  (i Compt .  rend.,  1900,  130,  137 — 140). — When  molybdenum 
disulphide  is  heated  in  the  electric  furnace,  it  is  decomposed,  and  a 
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new  compound,  molybdenum  sesqui sulphide ,  Mo2S3,  is  formed  ;  this 
crystallises  in  steel-grey  needles  of  sp.  gr.  5  9  at  15°.  When  slightly 
heated,  it  is  readily  decomposed  by  fluorine  and  chlorine,  but  only  at  a 
red  heat  by  bromine,  whilst  iodine  is  without  action  on  it,  even  at  the 
higher  temperature*  When  strongly  heated  in  oxygen,  molybdenum 
trioxide  is  formed,  and  in  atmosphere  of  sulphur,  it  is  converted  into 
the  disulphide*  Hydrochloric  and  sulphuric  acids  have  no  action  on 
it,  but  hot  concentrated  nitric  acid  and  aqua  regia  readily  dissolve  it 
with  formation  of  molybdic  and  sulphuric  acids.  If  molybdenum  sesqui- 
sulphide  is  heated  to  a  temperature  slightly  higher  than  that  at  which 
it  is  formed,  it  is  decomposed  into  metallic  molybdenum,  and,  if  carbon 
is  present,  the  carbide  CMo2  is  formed.  H.  R-.  Le  S. 

Enantiotropy  of  Tin.  II.  By  Ernst  Cohen  and  C.  van  Eijk 
( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1899,2,  149 — 153  ;  Zeit.  physikal. 
Chem.,  1899,  30,  601 — 622.  Compare  this  vol.,  ii,  83). — The  velocity 
of  change  of  the  white  into  the  grey  modification  of  tin  has  been 
determined,  with  the  aid  of  a  dilatometer,  at  various  temperatures 
from  0°  to  —  83°,  and  has  a  maximum  at  about  —  48°,  which  is  accord- 
ingly  the  most  favourable  temperature  for  the  conversion  of  white  tin 
into  grey  tin. 

Further  qualitative  investigation  at  a  temperature  of  -  4°  to  -  7° 
shows  that  the  change  of  dry  white  tin  into  grey  tin  takes  place 
slowly,  beginning  at  the  edges.  If  the  white  tin  has  powdered  grey 
tin  in  contact  with  it,  the  change  is  accelerated,  and  begins  at  the 
points  of  contact.  White  tin  filings  are  much  more  rapidly  converted 
than  white  block  tin.  J.  C.  P. 

Enantiotropy  of  Tin.  III.  By  Ernst  Cohen  {Proc.  K \  Akad . 
Wetensch.  Amsterdam ,  1899, 2,  281 — 286.  Compare  preceding  abstract). 
— White  tin  can  be  inoculated  with  grey  tin;  a  large  block  treated 
thus  and  kept  at  —5°  for  3  weeks  was  photographed  and  seen  to  be 
covered  with  grey  nodules. 

Previous  investigation  has  shown  that  the  velocity  of  change  of 
white  tin  into  grey  tin  is  a  maximum  at  —  40°,  and  zero  at  20°.  At 
the  ordinary  temperature,  the  velocity  is  small,  and  a  very  long  time 
would  be  necessary  for  the  transformation.  This  condition  was 
regarded  as  fulfilled  in  the  case  of  an  antique  vase  dug  up  in 
Hampshire,  and  supposed  to  date  from  the  fourth  century ;  on  ex¬ 
amination,  the  vase  was  found  to  consist  almost  entirely  of  grey  tin. 

The  velocity  of  the  change  of  grey  tin  to  white  tin  above  20°  has 
been  investigated  with  the  aid  of  a  dilatometer,  and  found  to  increase 
very  rapidly,  rendering  measurement  impossible  at  40°.  J.  C.  P. 

Bismuth  Suboxide  and  Subsulphide.  By  B.  Schneider  {J.pn\ 
Chem.,  1899,  [ii],  60,  524 — -543.  Compare  Abstr.,  1899,  ii,  227). — • 
The  following  method  for  the  preparation  of  bismuth  suboxide,  BiO, 
is  simpler,  and  yields  better  results,  than  the  two  methods  previously 
described  by  the  author.  A  solution  of  bismuth  oxide,  Bi2Og,  in  nitric 
acid,  is  poured  slowly  and  with  constant  stirring  into  excess  of  dilute 
potassium  hydroxide;  the  precipitate  of  bismuth  hydroxide  is  washed  by 
decantation,  ^nd  then  suspended  in  2  per  cent,  potassium  hydroxide  in  a 
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capacious  flask ;  a  solution  of  freshly  prepared  stannous  chloride  is 
slowly  added,  the  flask  completely  filled  with  air-free  water,  tightly 
closed,  and  the  contents  well  shaken.  Bismuth  suboxide  is  thus 
obtained  as  a  light,  perfectly  homogeneous,  black  powder.  If  freely 
exposed  to  the  air  in  a  moist  state,  it  is  completely  converted  into 
ordinary  bismuth  hydroxide. 

Bismuth  subsulphide,  BiS,  is  conveniently  prepared  by  heating 
bismuth  suboxide  in  a  stream  of  dry  hydrogen  sulphide.  It  forms  a 
slate-grey,  dense,  entirely  homogeneous  powder.  When  moderately 
heated  in  absence  of  air,  it  remains  unchanged  ;  at  a  low  red  heat,  it 
melts  and  decomposes  into  bismuth  and  the  ordinary  bismuth  sul¬ 
phide.  If  heated  in  a  current  of  hydrogen,  it  is  reduced  to  the  metal ; 
the  reduction  begins  at  the  temperature  of  melting  sulphur,  and  then 
proceeds  smoothly  and  rapidly. 

The  author  replies  in  detail  to  the  criticisms  of  Vanino  and  Treu- 
bert  (Abstr.,  1899,  ii,  428)  on  his  previous  communications,  and 
adheres  to  his  former  conclusions.  E.  G. 

Isomorphous  Compounds  of  Gold  and  Mercury.  By  Theodor 
H.  Behrens  ( Proc .  K .  Akad .  Wetensch .  Amsterdam ,  1899,  2,  163). — 
The  halogen  salts  of  these  metals  have  been  found  to  yield  complete 
series  of  compound  crystals.  These  were  prepared  by  adding  chlorides 
or  bromides  of  thallium,  caesium,  and  rubidium  to  mixed  solutions  of 
the  chlorides  and  bromides  of  gold  and  mercury.  J.  C.  P. 

Preparation  of  Colloidal  Metallic  Solutions  by  the  Dis¬ 
integrating  Action  of  an  Electric  Discharge.  By  Georg  Bredig 
( Zeit .  angew .  Chem.,  1898,  951 — 954). — Hitherto  colloidal  metallic 
solutions  have  been  obtained  by  the  action  of  chemical  reducing  agents. 
The  author  describes  how  an  electric  discharge  between  poles  of  gold, 
silver,  and  platinum,  immersed  in  water,  disintegrates  the  cathode, 
and  gives  a  solution  of  the  metal.  In  the  case  of  gold,  reddish-purple 
on  dark  blue  solutions  are  thus  obtained,  which  can  be  filtered  with¬ 
out  change  and  keep  their  colour  for  months ;  the  gold  may  be  pre¬ 
cipitated  from  the  solution  by  freezing  or  by  the  addition  of  electro¬ 
lytes  ;  non-electrolytes,  on  the  other  hand,  are  ineffective.  When  the 
colloidal  solution  is  subjected  to  electrolysis,  the  metal  is  separated 
at  the  anode  as  a  black  slime. 

Silver  and  platinum  give  clear,  dark  brown  solutions,  which  even 
with  a  small  metal  concentration  absorb  light  almost  entirely  and  are 
generally  similar  in  properties  to  the  colloidal  gold  solution.  The 
colloidal  platinum  solution  behaves  like  platinum  black  in  decomposing 
hydrogen  peroxide  with  evolution  of  oxygen. 

Careful  microscopic  investigation  reveals  no  heterogeneity,  but  the 
author  is  nevertheless  of  opinion  that  these  solutions  are  really 
heterogeneous  systems  of  the  very  finest  structure,  the  particles  having 
probably  about  a  thousand  times  the  molecular  dimensions.  The  colours 
observed  are  regarded  as  due  to  this  state  of  fine  division.  J.  C.  P. 

Inorganic  Ferments.  I.  Catalytic  Action  of  Platinum,  and 
the  Chemical  Dynamics  of  Hydrogen  Peroxide.  By  Georg 
Bredig  and  B.  MOlt.er  von  Berneck  (Zeit.  Physikal .  Chem.,  1899, 
31,  258 — 353). — Close  analogy  exists  between  the  decomposition  of 
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hydrogen  peroxide  by  organic  ferments  (Jacobson,  Abstr.,  1892,  899), 
and  by  colloidal  platinum.  The  latter  agent  is  formed  by  the  action 
of  an  electric  discharge  between  platinum  wires  immersed  in  water, 
and  the  dark  brown  solution  so  obtained  (with  a  maximum  possible 
concentration  of  1  gram-atom  of  platinum  in  1300  litres  of  water) 
behaves  in  numerous  cases  exactly  like  platinum  black.  As  this 
colloidal  platinum  is  precipitated  by  electrolytes,  its  action  is  advan¬ 
tageously  studied  on  hydrogen  peroxide,  which  is  practically  a  non¬ 
conductor,  and  yields  non-electroiytie  decomposition  products. 

Solutions  of  hydrogen  peroxide  were  prepared  with  the  conductivity 
1*5  xlO'5 — 3*7  xlO-5;  to  a  suitably  diluted  portion,  some  of  the 
platinum  solution  was  added,  and  the  mixture  was  kept  at  a  constant 
temperature  (generally  25°) ;  portions  extracted  from  time  to  time 
were  titrated  with  permanganate  solution,  and  the  progress  of  the 
decomposition  of  hydrogen  peroxide  thus  determined.  Even  a  solution 
of  1  gram-atom  of  platinum  in  about  70  million  litres  of  water 
markedly  accelerates  the  decomposition  of  hydrogen  peroxide.  The 
authors  have  compared  with  this  the  catalytic  action  of  the  peroxides 
of  manganese,  cobalt,  copper,  and  lead,  in  both  acid  and  alkaline 
solution. 

The  decomposition  of  hydrogen  peroxide  in  acid  and  neutral  solution 
in  presence  of  colloidal  platinum  of  constant  quantity  and  condition, 
proceeds  strictly  according  to  the  unimolecular  equation,  2H202  = 
2H20  +  02.  In  alkaline  solution,  the  catalytic  action  of  colloidal 
platinum  first  increases,  reaches  a  maximum,  and  then  diminishes 
again,  as  the  alkali  concentration  increases ;  this  is  exactly  what 
happens  in  the  action  of  organic  ferments  on  hydrogen  peroxide. 
The  values  for  the  velocity  constant  obtained  in  alkaline  solution  are 
not  steady,  probably  owing  to  the  partial  combination  of  the  hydrogen 
peroxide  and  the  alkali,  as  indicated  by  freezing  point  and  other 
experiments. 

Colloidal  platinum  and  organic  ferments  are  both  alike  affected  by 
the  addition  of  electrolytes,  but  the  analogy  is  perhaps  most  strikingly 
illustrated  by  the  effect  of  certain  poisons,  such  as  hydrocyanic  acid, 
hydrogen  sulphide,  and  mercuric  chloride;  the  colloidal  platinum 
is,  as  it  were,  paralysed  by  these  agents,  but  recovers  itself  after  a 
certain  time. 

The  catalytic  action  of  the  colloidal  platinum  solution  increases  with 
its  concentration,  although  not  proportionally,  and  is  favoured  by  rise 
of  temperature  ;  the  increase  of  the  velocity  constant  in  the  latter  case 
agrees  well  with  Arrhenius'  equation  \ogekJk2  — A(Tl- T2)/(TX,T2), 
where  kx  and  k2  are  the  velocity  constants  corresponding  to  the  tem¬ 
peratures  T 1  and  Tv  and  A  is  a  constant  (Abstr.,  1889,  1103).  Light 
does  not  affect  the  catalytic  action  of  the  colloidal  platinum. 

The  view  that  platinum  acts  on  hydrogen  peroxide  as  certain  solids 
do  on  supersaturated  gas  solutions  is  not  confirmed.  The  paper 
contains  a  review  of  various  theories  of  catalytic  action.  J.  C.  P. 

Platinum  Tetrachloride.  By  Arturo  Miolati  (Zeit.  anorg . 
Chevn.j  1900,  22,  445 — 465). — The  electric  conductivity  of  aqueous 
solutions  of  platinum  tetrachloride  is  not  constant,  but  alters  with  the 
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time,  and  the  values  are  dependent  on  the  dilution  ;  the  results  are 
essentially  those  given  by  a  weak  acid,  and  are  similar  to  those  ob¬ 
tained  with  selenious  acid.  An  aqueous  solution  of  platinum  tetra¬ 
chloride,  when  titrated  with  sodium  hydroxide,  using  phenolphthalein  as 
indicator,  is  neutralised  with  two  equivalents  of  alkali ;  and  by  deter¬ 
mining  the  specific  conductivity  of  solutions  to  which  successive  quanti¬ 
ties  of  alkali  are  added,  unmistakable  evidence  of  the  formation  of  an 
acid  and  a  normal  salt  is  obtained.  This  is  more  clearly  shown  when 
ammonia  is  used  to  neutralise  the  solution.  It  is  therefore  evident 
that  a  solution  of  platinum  tetrachloride  contains  a  dibasic  acid.  The 
silver  salt,  Ag2PtCl4(OH)2,  has  been  known  for  some  time.  The 
author  was  unable  to  isolate  the  alkali  salts  from  their  solution. 
Copper,  zinc,  or  cadmium  hydroxides  dissolve  in  the  aqueous  solution, 
but  the  resulting  salts  do  not  crystallise,  and  yellowish-brown  gums 
are  obtained,  easily  soluble  in  water  and  alcohol.  The  alcoholic  solu¬ 
tion,  when  precipitated  with  ether,  yields  yellow,  gummy  flocks,  which 
solidify  after  a  time,  and  these,  on  analysis,  gave  numbers  agreeing 
fairly  well  with  the  formulae  ZnPtCl4(OH)2  -f  3H20  and  CdPtCl4(OH)2. 
The  thallium  salt,  Tl3Pt2CI8H504,  obtained  by  precipitating  an  aqueous 
solution  of  the  tetrachloride  with  a  thallium  salt,  is  a  yellow,  amor¬ 
phous  powder.  The  lead  salt,  PbPtCl4(OH)2,  is  obtained  as  a  yellow 
precipitate  by  adding  a  mixture  of  lead  and  sodium  acetates  to  the 
aqueous  solution  ;  the  lead  salt,  PbPtCl4(OR)2,Pb(OH)2,  obtained  in 
alcoholic  solutions,  is  a  brownish  powder.  E.  C.  P. 

Nature  of  Palladium  Hydrogen.  By  John  Shields  ( Proc .  Roy. 
Soc.  Edin.,  1898,  22,  169 — 186). — -The  E.M.F.  of  the  combination — 
palladium  containing  a  small  quantity  of  hydrogen  |  dilute  sulphuric 
acid  |  palladium  containing  a  large  quantity  of  hydrogen — is  zero,  or 
nearly  so.  Thus  the  cell  does  not  behave  like  a  true  concentration 
cell,  as  would  probably  be  the  case  were  the  absorption  of  hydrogen  by 
palladium  simply  a  process  of  solution.  The  view  that  a  chemical 
compound  is  formed  would  agree  better  with  the  facts,  for  the  E.M.F. 
in  this  case  would  be  independent  of  the  quantity  of  compound  formed. 
The  experiments  are  insufficient  to  determine  whether  the  compound 
formed  is  Pd3H2,  or  whether  it  contains  more  hydrogen  than  corre¬ 
sponds  with  this  formula.  J.  C.  P. 
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Accumulation  of  Iron  in  Peat.  By  Jacobus  M*  van 
Bemmelen  [with  C.  Hoitsema  and  Eduard  A.  Klobbie]  ( Zeit .  anorg . 
Ckem .,  1899,  22,  313 — 379). — This  paper  covers,  but  in  greater  detail, 
much  the  same  ground  as  one  already  noticed  (Abstr.,  1899,  ii,  371)* 
Several  more  analyses  of  impure  chalybite,  iron  ochre  and  vivianite 
are  given.  L.  J.  S. 
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Formation  of  Petroleum.  By  Carl  Engler  ( Ber .,  1900,  33 
7 — 21). — Kramer  and  Spilker’s  arguments  (this  vol.,  i,  73)  are  incon¬ 
clusive,  and  their  experiments  were  hardly  needed,  for  the  author 
had  shown  already  that  all  fats  and  waxes,  whether  of  animal  or 
vegetable  origin,  yield  petroleum  when  distilled  under  pressure. 
He  explains  at  some  length  his  view  of  the  mode  of  formation  of 
petroleum.  This  was,  he  thinks,  formed  in  the  main  by  the  decomposi¬ 
tion  of  animal  deposits  of  marine  origin  ;  the  nitrogenous  matter  in 
this  decomposed  comparatively  rapidly,  leaving  a  wax  almost  free  from 
nitrogen  ;  this  became  buried  under  subsequent  deposits,  and  was  in 
consequence  subjected  to  greater  pressure  and  a  higher  temperature, 
under  the  influence  of  which  it  yielded  petroleum.  C.  F.  B. 

Graftonite,  a  new  Mineral.  By  Samuel  L.  Pehfield  (Amer. 
J.  Sci.j  1900,  [iv],  9,  2d — 32). — The  new  mineral  is  found  associated 
with  beryl,  tourmaline,  &c.  in  pegmatite  on  Melvin  Mountain,  near 
Grafton, New  Hampshire.  The  fragments  and  indistinct  crystals  have  a 
rough,  weathered  appearance,  and  are  striking  in  being  built  up  of 
thin,  alternately  light  and  dark  lamellae,  the  light  material  being 
graftonite  and  the  dark  oxidised  triphylite  ;  in  a  fresh  specimen,  the 
two  minerals  are  salmon-coloured  and  pale  green  respectively.  The 
graftonite  has  a  vitreous  to  resinous  lustre  and  closely  resembles 
salmon-coloured  lithiophilite  in  appearance.  Analyses  of  the  separated 
minerals  are  given  under  I  (graftonite,  sp.  gr.  3*672)  and  II  (triphylite, 
Li(Fe,Mn)P04,  sp.  gr.  3*58)  ;  analysis  III,  by  W.  E.  Ford,  was 
made  on  partly  oxidised  graftonite  imperfectly  separated  from 
triphylite.  Details  of  the  method  of  analysis  are  given. 

P205.  FeO.  MnO.  Fe203.  CaO.  MgO.  K20.  Na20.  Li20.  H20.  Total. 

I.  41*20  30*65  17*62  —  9*23  0*40  —  —  0*33  0*75  100*18 

II.  42*3  33*4  9'9  —  0*2  1*3  —  —  9*2  1*7  98*0 

111.  40*80  24*28  15*38  10*16  7*25  —  0*14  1T5  —  1*17  100*33 

These  analyses  (in  III  calculating  the  whole  of  the  iron  as  ferrous) 
give  the  formula  for  graftonite  as  (Fe,Mn,Ca)3P208  or  R"3P208.  Few 
other  anhydrous,  normal  phosphates  are  known  amongst  minerals. 
Crystals  of  graftonite  are  monoclinic  with  approximately  a  :  b  :  c  = 
0*886  :  1  :  0*582  ;  /?  =  66°,  The  peculiar  intergrowth  of  the  monoclinic 
graftonite  and  the  orthorhombic  triphylite  is  discussed  in  detail ; 
there  appears  to  be  a  definite  crystallographic  relation  between  the 
two  minerals.  Similar  cases  are  the  intergrowth  of  albite  and 
orthoclase,  rutile  and  haematite.  L.  J.  S. 

Anhydrite  and  Gypsum  Deposits  at  Oulx,  Piedmont.  By 
Luigi  Colomba  ( Jahrb .  /.  Min .,  1900,  i,  Ref.  26 — 28  ;  from  Atti 
Accad .  Sci.  Torino ,  1898,  33,  779 — 796). — The  deposits  of  gypsum 
and  anhydrite  near  Oulx,  in  an  upper  valley  of  the  Dora  Riparia, 
occur  with  beds  of  limestone,  sometimes  dolomitic,  from  which,  it  is 
suggested,  the  calcium  sulphate  has  been  derived  by  the  action  of 
volcanic  gases.  A  description  is  given  of  each  of  the  following 
minerals  which  occur  in  both  the  limestone  and  the  gypsum  :  mica, 
tourmaline,  quartz,  chalcedony,  pyrites,  sulphur,  dolomite,  halite, 
haematite  and  blende. 

The  optically  uniaxial  mica  occurs  as  minute  scales,  and  is  shown 
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by  the  following  analysis  to  be  a  biotite  containing  lithium  ;  it  differs 
from  ordinary  lithia  mica  in  containing  much  magnesia. 

Loss  on 
ignition 

Si02.  A1203.  MgO.  CaO.  Li20,  Na20,(K20).  (H20,F).  Total. 

42*40  12*66  20-10  6*76  5*21  4-68  6*82  98*63 

Analysis  of  the  dolomite  gave  MgC03,  42*75  ;  CaC03,  57*21  =  99*96, 

L.  J.  S. 


[Celestite  from  Baltschiederthal,  Switzerland.]  By  Carl 
Schmidt  {Jahrb.f.  Min.,  1900,  i,  16 — 21). — The  fissured  masses  of 
Triassic  dolomitic  limestone  folded  in  the  gneisses  of  the  Baltschieder¬ 
thal,  Wallis,  contain  in  the  crevices,  crystals  of  dolomite,  celestite, 
fluor,  calcite,  quartz,  barytes,  adularia,  anatase,  blende,  &c.  A 
description  is  given  of  each  of  these  minerals.  Bluish  crystals  of 
celestite  gave  the  following  results  on  analysis  by  M.  Scheid  : 

SrO.  BaO.  CaO.  S03.  Si02,  A1203j  Fe203. 

54-29  0-25  0*17  42-72  traces 

L.  J.  S. 

[Mineral  Analyses.]  By  Karl  Busz  ( Jakrb.f .  Min.,  1899,  Beil . 
Bd.,  13,  90 — 139). — In  a  petrological  paper  describing  the  granite  and 
contact  rocks  of  the  Dartmoor  Forest,  Devonshire,  the  following 
analyses  are  given  of  minerals  from  the  metamorphosed  Devonian 
limestone  at  South  Brent. 

Garnet  occurs  abundantly,  in  one  case  as  a  vein  two  metres  wide ; 
the  brownish-green,  rhombic  dodecahedra  and  granular  masses  show 
marked  optical  anomalies ;  Analysis  I  (contains  also  traces  of  man¬ 
ganese,  magnesium  and  sodium)  shows  the  mineral  to  be  andradite 
with  the  formula  9(Ca3Fe2Si3012)  -f  Ca3Al2Si3012. 

Datolite  occurs  as  a  white,  saccharoidal  mass  in  which  the  garnets 
are  embedded;  anal.  II  (B203  by  difference  21'65;  also  a  trace  of 
sodium).  This  is  a  very  unusual  mode  of  occurrence  of  datolite. 

Augite  occurs  in  large,  grey-green  masses  which  are  fibrous  or  com¬ 
pact  :  Analysis  III  shows  it  to  be  hedenbergite  ;  the  ferric  oxide  is 
due  to  oxidation,  as  the  mineral  is  not  quite  fresh. 

Si02.  A1203.  Fe203.  FeO.  MnO.  CaO.  MgO.  KaO.  H20.  Total.  Sp.  gr 

I.  37-17  2-80  26*93  Nil  —  32*34  —  0*58  0*65  100*47  3*65 

II.  36T0  1-68  —  —  34-55  —  trace  6*02  —  2*76 

III.  49-29  0-29  4*92  16-70  0*86  22*55  5*49  —  —  100*10  — 


Other  secondary  minerals  present  in  the  limestone  are  axinite  and 
quartz.  L.  J.  S, 


Theory  of  Tourmaline  Mixtures.  By  Gustav  Tschermak  (Tech, 
Min.  Mitth.,  1899,  19,  155 — 164.  Compare  Abstr.,  1899,  ii,  304, 
601,  767). — From  a  consideration  of  Riggs’s  analyses  (Abstr.,  1888, 
659),  Wiilfing  showed  (Abstr.,  1889,  765)  that  tourmalines  may  he 
considered  to  be-  isomorphous  mixtures  of  the  two  silicates, 
Si12B6Al16Na4II8068  and  Si12B6Al10Mgl2H6O63,  in  which  aluminium  may 
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be  replaced  by  iron,  and  magnesium  by  iron,  calcium,  <fcc.  Each  of 
these  may  be  written  partly  as  a  borate  and  partly  as  a  silicate  : 

S|l2B6A116Na4H8°63  =  B6A140t5>4(Si3  A13NaH2°12)  =  Tu 

^12B6A^10^^12"^6^63  ”  B6  A^40i5>2(Si3Al3Hg012,SigMg6012)  “  ^Wl* 

These  formulae,  the  silicate  portions  of  which  represent  paragonite 
and  meroxene  respectively,  express  the  relations  existing  between  the 
micas  and  tourmalines  as  shown  by  their  modes  of  origin,  occurrence, 
alteration,  &c.  The  relation  is  similar  to  that  shown  by  the  author  to 
exist  between  the  plagioclase  and  scapolite  groups.  Most  tourmaline 
analyses  can  be  explained  by  mixtures  of  the  above  molecules ;  for 
example,  Penfield  and  Foote’s  recent  analyses  (Abstr.,  1899,  ii,  304) 
give  Tu4iTm7  (Haddam  Neck),  and  TulzTms1  (De  Kalb).  A  few 
analyses  are  explained  by  the  presence  of  a  third  molecule : 

BH2B6A^8^§12-®8^61  =m  B6AUOi5?2(Sig  Al2H40n,Si3Mg6012)  “ 
of  which  the  silicate  portion  has  the  phlogopite  formula.  L.  J.  S. 

Kelyphite.  By  Josef  Mrha  ( Tsch .  Min.  Mitth.,  1899,  19, 
111 — 143), — A  microscopical  examination  of  the  fibrous  shells  of 
kelyphite  surrounding  garnets  in  serpentine  shows  the  material  to 
consist  of  a  mixture  of  augite,  spinel,  bronzite  and  hornblende.  The 
composition  of  the  kelypite  from  near  Steinegg,  Austria,  is  given 
under  I,  and  the  spinel  (picotite),  isolated  from  it,  gave  II.  The 
garnet  (pyrope)  gave  III.  The  alteration  of  olivine  and  pyrope  to 
augite  and  spinel  is  accompanied  by  an  increase  in  molecular  volume. 

Loss  on 

Si02.  A1203.  Ci*203.  Fe203.  FeO.  MnO.  CaO.  MgO.  ignition.  Total.  Sp.gr. 

I.  41*12  15’38  2*63  4*18  4*01  0*39  4*73  25  54  0'92  98*90  — 

II.  —  51*34  12*40  6*88  9*36  —  —  19*88  —  99*86  3*726 

III.  42*29  21 T2  2*86  ^8*11^  0*36  5*42  19*90  —  100*06  3*697 

L.  J.  S. 

[Allophane  from  Italy.]  By  Giovanni  D’Achiardi  (Jahrb. 
f.  Min.,  1900,  i,  Ref.  16,  29  ;  from  Proc.  Verb.  Soc.  Toscana  Sci.  Nat., 
1898,  12,  26 — 39). — Sky-blue  to  grey-blue,  optically  isotropic  allophane 
fills  crevices  and  forms  reniform  crusts  in  zinc  ores  at  Yaldaspra, 
Massa  Maritima,  Tuscany,  where  it  is  associated  with  linarite, 
aurichalcite  (Abstr.,  1898,  ii,  604),  &c.  After  deducting  zinc,  copper 
and  calcium  as  hemimorphite,  ehrysocolla  and  calcite,  analysis  I  gives 
the  formula  Al2(0H)2Si04  +  5H20. 

Allophane  from  Rosas,  Sulcis,  Sardinia,  gave  II  (also  contains 
Cr203,  trace)  from  which,  after  deducting  excess  of  silica  as  hyalite, 
the  formula  is  deduced  as  Al2(0H)2Si04 -I- 4H20. 


h2o,  h2o, 

Si02. 

AlgOg. 

ZnO. 

CuO. 

CaO. 

(below  350°).  ignition. 

Total.  Sp.  gr. 

I. 

24*00 

32*01 

1*44 

1*21 

0-66 

32-90  6*49 

9872  1*93 

II. 

3039 

32*63 

1*63 

1*18 

0  23 

27-18  5*88 

99*12  2  "00 — -2*086 

Cupriferous  allophane  is  also  described  from  a  copper  mine  at 
Cascine,  Mezzanego  ;  it  contains  no  zinc  and  only  a  trace  of  calcium. 

L.  J.  S. 


New  Occurrence  of  Laumontite.  By  Otto  Luedecke  (Zeit. 
f.  Naturwm.,  1899,  72,  101 — - 104),— The  quartz-porphyry  on  Peters- 
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berg,  near  Halle,  contains  embedded  laumontite,  associated  with 
secondary  fluorite,  calcite,  epidote  and  quartz.  The  laumontite  has 
been  apparently  derived  from  oligoclase ;  it  is  reddish-yellow,  and 
without  crystal  faces.  The  mean  of  two  analyses  is,  after  deducting 
a  little  calcite, 

Si02.  A1203.  CaO.  H20.  Total. 

5066  22*26  13  60  13*56  100-09 

L.  J.  S. 

Action  of  Ammonium  Chloride  on  Analcite  and  Leucite. 
By  Frank  W.  Clarke  and  George  Steiger  ( Amer .  J.  Sci,>  1900, 
fiv],  9,  117 — 124;  and  Zeit.  anorg.  Chem .,  1900,  23,  135 — 145). — 
In  a  previous  paper  (this  vol.,  ii,  25),  it  was  shown  that  analcite, 
when  heated  at  350°  in  an  open  crucible  with  ammonium  chloride, 
gave  up  part  of  its  soda  and  absorbed  some  ammonia ;  at  a  higher 
temperature,  ammonia  is  again  liberated.  Further  experiments  have 
now  been  made  on  analcite  from  North  Table  Mountain,  near 
Golden,  Colorado,  the  composition  of  which  is  given  under  I.  When 
the  material  is  heated  at  350°  in  a  sealed  tube  with  ammonium 
chloride,  the  whole  of  the  soda  is  converted  into  sodium  chloride, 
and  all  the  liberated  ammonia  absorbed  by  the  silicate ;  the  residue 
has  the  composition  NH4AlSi206,  and  appears  to  be  the  first  am¬ 
monium  silicate  that  has  been  prepared.  In  the  presence  of  excess 
of  free  ammonia  there  is  no  further  absorption  of  ammonia.  On 
boiling  this  ammonium  compound  with  caustic  soda  solution,  the  whole 
of  the  ammonia  is  expelled  and  sodium  again  taken  up.  The  product 
previously  obtained  with  analcite  is  now  to  be  regarded  as  a  mixture. 

Leucite  (from  Vesuvius,  anal.  II.),  when  heated  in  a  sealed  tube 
with  ammonium  chloride,  yields  the  same  compound,  NH4AlSi206,  as 
does  analcite.  When  this  ammonium  leucite,  the  composition  of 
which  is  given  under  III,  is  fused  with  calcium  chloride,  a  product 
approximating  in  composition  to  the  corresponding  calcium  salt, 
CaAl2Si4012,  is  obtained.  This  ammonium  leucite  is  not  a  metasilicate, 
as  shown  by  the  fact  that  no  soluble  silica  is  liberated  when  the 
material  is  ignited. 


Si02. 

A1203. 

CaO. 

k20. 

Na20. 

h2o. 

nh3. 

Total. 

I. 

55-72 

23*06 

0*17 

— 

12-46 

8-39 

— — 

99-80 

II. 

55-40 

23*69 

016 

19-54 

1-25 

0-24 

— 

100-28 

III. 

60*63 

26-44 

trace 

0*50 

0-25 

5*17 

7-35 

100-34 

Preliminary  experiments  show  that  several  other  zeolites  behave 
in  a  similar  manner  when  heated  with  ammonium  chloride. 

L.  J.  S. 

Granitoid  Rocks  from  Cap©  Marsa.  By  Louis  D  up  arc  and  F 
Pearce  ( Gompt .  rend.,  1900,  130,  432 — 434). — Petrographical  descrip¬ 
tions,  with  analyses,  are  given  of  granulite,  tonalite  and  micro- 
tonalite.  L.  J.  S. 

Eruptive  Rocks  from  the  Salzkammergut.  By  Conrad  H. 
von  John  ( Jahrb .  k.h.  geol.  Eeichs.  Wien ,  1899,  49,  247 — 258). — 
Quartz-diorite  (  =  tonalite)  from  the  Pollagraben,  St.  Gilgen,  consisting 
of  plagioclase,  hornblende  and  biotite  with  some  orthoclase  and 
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quartz,  gave  analysis  I ;  the  large  crystals  of  white  felspar  (andesine) 
isolated  from  the  rock  gave  II. 

Loss  on 

Si02.  Ti02.  A1203.  Fe203.  FeO.  CaO.  MgO.  K20.  Na20.  P205.  ignition. Total. 

I.  58 '20  0*21  19'20  2'01  4*42  5'60  3*25  1*81  453  0'33  1'28  100'84 

II.  58-97  —  25-21  0’65  —  6*82  0*21  0'71  6'02  —  0'50  99*09 

Analyses  of  several  other  rocks  are  given.  L.  J.  S. 

Analyses  of  Italian  Volcanic  Rocks.  II.  By  Henry  S. 

Washington  (Amer.  J.  Sci.9  1900,  [iv],  9,  44 — 54.  Compare  this  vol., 
ii,  27). — Six  analyses  are  given  of  various  volcanic  rocks  from  Tuscany 
and  Rome.  L.  J.  S. 

Plagioliparites  of  Cape  Marsa,  Algeria.  By  Louis  Duparc 
and  F.  Pearce  ( Compt .  rend.,  1900,  130,56 — 58). — The  plagioliparites 
of  Cape  Marsa,  in  Algeria,  consist  of  plagioclase,  biotite  and  quartz 
in  a  matrix  which  may  be  vitreous,  globular,  felsitic  or  perlitic  with 
large  spheroliths,  but  in  all  cases  the  composition  is  practically  the 
same  :  Si02,  72*74—77*99  j  AI203,  12*46—12*70  ;  Fe203,  1  06—1*91  ; 
CaO,  1*21—1*59;  MgO,  0*05—0*15;  K20,  4*10—5*71;  Na20, 

2*85 — 3*60;  loss  on  heating,  0*24 — 2*92  per  cent.  C.  H.  B. 

Meteorites  from  Jamyscheff  and  Tubil  River,  Siberia.  By 
J.  A.  Antipoff  (i Chem .  Centr .,  1899,  i,  801  ;  from  Bull.  Acad.  St. 
Petersbourg ,  1898,  [v],  9,  91 — 103), — Analysis  I  is  of  the  metallic 
portion  of  the  meteorite  which  fell  in  the  neighbourhood  of  the  village 
of  Jamyscheff,  Pawlodarsk  district  in  Semipalatinsk  (it  contains  also 
graphite,  0*115 ;  howardite,  0*595  ;  magnetite,  2*284  ;  Cr,  trace); 
the  olivine  gave  the  results  under  II,  agreeing  with  the  formula 
(Mg,Fe)8Si08. 

Analysis  III  is  of  the  meteoric  iron  found  on  the  Tubil  river,  Ats- 
hinsk  district,  Gov.  Yeniseisk. 


Fe. 

Ni. 

Co. 

Si02. 

Ca. 

Mn. 

Mg. 

As. 

I. 

86*634 

7-985 

0*603 

0*160 

0*392 

— 

0057 

trace 

III. 

95*183 

3-385 

0*140 

0*075 

0*205 

0*090 

0-033 

Schrei- 

0*019 

Cl. 

C. 

O. 

s. 

o 

o 

h2o. 

bersite. 

Total. 

I. 

0*120 

0-071 

0*509 

0*012 

0-047 

0*144 

0*366 

100*094 

III. 

0*038 

0-120 

0*093 

— 

— 

— 

0*425 

99*806 

Si02,  FeO,  A1203,  MgO.  MnO.  Sn02.  Total. 

II.  39*80  16*34  0*27  43*68  trace  trace  100*11 

L.  J.  S. 


Waters  of  the  Salt  Lake  of  Urmi,  Persia.  By  R  T.  Gunther 
and  J.  J.  Manley  ( Proc .  Boy.  Soc 1899,  65,  312 — 318). — The  water 
has  the  specific  gravity  1*113  at  15°  and  contains  about  15  per  cent,  of 
solid  matter ;  of  this,  86  per  cent,  is  estimated  to  be  sodium  chloride, 
the  rest  consisting  of  magnesium  chloride,  magnesium  sulphate,  calcium 
sulphate,  and  potassium  sulphate.  No  iodide  or  bromide  can  be 
detected.  J.  C.  P. 
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Action  of  certain  Derivatives  of  Morphine  on  Respiration 
in  Man.  By  Hugo  Winternitz  '(Chem.  Gentr .,  1899,  ii,  884 — 885, 
from  Therap.  Monatsh .  Sept.). — Whilst  the  alkyl-morphine  de¬ 
rivatives  codeine  and  dionine  hardly  affect  respiration,  the  acetyl 
derivatives,  diacetylmorphine  and  monoacetylmorphine  exacerbate 
breathing  by  stimulation  of  the  respiratory  centre.  The  action  of 
morphine  on  respiration  is  thus  weakened  by  the  introduction  of  alkyl 
radicles,  and  increased  by  that  of  acetyl.  W.  D.  H. 

Action  of  the  Constant  Current  on  the  Respiration  of 
‘  Surviving  ’  Muscle.  By  Th.  Guilloz  (Compt.  rend.,  1900,  130, 
200 — 203). — In  view  of  the  treatment  of  maladies  of  nutrition  (gout, 
obesity)  with  the  constant  current,  advocated  by  the  author,  experi¬ 
ments  on  the  respiration  of  the  excised  muscles  of  the  frog  were 
undertaken  :  the  evolution  of  carbon  dioxide  and  using  up  of  oxygen 
were  found  to  be  increased  during  and  after  the  use  of  the  electrical 
stimulation.  W.  D,  H. 

Carbonic  Oxide  in  Tobacco  Smoke.  By  Fritz  Wahl  ( Pfluger’s 
Archiv ,  1899,  78,  262 — 285). — The  carbonic  oxide  in  tobacco  smoke 
is  taken  up  by  the  blood,  but  when  highly  diluted  in  this  way,  the 
gas  may  be  breathed  for  4  hours  without  ill  results. 

W.  D.  H. 

The  Supposed  Oxidation  of  Carbonic  Oxide  in  the  Living 
Body.  By  John  Scott  Haldane  (J.  Physiol 1900,  25, 

225 — 229). — Wachholtz  and  Saint  Martin  have  stated  that  carbonic 
oxide  is  converted  into  carbon  dioxide  in  the  body.  The  present 
experiments  on  mice  entirely  negative  this.  W.  D.  H. 

The  Influence  of  Animal  Membrane  on  the  Diffusion  of 
Various  Substances.  By  Sven  G.  Hedin  ( Pfliiger's  Archiv ,  1899, 
78,  205 — 261). — The  diffusion  of  a  large  number  of  organic  and 
inorganic  substances  was  investigated  with  and  without  a  membrane. 
The  membrane  used  was  prepared  from  the  intestine ;  previous  heating 
of  the  membrane  makes  no  difference  to  the  dialysis  quotient.  In  all 
cases,  the  presence  of  a  membrane  hinders  diffusion,  but  to  an  unequal 
extent.  Taking  dextrose  as  a  standard,  it  was  found  that  mannitol, 
erythritol,  glycerol,  glycocine,  and  alanine  were  hindered  to  the  same 
extent  as  dextrose.  The  dialysis  of  some  substances,  such  as  alcohol,  urea, 
urethane,  and  ethylene  glycol,  was  less  hindered  than  that  of  dextrose. 
Thesame  is  true  for  many  neutral  salts  of  the  alkalis  and  alkaline  earths; 
here  the  dissociation  of  the  salts  in  solution  forms  one  of  the  determining 
factors.  Ammonium  salts  with  two  ions^have  often  a  greater  dialysis 
quotient  than  the  equally  dissociated  salts  of  the  fixed  alkalis,  but 
ammonium  sulphate  behaved  like  the  sulphates  of  the  fixed  alkalis. 

W.  D.  H. 
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Pressure  Filtration  of  Proteids.  By  David  Fraser  Harris 
{J.  Physiol.,  1900,  25,  207 — 211). — The  following  proteids  pass  under 
pressure  through  a  Chamberland  filter  :  egg-albumin,  serum-globulin 
(from  sheep),  serum-albumin,  gelatin,  acid-albumin,  alkali-albumin, 
haemoglobin,  proteose,  lactalbumin,  caseinogen  dissolved  in  alkali 
(1  to  30  per  cent,  of  sodium  hydroxide).  The  following  do  not: 
caseinogen  of  normal  milk,  caseinogen  of  decalcified  or  oxalated  milk, 
caseinogen  dissolved  in  lime-water,  serum-globulin  (from  ox).  The 
assumption  drawn  is  that  caseinogen  in  milk  is  particulate,  or  that 
its  molecules  are  larger  than  those  of  the  other  proteids  examined. 

W.  D.  H. 

Metabolism  of  a  Vegetarian.  By  Theodor  Rumpf  and  O. 
Schlumm  ( Zeit .  Biol .,  1899,  39,  153 — 158). — Particulars  of  the  diet 
and  excreta  of  the  young  vegetarian  under  observation  are  given.  He 
took  purely  vegetable  food,  and  presented  nothing  noteworthy  in 
general  health,  weight,  or  appearance.  His  faeces,  however,  were 
extraordinarily  voluminous.  He  took  daily  11*82  grams  of  nitrogen, 
698*21  grams  of  carbohydrate,  and  28*64  grams  of  fat,  and  excreted 
daily  6*91  grams  of  nitrogen  in  his  urine,  and  4*01  in  faeces;  the 
faeces  contained  7*58  grams  of  fat.  W.  D.  H. 

Metabolism  in  Children.  By  William  Camerer  and  Friedrich 
Soldner  {Zeit.  Biol.,  1899,  39,  37 — 72). — The  observations  first  re¬ 
corded  were  made  on  a  girl  thirty-nine  weeks  old,  taking  mixed  diet. 
The  results  are  given  in  tables,  showing  the  composition  of  the  diet, 
the  growth  of  the  child,  and  the  composition  of  the  excreta,  including 
sweat.  The  second  set  of  observations  were  similar  ones  upon  twins ; 
their  nutriment  was  mother’s  milk.  The  presence  of  soaps  in  human 
milk  is  noted.  The  methods  used  are  described  in  detail. 

W.  D.  H. 

Metabolism  in  Ruminants.  By  Oskar  Hagemann  (Chem.  Centr., 
1899,  ii,  1030;  from  Arch.  Anat.  Physiol.,  1899,  Suppl.,  Ill — 140  and 
382). — If  the  oxygen  used  is  taken  as  a  measure  of  the  energy  that 
results,  the  sheep  is  much  under  the  average  values,  and  this  is  also 
lower  than  the  digestive  value.  After  the  taking  of  food,  the  oxygen 
used  increases  by  5*5  per  cent.,  which  is  a  proof  of  anabolic  processes 
that  are  furthered  by  digestion.  Calorimetrically,  a  food  of  the  value 
of  3705  Cal.  is  accompanied  with  an  output  of  1487  Cal.,  and  proteid 
built  up,  8  Cal. ;  this  leaves  2210  Cal.  for  fat  deposition  and  the  needs 
of  respiration.  In  the  second  paper,  some  of  these  figures  are  cor¬ 
rected ;  the  figures  relate  only  to  the  8  or  10  hours  following  diges¬ 
tion,  and  the  figure  2210  must  be  lessened  to  1983  Cals,  in  order  to 
allow  for  the  methane  that  leaves  the  body.  W.  D.  H. 

Metabolism  of  Phosphorus.  By  Diarmid  Noel  Paton,  J.  Crau- 
Furd  Dunlop,  and  R.  S.  Aitchison  {J.  Physiol .,  1900,  25,  212 — 224). 
—In  dogs  on  a  vegetable  diet,  much  of  the  phosphorus  in  the  food  is 
not  excreted  in  the  urine ;  also  a  large  proportion  of  phosphoric  acid 
subcutaneously  injected  as  sodium  phosphate  does  not  reappear  in  the 
urine ;  in  the  goat,  none  reappears,  whether  it  is  given  in  the  food  or 
injected  under  the  skin,  During  lactation  in  the  goat,  the  excretion 
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of  phosphorus  by  the  bowel  is  diminished,  but  under  other  circum¬ 
stances,  with  the  animal  in  phosphorus  equilibrium,  the  absorption 
and  excretion  of  phosphorus  by  the  intestine  are  equal.  In  the  dog, 
during  lactation,  the  phosphorus  in  the  urine  is  diminished.  Goat’s 
milk  contains  a  high  proportion  of  phosphorus,  but  less  of  it  is  in  organic 
combination  than  in  cow’s  or  human  milk.  The  administration  of 
calcium  glycerophosphate  causes  no  rise  in  the  phosphorus  of  the 
urine  of  the  dog,  or  in  the  urine  or  milk  of  the  goat.  W.  D.  H. 

Metabolisim  with  Edestin.  By  Richard  Leipziger  ( Pfliigers 
Archiv ,  1899,  78,  402 — 422). — Steinitz  (Abstr.,  1898,  ii,  615)  showed 
that  feeding  with  proteids  containing  phosphorus  yields  better  results 
so  far  as  the  putting  on  of  phosphorus  is  concerned  than  feeding  with 
phosphorus-free  proteids  plus  inorganic  phosphates.  It  was  considered 
desirable  to  repeat  this.  Edestin  was  used  instead  of  the  myosin 
employed  by  Steinitz.  The  experiments  were  made  on  dogs,  and 
Steinitz’s  results  are  confirmed.  Another  point  investigated  was  the 
metabolic  processes  in  which  calcium  and  magnesium  are  concerned. 
Two  experiments  are  recorded  ;  in  both  there  was  a  laying  on  of 
calcium  in  the  body  ;  in  one  there  was  a  small  gain,  in  the  other  a 
small  loss,  of  magnesium.  The  results  cannot  be  alone  explained  on 
the  supposition  of  metabolic  processes  taking  place  in  the  bony  tissues. 

W.  D.  H. 

Metabolism  during  Poisoning  by  Pulegone.  By  W.  Linde- 
mann  (Zeit.  Biol.,  1899,  39,  1 — 17). — Substances  which  produce  fatty 
degeneration,  such  as  phosphorus,  chloroform,  and  many  other  less 
thoroughly  investigated  materials,  cause  also  a  destructive  metabolism 
of  proteid.  Pulegone,  the  active  constituent  of  the  ethereal  oil  of 
Mentha  pulegium ,  is  one  of  these.  The  substance  was  given  subcu¬ 
taneously  to  dogs.  It  causes  great  fatty  degeneration  of  liver,  kidneys, 
and  heart,  with  hypersemia  and  ulcerations  of  the  intestines  and  other 
parts.  The  metabolic  phenomena  during  the  poisoning  were  investi¬ 
gated  in  the  usual  way  by  examining  the  ingesta  and  excreta,  including 
the  expired  air.  Proteid  katabolism  is  much  increased.  The  figures 
given  support  Yoit’s  view  that  the  fat  originates  from  proteid. 

W.  D.  H. 

Absorption  and  Excretion  of  Iron.  By  Emil  Abderhalden 
(Zeit.  Biol.,  1899,  39,  113 — 152). — This  is  a  contribution  to  a  much 
discussed  question.  In  the  main  the  methods  (microchemical,  &c.) 
are  like  those  employed  by  others.  The  animals  chiefly  used  were  rats. 
The  principal  results  are  that  inorganic  iron  given  by  the  mouth  as 
ferric  chloride  is  absorbed  in  small  doses.  The  iron  of  haemoglobin 
and  haematin  is  also  absorbable.  The  duodenum  is  the  principal  seat 
of  absorption  ;  probably  Peyer’s  patches  are  also  seats  of  absorption. 
Iron  is  excreted  in  caecum,  colon,  and  rectum.  The  most  trustworthy 
method  of  detecting  iron  is  by  ammonium  sulphide  and  ammonia. 

W.  D.  H. 

Absorption  of  Sugars  in  the  Intestine.  By  E.  Hedon  ( Compt . 
rend.,  1900,  130,  265 — 266). — The  absorption  of  sugars  in  the  intes¬ 
tine  is  related  to  their  osmotic  pressures.  It  is  greatest  for  the  two 
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hexoses  studied  (dextrose  and  galactose),  less  for  arabinose,  and  very 
feeble  in  the  casa  of  raffinose.  W.  D.  H, 

Digestion  of  Starch  in  the  Stomach  of  Carnivora.  By  Hans 
Friedenthal  ( Chem .  Centr 1899,  ii,  1030  ;  from  Arch.  Anat.  Physiol ., 
1899,  Suppl,,  383 — 390). — Although  the  saliva  of  dogs  contains  no 
ptyalin,  energetic  digestion  of  starchy  food  occurs  in  their  stomachs. 
This  is  not  due  to  a  zymogen  in  the  swallowed  saliva  being  rendered 
active  when  it  reaches  the  stomach,  for  it  occurred  also  in  the 
stomach  of  an  animal  fed  by  an  oesophageal  fistula,  in  which  no 
saliva  was  allowed  to  enter  the  stomach.  The  starch  is  changed  into 
erythrodextrin  ;  only  quite  small  quantities  of  maltose  were  found. 

W.  D.  H. 

Relative  Digestibility  of  Certain  Fats  in  the  Human  Intes¬ 
tine.  III.  Butter  and  Margarine.  By  H.  LUhrig  (Chem.  Centr., 
1899,  ii,  1029 — 1030  ;  from  Zeit.  unters.  Genussm .,  2,  769 — 783). — 
The  digestibility  of  margarine  is  given  as  96*75  ;  that  of  butter  from 
96*86  to  97*13  per  cent.  These  numbers  are  rather  higher  than  those 
of  Hultgren  and  Landergren.  Ox-fat  appears  to  diminish  digesti¬ 
bility.  In  estimating  the  fat  of  the  faeces,  allowance  is  made  for 
lecithin  and  un saponifiable  substance.  W.  D.  H. 

Nutritive  Value  of  Margarine  compared  with  Butter.  By 
E.  Bertarelli  ( Exper .  Stat.  Rec.,  1899,  11,  375 — 376  ;  from  Riv.  Ig. 
San.  Pubb.,  1898,  9,  538 — 545  and  570 — 579). — The  results  of  experi¬ 
ments  with  men  showed  that  margarine,  when  properly  prepared,  does 
not  differ  much  from  butter  in  chemical  and  physical  properties. 
When  margarine  was  consumed,  93*5  to  96  per  cent,  of  fat  was  assimi¬ 
lated  ;  with  butter,  94  to  96  per  cent.  There  was  no  disturbance  of 
the  digestive  tract  when  margarine  was  consumed  in  moderate  amounts, 

N.  H.  J.  M. 

Effects  of  Thyroid  Feeding  on  Monkeys  By  Walter 
Edmunds  ( Proc .  Roy.  Soc.,  1899,  65,  368 — 369). — The  effect  of  feed¬ 
ing  monkeys  on  powdered  thyroid,  or  Hutchison’s  thyrocolloid,  in 
doses  varying  from  the  equivalent  of  one-half  to  that  of  three  sheep’s 
thyroids  daily,  is  exophthalmos,  wasting,  weakness,  and  death.  Other 
symptoms  noted  were  erection  of  the  hair  on  the  head,  falling  off  of 
hair  in  patches  in  other  parts,  and  paralysis  of  one  or  more  limbs. 
Some  of  these  are  due  to  stimulation  of  the  cervical  sympathetic 
nerve.  The  increased  secretion  of  the  enlarged  and  altered  thyroid 
in  Graves’s  disease  probably  explains  the  exophthalmos  there. 

W.  D.  H. 

The  Thyroid  as  a  Poison-removing  Organ.  By  Fritz  Blum 
( Virchow's  Archiv ,  1899,  158,  495 — 513.  Compare  Abstr.,  1899,  ii, 
125,  779). — This  is  a  re-statement  of  the  author’s  views  on  the  func¬ 
tions  of  the  thyroid.  W.  D.  H. 

Defence  of  the  Organism*  against  the  Toxic  Properties  of 
Glandular  Secretions.  By  Albert  Charrin  and  Levadjti  ( Compt . 
rend.,  1900,  130,  262 — 264). — If  digestion  juices,  especially  pan¬ 
creatic  juice,  are  introduced  into  the  tissues,  injury  occurs.  In 
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the  intestine,  it  is  harmless.  The  protection  is  considered  to  be  due 
to  the  action  of  the  mucous  membrane  (removal  of  which  leads  to 
loss  of  protection),  of  intestinal  parasites,  and  perhaps  of  the  blood. 
In  the  upper  part  of  the  intestine,  this  is  believed  to  be  aided  by  the 
layer  of  mucus,  and  the  glandular  secretions  from  the  wall  of  the 
intestine.  W.  D.  H* 

Physiology  of  the  Suprarenal  Capsules.  By  H.  Boruttau 
( Pflugers  Archiv ,  1899,  78,  97 — 128). — The  paper  is  mainly  a  review 
of  previous  work  on  the  subject ,  some  points  are  amplified.  The 
suprarenals  are  considered  to  have  nothing  to  do  with  blood  and  skin 
pigments  •  their  chief  use  is  to  render  harmless  the  products  of 
muscular  activity,  and  so  to  regulate  the  nutrition  and  innervation 
of  the  whole  motor  apparatus.  W.  D.  H. 

Influence  of  Alcohol  on  Milk  Formation.  By  Rudolf  Rose- 
mann  (PfliigePs  Archiv ,  1900,  78,  466 — 504). — Numerous  analyses, 
given  in  full  detail,  show  that  the  administration  of  alcohol  has  no 
influence  on  the  formation  of  milk,  either  qualitatively  or  quantita¬ 
tively.  With  moderate  doses,  no  alcohol  passes  into  the  milk  ;  with 
larger  doses,  only  from  0*2  to  0*6  per  cent,  of  the  alcohol  given  passes 
into  the  milk.  W*  L>.  H. 

Sodium  and  Potassium  in  the  Red  Corpuscles  of  the 
Blood  of  Animals  of  different  Species,  and  in  Cases  of 
Anaemia  caused  by  Bleeding.  By  Filippo  Bottazzi  and  I. 
Cappelli  (Beal.  Accad .  Linceiy  1899,  8,  ii,  65 — 73). — The  authors  find 
that  with  animals  having  nuclear  red  corpuscles,  the  latter,  without 
exception,  contain  much  more  potassium  than  sodium ;  of  the 
mammals  examined,  dog,  cat,  and  rabbit,  the  last  also  has  red 
corpuscles  richer  in  potassium  than  in  sodium.  It  is  hence  supposed 
that  the  red  corpuscles  of  the  mammals  contain  nucleins,  the  rela¬ 
tive  quantity  of  which  determines  the  proportion  of  potassium 
present. 

The  influence  of  anaemia,  especially  when  serious  and  protracted,  is 
in  all  cases  to  produce  a  diminution  in  the  amount  of  sodium  and 
potassium  in  the  red  corpuscles.  This  fact,  together  with  the  decrease 
in  the  amount  of  nitrogen  under  similar  circumstances,  indicates  that 
whenever  the  red  corpuscles  suffer  a  loss  of  proteids,  a  corresponding 
loss  of  mineral  matter  also  occurs.  T.  H.  P. 

Sodium  and  Potassium  in  the  Red  Corpuscles  of  the  Blood 
during  Fasting,  Phosphorus  Poisoning,  &c.  By  Filippo 
Bottazzi  and  I.  Cappelli  (Real.  Accad .  Linceiy  1899,  8,  ii,  107 — 114. 
Compare  preceding  abstract). — Fasting  and  phosphorus  poisoning  also 
determine  diminutions  in  the  amounts  of  sodium  and  potassium  in 
the  red  corpuscles  of  the  blood,  whilst  splenotomy  gives  no  such  effect. 
The  red  corpuscles  of  the  arterial  blood  of  a  dog  suffering  from 
leucocythemia  were  found  to  contain  more  potassium  and  less  sodium 
than  the  normal 

From  these  and  former  researches  (loc.  cit.)y  it  is  concluded  that  the 
red  corpuscles  participate  to  some  extent  in  the  general  organic  meta¬ 
bolism  and  in  some  special  cases  in  the  progressive  destruction  of 
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the  organs  and  that  sodium  and  potassium  are  normal  constituents  of 
the  proteid  molecule.  T.  H.  P. 

Localisation,  Elimination,  and  Origin  of  Arsenic  in 
Animals.  By  Armand  Gautier  ( Compt.  rend .,  1900,  130,  284 — 29L 
Compare  this  vol.,  ii,  152,  168.) — The  following  organs  (human  and 
animal)  contain  arsenic  :  thyroid  gland,  0*75  mg.  per  100  grams; 
mammary  gland,  0*13  per  100  grams;  brain,  variable  quantity,  some¬ 
times  nil ;  thymus,  appreciable  amount ;  hair,  horn,  skin,  milk,  and 
bone,  traces  only. 

No  arsenic  could  be  detected  in  ;  liver,  kidney,  spleen,  muscle, 
testicle,  seminal  fluid,  pituitary  gland,  pancreas,  mucous  membrane, 
cellular  tissue,  salivary  glands,  suprarenal  capsules,  ovary,  uterus, 
marrow,  blood,  urine,  and  faeces. 

In  order  to  ascertain  the  source  of  the  arsenic  found  in  the  above 
organs,  bread,  eggs,  and  fish  were  examined,  but  no  arsenic  could  be 
detected  in  them. 

From  these  results,  it  will  be  seen  that  those  organs  which  are  most 
commonly  examined  for  arsenic  in  cases  of  poisoning  are  normally 
free  from  that  substance.  Even  if  ,the  examination  be  made  after 
putrefaction  has  set  in,  and  when  the  small  amount  of  arsenic  which 
is  normally  present  in  some  of  the  organs  may  have  possibly  diffused 
throughout  the  whole  system,  the  dilution  of  the  arsenic  would  then 
be  so  great  as  to  preclude  its  detection.  H.  R.  Le  S. 

Universal  Distribution  of  Titanium.  By  Charles  Baskerville 
{J.  Amer.  Chem.  Soc.,  1899,  21,  1099 — 1101). — Beef  bone  is  found  to 
contain  0*0195  percent.,  beef  flesh  0*013  per  cent.,  human  bone,  a 
trace,  and  human  flesh  0*0325  per  cent,  of  titanic  oxide.  E.  G. 

Transformation  of  Nitrobenzene  into  Aniline  by  a  Re¬ 
ducing  and  Hydrogenating  Enzyme  in  the  Animal  Organism. 
By  J.  E.  Abelous  and  Ernest  GLrard  {Compt.  rend.,  1900,  130, 
420 — 422.  Compare  Abstr.,  1899,  ii,  680  and  681). — When  the 
aqueous  extract  of  the  kidney  of  the  horse  is  digested  with  nitrobenzene 
and  a  little  chloroform  in  an  atmosphere  of  hydrogen  at  42°,  aniline 
is  formed,  but  no  reduction  takes  place  if  the  extract  is  previously 
boiled.  It  thus  appears  that  the  enzyme  which  has  previously  been 
described  as  having  the  property  of  reducing  nitrates  to  nitrites 
possesses  an  hydrogenating,  as  well  as  a  deoxidising,  action,  a  fact 
which  is  of  importance  in  connection  with  the  production  of  animal 
bases  in  the  organism.  N.  L. 

Excretion  of  Sulphur  in  Infants.  By  Walther  Freund  {Zeit. 
j physiol .  Chem.,  1900,  29,  24 — 46). — The  amount  of  the  sulphur  in  its 
various  forms  (sulphates,  alkyl  hydrogen  sulphates,  &c.)  is  given 
for  numerous  sucking  infants,  both  in  health,  and  various  forms  of 
disease.  Many  cases  are  described  in  detail,  and  the  analyses  are 
arranged  in  tabular  form.  General  conclusions  from  the  variable 
results  obtained  are  not  easy  to  draw.  W.  D.  H. 

Influence  of  Peptone  and  Albumoses  on  Urinary  Secre¬ 
tion.  By  William  H.  Thompson  {J.  Physiol.,  1900,  25,  179 — 190).— 
The  excretion  of  proteose  or  peptone  injected  into  the  venous  system 
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of  dogs  is  confined  to  the  hour  after  the  injection.  During  this  time, 
the  output  of  urinary  nitrogen  is  increased,  principally  in  the  form 
of  urea.  This,  however,  is  largely  due  to  the  salt  solution  used  as  the 
solvent  of  the  proteids.  At  least  60  per  cent,  of  the  injected  material 
is  retained  in  the  body  ;  the  proportion  retained  is  greatest  when 
deuteroproteose,  amphopeptone,  or  antipeptone  is  used.  It  is  sug¬ 
gested  that  the  proteoses  are  held  in  combination  as  proteose-globulin- 
ates  in  the  blood.  W.  D.  H. 

Diazo -reactions  of  Urine.  By  P.  Clemens  ( Chem .  Centr.,  1899, 
ii,  1028 — 1029 ;  from  Deutsch.  Arch.  Min.  Med.,  63). — An  account  of 
numerous  experiments  made  to  ascertain  the  nature  of  the  substance 
which  gives  Ehrlich's  diazo-reaction  in  urine,  but  which  led  to  no 
very  definite  result.  E.  W.  W. 

The  Pigment  of  the  Arenicolse.  By  Pierre  Fauvel  ( Compt . 
rend.y  1899,  129,  1273 — 1275). — There  exist  in  the  integument  of 
the  Arenicolce  two  pigments,  generally  described  as  distinct,  a  yellow 
lipochrome  in  the  epithelial  cells,  and  a  black  pigment  in  the  form  of 
fine  granules  in  the  upper  layers  of  the  epidermis.  A  solution  of  the 
lipochrome  becomes  brown,  then  black  on  the  addition  of  various 
acids  ;  and,  it  is  considered  probable  that  the  formation  of  black 
granules  in  the  cells  is  due  to  a  chemical  modification  of  the  yellow 
pigment,  under  the  influence  of  acidity,  produced  either  in  the  neigh¬ 
bourhood  of  the  digestive  tube,  or  from  the  accumulation  of  waste 
products,  the  result  of  metabolic  activity.  Details  concerning  the 
pigmentation  in  different  species  are  added.  W.  D.  H. 

Ion-proteid  Compounds ;  the  Poisonous  Character  of  Pure 
Sodium  Chloride.  By  Jacques  Lceb  (Amer.  J.  Physiol.,  1900,  3, 
327 — 338). — The  experiments  recorded  were  made  on  fish,  medusae, 
and  cilia.  The  general  conclusions  drawn  are  believed  to  be  also  true 
for  air-breathing  animals.  They  principally  consist  in  translating  into 
the  new  nomenclature  which  has  arisen  in  connection  with  the  modern 
theory  of  solution  the  work  which  Ringer  did  some  years  ago. 

W.  D.  H. 

Physiological  Action  of  Bromine.  By  F.  Fessel  {Chem. 
Centr.,  1899,  ii,  885,  from  Munch,  med.  Woch.,  46,  1270 — 1273). — 
The  experiments  were  performed  with  sodium  and  potassium  bromide. 
The  toxic  action  of  bromine  salts  is  greater  in  cats  than  in  dogs. 
The  excretion  of  the  bromine  does  not  rise  equally  with  that  adminis¬ 
tered  until  *  bromine  equilibrium 7  is  established  with  a  sufficient 
dose.  The  chief  amount  of  the  bromide  is  found  in  the  blood,  where 
it  partially  replaces  sodium  chloride.  Among  the  organs,  the  brain 
was  the  only  one  where  it  was  discovered.  Whether  bromine  will 
take  the  place  of  the  iodine  of  the  thyroid,  is  to  be  the  subject  of 
further  work.  W.  D.  H. 

Physiological  Action  of  Protamines  and  their  Decomposition 
Products.  By  William  H.  Thompson  (Zeit.  physiol.  Chem.,  1900, 
29,  1 — 19). — The  protamines  are  toxic;  they  cause  a  fall  of  blood 
pressure,  acting  like  albumoses  on  the  peripheral  vessels  directly ;  blood 
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coagulation  is  slowed,  and  the  number  of  leucocytes  in  the  circulation 
is  lessened.  The  heart  and  respiration  are  also  affected.  Histons 
have  a  very  similar  action.  The  substances  obtained  by  the  hydrolysis 
of  protamines  (protons,  hexon  bases)  have  no  such  effects. 

W.  D.  H. 

Physiological  Action  of  Morphine  and  its  Allies.  By  E. 
Impens  ( Pfliiger's  Archiv ,  1900,  78,  527 — 596). — The  action  on  respi¬ 
ration  was  specially  investigated.  Of  the  substances  used,  heroine 
(diacetylmorphine)  produces  an  effect  with  the  smallest  dose  ;  five 
times  as  much  morphine,  twelve  times  as  much  dionine  (ethyl- 
morphine),  twenty  times  as  much  codeine  are  required  to  produce  the 
same  or  even  a  less  effect.  Peronine  (benzylmorphine)  has  very  little 
action  at  all.  The  danger  is  in  about  the  proportion  just  quoted,  being 
least  with  heroine  and  greatest  with  codeine.  With  heroine  the  energy 
of  breathing  and  the  volume  of  air  inspired  are  increased,  but  the  act  is 
quieter,  and  its  use  is  recommended  in  cases  of  tuberculosis.  The 
other  alkaloids  are  more  uncertain  and  less  sedative  in  their  action. 
Heroine  lessens  the  amount  of  oxygen  consumed;  codeine  and  dionine 
increase  it  at  first  and  then  lessen  it.  Morphine  paralyses  the  irrit¬ 
ability  of  the  respiratory  centre  to  stimulation  by  carbon  dioxide,  and 
codeine  has  a  weaker  action  in  the  same  direction.  Dionine,  peronine, 
and  heroine  do  not  act  in  this  way.  The  results  obtained  from  ex¬ 
periments  on  rabbits  are  applicable  to  man.  W.  D.  H. 

Hsemolytic  Action  of  Snake  Toxins  and  Toxic  Sera.  By 
J.  W.  W.  Stephens  ( J ’.  Pathol .  and  Bacteriol ,  1900,  6,  273 — 302). — 
The  following  general  conclusions  are  drawn  from  the  experiments 
recorded  : — (1)  that  an  antitoxic  serum  can  act  on  toxins  other  than, 
but  allied  to,  that  used  in  the  preparation  of  the  serum  ;  (2)  that  the 
haemolytic  constituents  of  snake  toxins,  and  hence  snake  toxins  as  a 
class,  are  not  identical ;  (3)  that  against  a  minimum  lethal  dose  of 
daboia  toxin  0*5  c.c.  of  Calmette's  anti- venom  has  very  little  action  ; 
(4)  that  the  anti-haemolytic  properties  of  anti-venomous  sera  must  be 
increased  in  order  to  afford  any  efficient  protective  serum,  for  instance 
against  Pseudechis  or  daboia  toxin.  W.  D.  H. 

Sandy  Matter  from  the  Human  Intestine.  By  It.  S.  Thomson 
and  Alexander  B.  Ferguson  ( J .  Pathol,  and  Bacteriol,  1900,  6, 
334 — 338). — Sandy  matter,  passed  with  the  faeces  by  a  female  patient 
suffering  from  a  dyspeptic  condition,  was  subjected  to  analysis.  It 
was  found  to  consist  of  71 '5  per  cent,  of  inorganic,  and  28*5  per  cent, 
of  organic  matter.  The  inorganic  material  consisted  of  calcium  car¬ 
bonate  (11 '7),  tricalcium  phosphate  (87  3),  and  insoluble  residue 
(silica)  (1  per  cent.).  Among  the  organic  materials,  particular  atten¬ 
tion  was  directed  to  the  brown  pigment.  It  was  not,  however,  identi¬ 
fied  ;  its  solubilities  exclude  any  known  derivative  of  bile  pigment. 
It  is  possibly  an  intermediate  substance  between  bile  pigment  and 
stereobilin.  The  sand  is  readily  soluble  in  dilute  acids.  It  is  sug¬ 
gested  that  it  is  formed  in  the  ileum,  where  the  intestinal  contents  are 
alkaline.  W.  D.  H. 
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Milky  Serous  Effusions.  By  H.  Batty  Shaw  (J.  Pathol .  and 
Bacteriol.y  1900,  6,  339 — 355). — The  appearance  of  milky,  dropsical 
effusions  is  familiar  to  the  clinical  observer.  This  is  due,  in  many  in¬ 
stances  to  actual  injury  to  the  lacteals'and  escape  of  chyle  into  the  body- 
cavity.  In  many  cases,  called  chyliform,  microscopic  examination 
reveals  no  fat  globules,  and  chemical  examination  no  great  quantity 
of  fat.  Often,  however,  minute  particles,  probably  proteid  in  nature, 
are  seen ;  in  other  cases,  the  opalescence  may  be  due  to  proteid  in 
solution.  A  case  of  chylous  ascites  and  hydrothorax  is  here  fully 
recorded,  and  compared  with  numerous  cases  described  by  others. 
The  cause  of  the  affection  was  a  mass  of  lymphadenomatous  glands 
pressing  on  the  thoracic  duct.  There  were  no  visible  fat  particles  in 
the  fluid,  and  it  did  not  clear  with  ether,  but  became  jelly-like.  The 
urine  also  became  jelly-like  with  ether,  even  when  the  albumin  it  con¬ 
tained  had  been  removed  by  boiling.  Normal  urine  does  not  behave 
so,  but  the  same  effect  was  noticed  in  other  cases  of  albuminuria.  The 
ascitic  fluid  contained  4  per  cent,  of  solids,  2 '2  per  cent,  of  proteid, 
0*52  per  cent,  of  fat,  and  0*7  per  cent,  of  ash.  W.  D.  H. 

Acetonuria.  By  Hugo  Luthje  (Ghem .  Gentr.,  1899,  ii,  972  ; 
fromr  Gentr.  inn.  Med.,  20,  969 — 973). — The  appearance  of  acetone  in 
the  urine  is  held  to  indicate  the  excessive  formation  of  acids  in  the 
organism.  As  strychnine  produces  an  increased  production  of  acids 
in  the  body  (Meyer),  it  was  given  to  animals  ;  but  in  strychnine 
convulsions  no  acetone  appears  in  the  urine.  In  epileptic  fits,  it  is 
also  absent.  It  is  not  therefore  every  acid,  including  the  lactic  acids 
produced  by  muscular  activity,  that  leads  to  acetonuria.  W.  D.  H. 

Excretion  of  Diamines  in  Cystinuria.  By  P.  J.  Cammidge  and 
Archibald  E.  Garrod  (J.  Pathol,  and  Bacteriol .,  1900,  6,  327 — 333). — 
Another  case  of  cystinuria  is  added  to  the  four  previously  recorded 
in  which  diamines  have  been  extracted  from  the  urine  ;  it  is  the 
second  case  in  which  they  have  been  extracted  from  the  faeces  also, 
Baumann  and  Udranszky's  case  being  the  first.  A  note  added  to  the 
paper  mentions  a  new  case  recorded  by  C.  E.  Simon  ( Amer .  J.  Med.  Sc. 
Philadelphia,  1900,  119,  39);  here  they  were  found  both  in  fseces  and 
urine.  In  the  present  case,  cadaver  in  e  was  present  in  the  urine,  putrescine 
in  the  faeces.  The  diamine  excretion  is  extremely  intermittent  ;  for 
no  less  than  twenty-three  successive  days  no  diamine  was  found.  This 
emphasises  the  necessity  for  prolonged  investigations  in  other  cases. 

W.  T>.  H. 
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Reproduction  of  Yeast  without  Fermentation  in  a  Limited 
Supply  of  Air.  By  Auguste  Rosenstiehl  ( Compt .  rend.y  1900, 
138,  195 — 198). — The  vital  activities  of  yeast  cells  immersed  in  sugar 
solutions  manifest  themselves  in  either  of  two  ways,  according  as  to 
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whether  air  is  freely  admitted  or  not ;  in  the  former  case,  they 
multiply,  and  in  the  latter  they  induce  fermentation.  Yeast  colonies 
in  apple  juice  from  which  air  is  excluded  are  frequently  seen  to  grow 
without  evolving  any  carbon  dioxide,  although,  under  these  condi¬ 
tions,  fermentation  should  occur.  The  vitality  of  the  cell  seems  to 
be  impaired  by  the  tannin  or  other  astringent  compounds  present, 
for  when  these  are  precipitated  by  gelatin,  fermentation  sets  in ;  if 
excess  of  gelatin  is  added,  so  that  these  substances  are  re-dissolved, 
the  yeast  cells  continue  to  multiply,  but  without  evolving  any  gas. 
The  addition  of  tannin  to  an  artificial  wort  prevents  its  fermentation 
by  yeast  cells  cultivated  in  apple  juice.  When  the  wort  is  carefully 
freed  from  dissolved  oxygen,  neither  fermentation  nor  reproduction  is 
noticed ;  the  gelatin  added  to  precipitate  the  tannin  has  no  direct  in¬ 
fluence  on  the  vitality  of  the  yeast  cells.  G.  T.  M. 

Decomposition  of  Diastase  during  Fermentation,  By  G. 
Heinzelmann  ( Bied .  Centr .,  1899,  25,  863  ;  from  Zeit.  Spiritusind 
1898,  No.  41,  357). — In  solutions  of  cane-sugar  containing  0*6  per 
cent,  of  diastase,  it  was  found  that  yeast  destroys  the  diastase  during 
fermentation.  In  the  case  of  malt  mash,  the  diastatic  power  decreased 
much  less  than  with  sugar  solutions ;  and  it  was  found  that  the  pre¬ 
sence  of  asparagine  and  other  nitrogenous  substances  economised 
diastase. 

A  mixture  of  starch  (160  grams)  with  water  (to  1000  grams),  to 
which  diastase  (2  grams)  was  added,  lost  14*3  per  cent,  of  diastase  in  10 
minutes  at  61°.  During  the  next  20  minutes  (at  62'5°),  45*7  per 
cent,  of  the  diastase  was  destroyed,  but  there  was  no  further  change 
during  the  next  half-hour.  N.  H.  J.  M. 

Rat©  of  Alcoholic  Fermentation.  By  James  O’Sullivan  {Bied. 
Centr.,  1899,  25,  863;  from  Zeit.  Spiritusind .,  1898,  351). — Stirring 
the  liquid  expedites  fermentation,  with  or  without  an  excess  of  yeast. 
In  the  case  of  maltose  and  dextrose,  the  rate  of  fermentation  is  in 
proportion  to  the  amount ;  the  rate  of  alcoholic  fermentation  of  the 
two  substances  differs  from  the  rate  of  the  hydrolytic  action  of  yeast 
on  sucrose. 

In  presence  of  nutrients,  fermentation  is  quickened,  even  when  the 
amount  of  yeast  is  not  increased ;  the  cells  have  a  more  healthy 
appearance  than  in  absence  of  nutritive  matters.  N.  H.  J.  M. 

Influence  of  Metals  on  Broth-cultures  of  Bacteria.  ByB. 
Isachenko  {Exper.  Stat.  Record,  1899, 11, 123;  from  Selslc.  Khoz.  Lyesov ., 
1898,  189,  35 — 42). — The  results  of  experiments  with  Bacillus 
spermophilinus  showed  that  when  broth-cultures  have  to  be  kept 
more  than  a  month,  only  iron  vessels  may  be  employed.  Tinned 
iron  (or  lead),  nickel-plated,  zinc,  or  zinc-plated  iron  vessels  are 
absolutely  unsuitable  for  growing  bacteria.  Copper  apparatus  can 
only  be  used  for  keeping  the  culture  of  sterilised  broth  for  a  very 
short  time.  N.  H.  J.  M. 

Butyric  Acid  Fermentation.  By  Arthur  Schattenfroh  and 
B.  Grassberger  ( Chem .  Centr.,  1899,  ii,  1060 — 1061 ;  from  Centr. 
Baht.  Parasit .,  5,  ii,  697 — 702), — Butyric  acid  fermentation,  at  any 
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rate  as  regards  sugar  and  starch,  seems  only  to  be  produced  by  two 
very  similar  bacteria.  The  one  variety  of  butyric  acid  bacilli,  which 
is  mobile  and  does  not  liquefy  gelatin,  includes  the  butyric  bacillus  I. 
of  Gruber,  Bacterium  saccharobutyr .  of  Kleckli,  and  others.  It  occurs 
in  milk,  cheese,  soil,  and  in  other  materials,  but  is  not  so  common  as 
the  second  variety  which  liquefies  gelatin  and  is  not  mobile. 

It  seems  probable  that  a  pure  butyric  fermentation  of  sugar  and 
starch  does  not  exist,  and  that  both  the  mobile  and  non-mobile  variety 
always  produce  lactic  acid  as  well  as  butyric  acid,  carbon  dioxide, 
and  hydrogen.  Just  as  the  quantity  of  alcohol  produced  varies,  there 
is  a  difference  in  the  relative  amounts  of  the  two  acids.  The  pro¬ 
duction  of  butyric  acid  depends  on  the  nature  of  the  carbohydrate. 
Lactose  is  almost  completely  fermented  to  butyric  acid  by  the  mobile 
variety.  The  non-mobile  variety  produces  from  lactose  sometimes 
butyric  acid  and  a  small  amount  of  lactic  acid,  sometimes  butyric  acid 
alone.  Dextrose,  sucrose,  and  starch  are  fermented  by  the  mobile 
variety  mainly  with  production  of  butyric  acid,  whilst  the  non-mobile 
variety  produces  more  lactic  than  butyric  acid.  The  latter  variety 
ferments  galactose,  maltose,  and  lsevulose,  but  not  cellulose  and 
mannitol,  and  it  attacks  glycerol  only  slightly,  with  production  of 
volatile  acids  and  aldehyde.  Both  varieties  coagulate  casein,  but 
without  peptonisation.  It  is  proposed  to  designate  both  varieties 
Granulobacillus  saccharobutyr with  addition  of  immobilis  liquefac  and 
mobilis  non  liquefac .  N,  H.  J.  M. 

Bacteria  which  produce  Esters.  By  Albert  Maassen  ( Ghem . 
Centr.y  1899,  ii,  1058—1059;  from  Arb.  Kais.  Ges.-A .,  15,  500—513). 
— Bacillus  esterijicans ,  from  putrefying  litmus,  in  broth  containing 
much  peptone,  produced  hydrogen  sulphide  and  mercaptan,  but  not 
indole  or  phenol,  and  reduced  nitrate  to  nitrite ;  it  did  not  ferment 
glycerol  or  carbohydrates,  but  decomposed  them  with  production  of 
acid. 

Bacillus  esterijicans Jluorescens  (from  cereals)  produces  a  green,  fluores¬ 
cent  dye  and,  during  the  first  few  days,  an  ester-like  aroma,  and  subse¬ 
quently  an  odour  resembling  that  of  trimethylamine  ;  it  does  not 
peptonise,  and  reduces  nitrates  only  slightly,  does  not  decompose 
mannitol  or  glycerol,  but  decomposes  dextrose  and  organic  acids 
with  production  of  acid  and  carbonates.  B.  prcepollens  (from  intestine) 
peptonises  gelatin,  decomposes  albumin  with  production  of  hydrogen 
sulphide  and  mercaptan,  and  produces  much  ammonium  carbonate  in 
cultures  containing  proteids.  In  cultivations,  in  10  per  cent,  peptone,  two 
months  old,  tyrosine,  leucine,  ammonium  propionate,  valerate,  formate, 
and  succinate,  hydrogen  sulphide,  mercaptan,  and  an  ester  (probably 
amyl)  of  valeric  acid  were  formed.  It  rapidly  converts  urea  into  ammo¬ 
nium  carbonate,  but  does  not  produce  carbonates  from  organic  salts. 
It  has  no  effect  on  nitrates,  but  decomposes  nitrites  with  liberation  of 
free  nitrogen.  It  is  pointed  out  that  the  bacillus  is  the  first  instance 
of  a  microbe  which  is  both  beneficial  and  injurious  in  agriculture. 
The  bacillus  produces  esters  in  all  nutritive  media  (aeration  and  the 
presence  of  proteids  are  favourable  in  this  respect),  and,  unlike  the 
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other  ester-producing  bacilli,  retains  this  property.  The  aroma  pro* 
duced  in  milk  is  very  agreeable. 

Ester-producing  bacilli  were  isolated  from  milk,  Spree  water,  soil, 
and  fseces.  N.  H.  J.  M. 

Magnesia-gypsum  as  a  Solid  Medium  for  the  Cultivation 
of  Nitrifying  Organisms.  By  V.  Omeliansky  ( Chem .  Centr 1899, 
ii,  725;  from  Centr .  Baht .  Parasit .,  5,  ii,  652 — 655). — The  substance, 
which  gave  excellent  results  with  nitrous  organisms,  is  prepared  by 
adding  a  solution  of  potassium  phosphate  (0*1),  sodium  chloride  (0*2), 
magnesium,  ammonium,  and  ferrous  sulphates  (0*05,  0  2,  and  0*04 
per  cent,  respectively)  to  a  mixture  of  gypsum  and  magnesium  car¬ 
bonate.  The  mixture,  which  should  have  the  consistence  of  sour 
cream,  is  poured  on  to  a  glass  plate  and  then  transferred  to  Petri- 
dishes  or  test-tubes.  Plates  sterilised  at  120°  generally  absorb  most 
of  the  liquid,  in  which  case  a  sterilised  solution  of  the  same  composition 
is  added.  After  inoculation,  the  substance  is  kept  in  a  thermostat 
at  25—30°.  N.  H.  J.  M. 

Denitrification  Bacteria  and  Sugar.  By  Hjalmar  Jensen 
{Chem.  Centr.,  1899,  ii,  1061;  from  Centr.  Baht.  Parasit., 5,  ii,  716 — 720). 
— In  reply  to  Stutzer  and  Hartleb  (this  vol.,  ii,  97),  the  author  expresses 
the  opinion  that  the  results  adduced,  as  well  as  his  own,  do  not  justify 
the  conclusion  that  carbohydrates  as  well  as  organic  salts  can  serve  as 
source  of  food  and  energy  for  denitrifying  bacteria.  N.  H.  J.  M. 

Decomposition  of  Nitrates  by  Bacteria.  By  S.  A.  Sewerin 
{Bied.  Centr.,  1899,  26,  854 — 856  ;  from  Centr.  Baht.  Parasit .,  1897, 
504,  554). — Out  of  29  bacteria  obtained  from  horse-dung,  which  were 
cultivated  in  broth  containing  peptone  and  sodium  nitrate  (0*3  per 
cent.),  18  had  no  effect  on  the  nitrate,  9  reduced  the  nitrate  to 
nitrite,  and  2  ( Bacillus  pyocyaneus ,  not  previously  known  as  a  denitri¬ 
fying  organism,  and  Vibrio  denitrijicans)  caused  still  greater  reduction. 
When  the  amount  of  nitrate  was  less  (0*1 — 0  05  per  cent.),  6  of  the 
9  cultivations  reduced  the  nitrate  completely.  It  is  improbable  that 
the  whole  of  the  nitric  nitrogen  was  converted  into  organic  nitrogen. 

B.  pyocyaneus  and  V.  denitrijicans  reduce  the  whole  of  the  nitrate 
present  in  10  days  when  the  amount  is  less  than  7  grams  per  litre 
of  broth  ;  potassium  nitrate  is  reduced  in  greater  quantity  than  the 
sodium  salt.  The  reduction  also  proceeds  when  both  cultures  are 
present,  but  B.  pyocyaneus  hinders  the  growth  of  V.  denitrijicans ;  the 
latter  does  not  produce  nitrites.  The  exhaustion  of  broth  cultures  is 
due  to  increasing  alkalinity,  and  addition  of  phosphoric  acid  revives 
the  denitrifying  power.  A  portion  of  the  nitrogen  is  probably  con¬ 
verted  into  organic  nitrogen,  and  a  very  small  quantity  into  ammonia, 
when  there  is  a  slight  surface  aeration.  Nearly  all  the  nitrogen  is 
liberated  in  the  free  state,  perhaps  mixed  with  oxides  of  nitrogen. 
Both  microbes  are  undesirable  in  soils,  especially  as  they  are  de¬ 
structive  both  with  and  without  access  of  air. 

Aeration  is  decidedly  a  means  of  hindering  denitrification  and  should 
be  employed  as  a  means  of  diminishing  loss  of  nitrates. 

N.  H.  J.  M 
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Soil  Bacteria.  By  R.  Kolkwitz  ( Chem .  Centr .,  1899,  ii,  917; 
from  Centr .  Bald.  Parasite  5,  ii,  670 — 678). — The  so-called  alinit 
bacillus  is  neither  B.  megatherium  nor  B.  subtilis.  Cultivations  of 
the  bacillus  made  in  media  prepared  from  earth-worms  (which  contain 
a  substance  which  reduces  Fehling’s  solution,  and  proteid  substances 
which  show  the  biuret  reaction)  failed  to  reduce  nitrate,  although  the 
bacillus  possesses  denitrifying  properties.  N.  H.  J.  M. 

Soluble  Ferments  produced  during  the  Germination  of 
Seeds  with  Horny  Albumen.  Bv  Emile  Bourquelot  and  Henri 
H^rissey  ( Compt .  rend .,  1900,  130,  42 — 44). — The  seeds  of 
fenugreek  ( Trigonella  Fcenum  grcecum)  and  lucerne  (Medicago  sativa) 
like  the  carob  bean  (this  vol.,  ii,  35),  when  germinating,  produce  a 
soluble  ferment  capable  of  hydrolysing,  in  the  same  manner  as  hot 
dilute  sulphuric  acid,  the  carbohydrates  forming  part  of  certain  horny 
albumens.  From  the  albumens  of  the  carob  bean  and  cassia,  these 
ferments  produce  mannose  and  galactose,  together  with  a  residue  that 
is  not  readily  attacked  by  dilute  sulphuric  acid  (compare  loc.  cit .,  and 
Abstr.,  1899,  i,  839).  C.  H.  B. 

Nutrition  of  Plants  with  Organic  Nitrogenous  Compounds. 

By  L.  Lutz  (. Exper .  &  tat.  Record,  1899,  11,  316 — 317  ;  from  Ann.  Sci. 
Nat.  Bol . ,  1899,  [viii],  7,  1  — 103). — Under  conditions  of  sterilisation, 
phanerogams  readily  assimilate  methylamines,  but  not  benzylamine 
and  pyridine.  “  Phenolamines  ”  are  strong  poisons,  whilst  compound 
ammonium  salts  and  alkaloids  are  not  available  as  sources  of  nitrogen. 
Algae  and  fungi  gave  similar  results. 

The  organic  nitrogen  of  beet,  fruit,  and  fish  refuse  may  therefore 
be  made  available  for  plants  without  nitrification  or  conversion  into 
ammonia.  N.  H.  J.  M. 

Regeneration  of  Proteids  from  their  Products  of  Decom¬ 
position.  By  Dmitri  N.  Prianischnikoff  ( Landw .  Versuchs-Stat ., 
1899,  52,  347 — 381.  Compare  Abstr.,  1899,  ii,  7t>7 ;  also  Schulze, 
ibid.,  628  ;  Kinoshita,  ibid.,  1896,  ii,  54,  and  Hansteen,  ibid.,  1898,  ii, 
179). — In  1896,  Salessky  showed  that  in  bulbs  of  Allium  cepa,  germi¬ 
nating  in  darkness,  there  was  a  possible  production  of  proteids  from 
carbohydrates  in  conjunction  with  amino-compounds  other  than 
asparagine,  the  amount  of  which  did  not  decrease. 

In  presence  of  light,  proteids  are  destroyed  during  germination  with 
as  much  energy  as  in  darkness.  Later,  when  leaves  develop,  repro¬ 
duction  of  proteids  begins  :  with  some  plants,  10  to  15  days  after 
germination  commences,  with  other  plants  (such  as  Vicia  faba ),  much 
later.  Regeneration  of  proteids  takes  place  either  from  asparagine 
and  other  amides  simultaneously,  or  the  utilisation  o!  asparagine 
lingers  behind  that  of  other  amino-compounds.  No  case,  however,  in 
which  asparagine  is  chiefly  utilised  has  been  observed. 

It  is  probably  in  the  leaves  that  proteids  are  regenerated  with 
most  energy. 

The  experiments  were  made  with  vetches,  peas,  beans,  yellow  lupins, 
Cucurbita  pepo,  and  Allium  cepa.  N.  H.  J.  M. 
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Decomposition  of  Chlorophyll  by  Oxidising  Enzymes.  By 
Albert  F.  Woods  ( Chem .  Centr .,  1899,  ii,  1126;  from  Centr .  Baht. 
Parasit.,  5,  ii,  745 — 754). — Oxydases  and  peroxydases,  which  regularly 
occur  in  small  quantity  in  all  higher  plants,  rapidly  decompose 
chlorophyll.  Under  certain  conditions,  not  yet  understood,  the  oxy¬ 
dases  increase  in  activity  or  in  quantity,  and  produce  various  diseases. 
The  mosaic  disease  of  tobacco  is  more  probably  due  to  enzymes  than 
to  Beijerinck’s  11  vivum  fluidum.” 

Oxydases  and  peroxydases  can  remain  some  months  in  the  soil.  The 
former  are  destroyed  within  five  minutes  at  65 — 70°,  the  latter  in  the 
same  time  at  80 — 85°.  Oxydases  often  fail  to  give  the  blue  reaction 
with  guaiacum  extract  in  presence  of  egg-albumen.  N.  H.  J.  M> 

Root  Secretions.  By  Friedrich  Czapek  ( Landw .  Versuchs-Stat., 
1899,  52,  467 — 475). — A  criticism  of  Kohn’s  experiments  and  conclu¬ 
sions  (Abstr.,  1899,  ii,  791).  The  author,  however,  considers  that 
electrochemical  methods  are  of  importance  in  physiology  (compare 
Jahrb  . Wiss .  Bot.,  1896,  29,  321,  and  1898,  32,  210  ;  also  Ber.  deut.  hot. 
Ges .,  1897,  15,  516).  N.  II.  J.  M. 

Action  of  Leguminous  Root  Nodules  in  Water  Cultures. 
By  Friedrich  Nobbe  and  Lorenz  Hiltner  [Landw.  Versuchs-Stat ., 
1899,  52,  455 — 465). — Experiments  made  with  Bobinia  pseudacacia 
showed,  in  accordance  with  what  had  been  previously  observed,  that 
root  nodules  were  of  little  use  to  tie  host  plant  when  grown  in  water 
culture.  The  structure  of  the  nodules  is  altered,  and  they  are  filled 
with  water  instead  of  air.  On  pouring  off  some  of  the  solution,  so  as 
to  expose  the  upper  nodules  to  air,  the  plant  recovered  in  a  few 
days,  and  soon  produced  new  leaves  of  a  bright  green  colour.  Similar 
results  were  obtained  by  gradually  replacing  the  water  by  sand  ;  in 
this  case,  the  recovery  of  the  plants  was  slower,  and  was  found  to  be 
due  to  the  production  of  fresh  nodules. 

Whilst  the  nodules  kept  under  water  seemed  to  increase  very  little 
in  size,  those  above  the  water  increased  greatly,  many  being  as  much 
as  45 — 50  mm.  in  diameter.  In  some  cases,  where  the  development 
of  the  nodules  was  greatest,  the  plants  themselves  became  unhealthy, 
presumably  owing  to  the  withdrawal  of  excessive  amounts  of  nutri¬ 
tive  substances  by  the  nodules.  In  the  large  nodules,  the  new  year’s 
growth  was  seen  to  be  distinct  from  the  older  portions,  and  it  is 
thought  that  in  the  case  of  trees  a  new  growth  in  the  nodules  is 
essential  for  the  continued  supply  of  nitrogen. 

When  nodules  which  had  been  kept  above  the  water  (in  1897),  and 
were  consequently  normal,  were  afterwards  (May,  1898)  covered  with 
the  solution,  the  growth  of  the  plants  was  checked,  probably  owing 
to  the  nodules  being  prevented  from  forming  new  growth. 

The  results  make  it  evident  that  it  is  in  the  nodules,  and  not  in  the 
leaves,  that  free  nitrogen  is  fixed.  N.  H.  J.  M. 

Physiological  Functions  of  Solanine.  By  G.  Albo  (Ami. 
Agron.f  1899,  25,  621 — 622  ;  from  A.  Borzi,  Contrib .  biol.  veg.,  1899, 
2,  Part  3). — Solanine  occurs  in  all  parts,  especially  in  the  grain,  of 
several  varieties  of  Solanacece  cultivated  under  ordinary  conditions. 
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It  decreases  in  amount  during  germination,  and  again  increases  when 
the  plant  is  well  developed.  When  the  plants  are  screened  from  light, 
solanine  is  found  in  the  shoots  during  the  first  period  of  development, 
but  diminishes  in  quantity  as  the  reserve  substances  are  used  up,  and 
finally  disappears  altogether  ;  the  same  occurs  in  presence  of  light 
when  the  surrounding  air  is  freed  from  carbon  dioxide. 

When  seeds  of  Solarium  sodomeum  are  germinated  in  the  dark  until 
all  the  solanine  has  disappeared,  and  then  exposed  to  light,  solanine 
is  again  observed  as  soon  as  the  chlorophyll  is  well  developed. 
Solarium  melongena ,  S.  tuberosum ,  and  S.  lycopersicum  gave  similar 
results. 

It  is  concluded  that  solanine  is  not  a  migratory  form  of  proteid 
substances,  but  a  true  reserve  substance,  which  the  plant  utilises 
during  early  periods  of  growth,  possibly  after  hydrolysis  by  acids  01 
some  diastase.  Its  physiological  function  is  totally  different  from 
that  of  asparagine.  N.  H.  J.  M. 

Distribution  of  Lithium  in  Plants.  By  Erich  Tschermak  ( Ghem . 
Centr.y  1899,  ii,  1127  ;  from  Zeit.  Landw.  Ver$uchs-Wesen .  Oesterr 2, 
560 — 572). — -A  large  number  of  plants  from  the  neighbourhood  of  Halle 
a/S  and  Geneva,  and  of  plants  which  only  occur  in  Austria,  were  ex¬ 
amined.  The  results  indicate  that  lithium  occurs  in  plants  to  a  far  greater 
extent  than  was  supposed.  In  accordance  with  Focke’s  observations, 
lithium  is  found  only  in  the  leaves,  the  finer  portions  of  the  stems, 
the  flowers,  and  fruit.  A  list  of  plants  is  given  in  the  original  paper. 

N.  H.  J.  M. 

Copper  in  Plants.  By  D.  T.  MacDougal  (Exper.  Stat.  Record , 
1899,  11,  24;  from  Bot.  Gaz .,  1899,  27,  68 — 69.  Compare  Abstr., 
1896,  ii,  486). — The  dry  wood  of  a  dead  specimen  of  Quercus  macrocarpa 
was  found  to  contain  nearly  0*05  per  cent,  of  copper  which  war 
visible  as  reddish-brown  particles  in  the  tracheides,  vessels,  and 
medullary  parenchyma.  Plants  grown  in  ordinary  soils  may  contain 
0*003  per  cent,  of  copper  (in  the  dry  matter),  whilst  according  to 
Lehmann  (loc.  cit.)  as  much  as  0*056  per  cent,  of  copper  may  be 
present  in  plants  growing  in  soils  containing  much  copper. 

N.  H.  J.  M. 

Presence  of  Vanadium,  Molybdenum,  and  Chromium  in 
Plants.  By  Eugene  Demarc  ay  (Compt.  rend.,  1900,  130,  91 — 92). — 
The  ash  of  Scotch  fir,  silver  fir,  vine,  oak,  poplar,  or  horn-beam,  when 
treated  with  boiling  water,  gives  a  solution  from  which  hydrogen 
sulphide  precipitates  a  brown  substance,  which  is  soluble  in  hydro¬ 
chloric  acid.  On  spectroscopic  examination  of  this  hydrochloric  acid 
solution,  vanadium,  molybdenum,  and  chromium  are  found  to  be 
present,  together  with  traces  of  silicon,  aluminium,  manganese,  and 
zinc.  H.  R.  Le  S. 

Green  Pigment  of  Amanita  Muscaria.  By  Arthur  B.  Grif¬ 
fiths  (Compt.  rend.,  1900,  130,  42). — Amanita  ( Agaricus )  muscaria 
contains  a  green  pigment  of  the  composition  C29H20O10,  which  dis¬ 
solves  in  chloioform  and  ether,  but  the  solutions  show  no  characteristic 
absorption  bands.  C.  H.  B. 
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Poisonous  Properties  of  Sodium  Chloride  and  Sea-water 
towards  Plants.  By  Henri  Coupin  ( Exper ,  Stat .  Record ,  1899, 
11,  24  ;  from  Rev.  Gen.  Bot.f  1898,  10,  177 — 190). — Solutions  con¬ 
taining  0*125 — 5  per  cent,  of  sodium  chloride  were  employed.  The 
toxic  strength  for  the  different  plants  were:  vetches,  IT  ;  peas,  1*2; 
maize,  1*4;  wheat,  1*8,  and  lupins,  2*2  percent. 

Beta  maritima  and  Cakile  maritima  were  killed  by  a  4  per  cent.,  and 
A  triplex  hastata  maritima  by  a  5  per  cent,  solution.  These  plants  can 
withstand  the  amounts  of  sodium  chloride  which  usually  exist  in  sea¬ 
water. 

The  toxic  strength  of  magnesium  chloride  and  sulphate  for  these 
maritime  plants  is  about  2*5  and  3  per  cent,  respectively. 

N.  H.  J.  M. 

Effect  of  Pood  on  the  Quality  of  Milk.  By  E.  0.  Arenander 
( Exper  Stat.  Record ,  1899,  11,  184 — 185  ;  from  Nord.  Mejeri .  Tidn., 
1899,  14,  76 — 77  and  91). — The  results  of  about  2000  analyses  of 
milk  showed  that  the  percentage  of  fat  may  be  reduced  1 — 2  percent, 
below  the  normal  by  insufficient  food.  In  Norrland  (Sweden),  the 
cows  are  fed  from  January  to  May  on  a  small  allowance  of  poor  hay, 
from  June  to  September  on  pasture,  and  from  October  to  December 
they  are  liberally  fed  in  stalls.  The  average  amounts  of  fat  found 
during  the  three  periods  are  3*2 — 3*3,  3*71 — 4*25,  and  3*32 — 3*52 
per  cent.  Whilst  poor  feeding  will  reduce  the  amount  of  fat,  it  is  not 
believed  that  the  fat  can  be  increased  above  the  normal  by  increasing  a 
normal  ration.  N.  H.  J.  M. 

Effect  of  Food  on  the  Quality  of  Butter.  By  Josef  L. 
Hills  (Exper.  Stat .  Record ,  1899,  11,  385  ;  from  Vermont  Stat .  Rep., 
1898,  347 — 350). — The  cows  received,  besides  hay  and  silage,  (1) 
gluten  meal,  maize  meal,  and  wheat  bran ;  (2)  maize  and  bran  ; 

(3)  cotton  seed,  linseed  meal,  maize,  and  bran  ;  (4)  bran  and  cotton¬ 
seed  meal  and  (5)  bran.  The  butter  made  from  cows  fed  on  ration 

(4)  ranked  lowest.  N.  H.  J.  M. 

Natural  Butter,  showing  the  Sesame  Oil  Reaction.  By 
Anton  Scheibe  (Bied.  Centr .,  1899,25,  858;  from  Milchzeit.,  1897, 
No.  47). — A  cow  which  received,  in  addition  to  hay,  2  kilos,  of  sesam6 
cake  for  a  week,  yielded  butter  which  showed  distinctly  the  Baudouin 
sesame  oil  reaction.  Pure  butter  is  therefore  liable,  in  Germany,  to 
be  considered  as  adulterated  with  margarine  when  sesame  cake  is 
employed  as  food.  N.  H.  J.  M. 

Sesame  Oil  Reaction  of  Pure  Butter.  By  Paul  Vieth  (Bied. 
Centr.,  1895,  25,  859  ;  from  Milchzeit.,  1898,536). — Lehmann  ( Proto - 
koll  d.  Sitz.  d.  Centralausschusses  d.  k.  Landw .  Ges.  Hann ,  Jan.,  1898) 
showed  that  feeding  with  sesam^  cake  resulted  in  milk  fat  which 
showed  the  Baudouin  reaction,  although  very  slightly.  Reactions  of 
varying  strength,  which,  if  not  identical  with  the  sesam^  oil  reaction, 
differ  from  it  inappreciably,  have  been  universally  obtained.  It  is 
therefore  concluded  that  the  admixture  of  sesam^  oil  with  margarine 
is  not  suitable  as  a  means  for  enabling  the  adulteration  of  butter  with 
margarine  to  be  detected,  N.  H.  J.  M. 
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Effect  of  Feeding  Cotton  and  Sesame  Cake  on  Butter.  By 
Thomas  E.  Thorpe  (Journ.  South-Eastern  Agr.  Coll.  Wye,  1899,  No.  8, 
64 — 65). — Three  lots  of  four  cows  each  received,  first,  linseed  cake, 
and,  subsequently,  linseed,  cotton  and  sesame  cake  respectively.  At 
the  commencement,  the  cows  received  4  lbs.  of  cake,  in  addition  to 
dried  grains  (4  lbs.),  bean  meal  (2  lbs.),  hay  and  straw  (25  lbs.),  and 
roots  (40  lbs.) ;  afterwards,  the  cotton  and  sesame  cake  were  increased 
to  6  and  7  lbs.,  the  bean  meal  being  discontinued,  and  the  grains 
reduced  in  quantity.  Finally,  the  cows  went  to  grass,  and  the  oil  cake 
was  discontinued. 

Under  the  influence  of  cotton  cake,  butter  was  obtained  which  gave 
the  cotton  seed  oil  reaction ;  the  reacting  substance  passed  into  the 
milk  within  24  hours  after  the  cake  feeding  began,  and  continued  to 
do  so  for  several  days  after  the  cake  was  discontinued.  In  the  case  of 
mixed  milk  from  several  cows,  the  reaction  is,  as  a  rule,  less  than 
would  be  due  to  1  per  cent,  of  the  oil.  In  most  cases,  it  would  be 
possible  to  differentiate  between  the  cotton  seed  oil  reaction  due  to 
feeding  cotton  cake  and  that  due  to  any  considerable  addition  to 
butter  of  margarine  containing  cotton-seed  oil. 

In  the  case  of  sesame  cake,  the  butter  gave  no  sesame  oil  reaction, 
even  after  the  feeding,  with  as  much  cake  as  the  cows  would  eat,  had 
been  continued  for  over  two  months.  With  large  amounts  of  cake, 
the  yield  of  milk  was  well  maintained  for  some  time,  but  the  quality 
deteriorated  and  became  poor  in  fat.  As  the  flow  of  milk  decreased, 
the  cows  began  to  get  very  fat.  N.  H.  J.  M. 

Nutritive  Value  of  Asparagine.  By  B.  K.  Brutskus  (Exper. 
Stat.  Record ,  1899,  11,  275 — 276  ;  from  Zap,  Novo-Alexandri  Inst.  Selsk . 
Khoz.  Lyesov.,  1898,  11, 145 — 228.  Compare  Bahlmann,  Abstr.,  1887, 
512). — Experiments  are  described  in  which  rabbits  were  fed  with  rice 
starch  (640),  birch  sawdust  (120),  sugar  (75),  oil  (30),  salt  (20),  hay  ash 
(20),  barley  ash  (10),  and  water  (34’4  grams),  both  with  addition  of 
and  without,  asparagine  (150  grams).  When  no  asparagine  was  given, 
the  amount  of  starch  was  725  grams.  The  nitrogen  of  the  fseces  and 
urine  were  determined. 

The  results  indicate  that  the  value  of  asparagine  is  much  greater 
than  that  of  an  isodynamic  amount  of  starch,  and,  that  whilst  aspar¬ 
agine  cannot  take  the  place  of  protein  in  a  diet,  it  may  economise  about 
one-fourth  of  the  protein  in  the  body  which  would  be  consumed  if  the 
food  contained  no  nitrogen.  N.  H.  J.  M. 

Vegetation  Experiments  in  1897.  By  Dmitri  N.  Prianis- 
chnikoff  ( Bied .  Centr.,  1899,  25,  809 — 815.  Compare  Abstr.,  1899, 
ii,  514). — Sand  culture  experiments  were  made  in  which  barley  was 
manured  with  the  same  amount  of  nitrogen  in  different  forms.  The 
relative  yields  with  the  different  manures  were  :  sodium  nitrate,  100  , 
blood  meal,  56;  stable  manure,  15;  and  fseces,  65.  Further  experi¬ 
ments  are  described  in  which  the  various  manures  (N  =  0*5  gram) 
were  applied  to  a  poor,  sandy  soil  manured  with  potassium  sulphate. 
Taking  the  yield  of  the  pots  which  had  no  nitrogen  as  100,  the  yields 
were  as  follows :  urine,  182  ;  green  manure  (clover  leaves),  156  ;  stable 
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manure,  150  ;  ammonium  sulphate,  132  ;  sodium  nitrate,  126  ;  blood 
meal,  113;  and  faeces,  86. 

As  regards  the  effect  of  different  amounts  of  water  in  the  soil  on 
the  growth  of  plants,  it  is  concluded  that  dryness  of  the  soil  does  not 
cause  greater  rapidity  of  growth,  and  that  early  crops  in  dry  seasons 
are  due  to  increased  temperature  and  greater  amount  of  light. 

N.  H.  J.  M. 

Influence  of  Fermentation  on  the  Value  of  Hay.  By 
Friedrich  Holdefleiss  (Mitt.  Landw .  Inst .  kyl.  Univ.  Breslau , 
1899,  Heft.  1,  59 — 74). — Haymaking  is  essentially  a  process  of 
fermentation  in  which  the  amount  of  crude  fibre  is  diminished  whilst 
the  remaining  crude  fibre  is  probably  loosened.  The  amounts  of 
other  food  constituents,  especially  the  nitrogen-free  extract,  are 
relatively  increased,  and  the  hay  not  only  acquires  a  better  taste  but 
its  digestibility  is  probably  greater  when  properly  made  than  when 
dried  too  quickly. 

Fermentation  seems  to  diminish  the  amount  of  pentosans  in  hay, 
or  at  any  rate  in  grass  hay.  In  the  one  experiment  with  clover  hay, 
the  amount  of  pentosans  differed  very  slightly  in  the  dry  matter  of 
hay  which  took  9  and  16  days  respectively  to  make  ( 17*69  and  17*26 
per  cent.).  N.  H.  J.  M. 

Cultivation  of  White  Lupins.  By  Pierre  P.  Deh^rain  and 
E.  Demgussy  ( Cornet .  rend.,  1900,  130,  20 — 24). — The  results  of  ex¬ 
periments  extending  over  three  years  showed  that  white  lupins  only 
develop  satisfactorily  when  their  roots  are  provided  with  nodules, 
and  that  the  nodules  vary  in  form  and  size  according  to  the  source  of 
inoculation.  Nodules  were  produced  by  inoculation  from  vetches  and 
from  lucerne  as  well  as  from  soil. 

In  suitable  soil,  the  nodules  are  small  and  contain  forked  bacteroids, 
which  were  not  found  in  the  large  nodules  ;  vigorous  plants  are  then 
produced  the  dry  matter  of  which  may  contain  as  much  as  3  per 
cent,  of  nitrogen.  Plants  with  large,  smooth  nodules  surrounding  the 
root  contained  2  per  cent,  of  nitrogen  in  the  dry  matter.  In  some 
cases,  very  large  nodules  like  raspberries  were  produced  ;  these  seem 
to  act  as  parasites,  the  plants  being  much  less  nitrogenous 
(N  =  0*6 — 0  8  per  cent,  in  the  dry  matter). 

Hairy  vetch  inoculation  produced  hemispherical  nodules,  whilst 
lucerne  inoculation  produced  detached  nodules ;  the  dry  matter  of 
the  host  plants  contained  1  per  cent,  of  nitrogen. 

The  frequent  failure  of  white  lupins  at  Grignon  is  attributed  to 
absence  of  suitable  microbes  in  the  soil  rather  than  to  the  presence 
of  lime.  N.  H.  J.  M. 

Experiments  on  Potatoes.  By  James  S.  Gordon  ( Cheshv 
County  Council  Rep.,  1899). — Farmyard  manure  gave  much  better 
results  than  artificial  manures  alone,  but  addition  of  artificial 
manures  to  farmyard  manure  was  beneficial.  Ammonium  sulphate 
gave  better  results,  both  as  regards  yield  and  quality,  than  sodium 
nitrate,  and  potassium  chloride  produced  a  greater  yield  and  better 
potatoes  than  kainite.  N.  H.  J.  M, 
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Tobacco  Plant.  By  Johannes  Behrens  {Land.  Versuchs-Stat ., 
1899,  52,  431 — 454.  Compare  Abstr.,  1899,  ii,  745). — The  substance 
to  which  the  brown  colour  of  tobacco  is  due  is  not  present  in  the  fresh 
leaves,  but  is  produced  shortly  before  the  natural  death  of  the  leaves 
when  the  carbohydrates  are  mostly  consumed.  When  the  chromogen 
is  once  formed,  its  oxidation  proceeds  in  the  dead  leaf  when  sufficient 
moisture  is  present ;  light  is  unnecessary.  The  supposition  that  only 
ripe  leaves  can  become  brown  is  shown  to  be  incorrect.  Green  leaves 
which  have  been  killed  by  chloroform  are  unable  to  acquire  a  brown 
colour. 

Tobacco  leaves  contain  glucosides  (probably  several)  and  emulsin. 
It  is  thought  probable  that  the  chromogen  is  produced  from  a  glucoside 
(compare  O.  Loew,  Rep.  No.  59,  U.S.  Dept,  of  Agric.,  1899). 

N.  H.  J.  M. 

Experiments  with  Tobacco  Fertilisers,  1892 — 1890.  By 
Edward  H.  Jenkins  {Ann.  Rep.  Agr.  Expt,  Stat.  Connecticut ,  21,  for 
1897,  243 — 256). — Whilst  no  manure  will  always  produce  the  best 
results  even  on  the  same  land,  owing  to  the  effects  of  climate,  certain 
manures  gave  on  the  whole  better  results  than  others. 

The  liberal,  but  not  greatly  excessive,  amounts  of  available  plant 
food  required  for  a  good  crop  of  tobacco  may  be  applied  in  a  variety  of 
forms,  and  occasional  changes  in  the  forms  of  nitrogen  and  potash 
may  be  advantageous.  Large  amounts  of  chlorides  and  sulphates 
injure  the  quality  of  the  leaves.  N.  H.  J .  M. 

Effect  of  Fertilisers  on  the  Composition  of  Wrapper  Leaf 
Tobacco.  By  Edward  H.  Jenkins  {Ann.  Rep.  Agr.  Expt.  Stat. 
Connecticut ,  20,  for  1896,  322 — 333). — Field  experiments  are  described 
in  which  the  same  manures  (mostly  vegetable  matters,  with  and 
without  addition  of  minerals)  were  applied  to  the  same  plots  for  four 
or  five  years. 

The  short  wrappers  were  found  to  contain  rather  more  ash,  ether 
extract,  and  nitrogen-free  extract  than  the  long  ones,  and  corre¬ 
spondingly  less  fibre,  nicotine,  nitrates,  and  proteids. 

The  different  manures  had  no  effect  on  the  amounts  of  ether  extract, 
fibre,  and  nitrogen-free  extract ;  but  an  excess  of  nitrogenous  manure 
resulted  in  a  much  larger  percentage  of  nitrates  in  the  leaf,  amounting 
in  one  case  to  T56  per  cent,  of  nitric  nitrogen,  and  the  percentages 
of  proteids  and  nicotine  were  also  raised.  Potash  manures  increased 
the  amount  of  potassium  in  the  leaf  ash,  but  the  effect  varies  greatly  with 
the  same  quantity  of  potassium  in  different  forms.  The  leaves  of  plants 
manured  with  potassium  sulphate  may  contain  even  less  potassium  than 
those  of  plants  which  receive  half  the  amount  of  potassium  in  the  form 
of  carbonate.  The  leaf  ash  containing  the  highest  amount  of  calcium 
(and  the  least  amount  of  potassium)  was  obtained  by  manuring  with 
potassium  sulphate. 

Tobacco  manured  with  stable-manure  yielded  an  ash  containing 
five  times  as  much  chlorine  as  the  ash  from  any  of  the  other  plots. 

N.  H.  J.  M. 
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Manurial  Experiments  on  Permanent  Pasture.  By  W.  J. 
Malden  ( East  Sussex  County  Council  Bep.}  1899). — The  soil  on 
which  the  experiments  were  made  was  more  or  less  exhausted  by 
dairying  and  stock  raking,  and  the  pasture  poor.  As  regards  mineral 
manures,  phosphoric  acid,  in  which  the  soil  was  deficient,  gave  much 
the  best  results  when  applied  in  the  form  of  basic  slag.  Kainite  had 
very  little  effect. 

Nitrogen  as  sodium  nitrate  was  useless  without  phosphates,  whilst 
ammonium  sulphate  alone  slightly  improved  the  quality  of  the  grasses. 
In  conjunction  with  basic  slag,  sodium  nitrate  produced  inferior  grasses 
as  compared  with  basic  slag  and  ammonium  sulphate. 

Farmyard  manure,  in  conjunction  with  basic  slag,  gave  a  great  in¬ 
crease  in  weight,  and  at  the  same  time  improved  the  quality. 

Detailed  results  of  botanical  separations  of  the  herbage  of  the  various 
plots  are  given  as  well  as  percentages  of  gramineous,  leguminous  and 
mi  cellaneous  plants.  N.  H.  J.  M. 

Field  Experiments  for  determining  the  general  Manurial 
Requirements  of  Typical  Soils  with  Reference  to  Chemical 
Soil  Analysis.  By  P.  Baessler  ( Bied .  Centr .,  1899,25,815 — 820; 
from  Ber.  Agrik.-Chem.  Versuchs-Stat.  Koslin  for  1897,  45). — Field 
experiments  were  made  on  soils  of  different  kinds  after  the  soil  had  been 
analysed  by  the  official  methods.  The  total  and  citrate  soluble  phos¬ 
phoric  acid,  the  total  calcium  and  calcium  carbonate,  potassium  soluble 
in  10  per  cent,  hydrochloric  acid,  and  the  nitrogen  were  determined. 

The  results  of  field  experiments  showed  that  relations  existed 
between  the  effects  of  potash  manures  and  the  percentage  of  potassium 
in  the  soil  ;  in  the  case  of  phosphoric  acid,  the  results  were  more 
irregular,  whilst  with  nitrogen  the  results  were  indefinite. 

With  lime  and  complete  minerals,  21  per  cent,  of  the  phosphoric 
acid  was  utilised ;  in  absence  of  potassium  and  in  absence  of 
nitrogen,  only  18  and  14  per  cent,  respectively  of  the  phosphoric 
acid  was  utilised.  When  nitrogenous  manure  alone  was  applied, 
only  28  per  cent,  of  the  nitrogen  of  the  manure  was  taken  up  by 
the  crop,  the  amount  being  increased  to  59,  74,  and  86  per  cent, 
respectively,  when  in  addition  to  nitrogen,  potassium,  phosphoric  acid, 
and  complete  minerals  respectively  were  applied. 

Analyses  of  the  soils  and  of  the  crops  are  given.  N.  H.  J.  M. 

Pot  Experiments  on  the  Action  of  Lime  and  Magnesia  in 
Burnt  Lime  and  Marls.  By  Bichard  Ulbricht  (Landw.  Versuchs- 
Stat.  f  1899,  52,  383 — 430). — A  large  number  of  experiments  are 
described  in  which  different  amounts  of  calcium  and  magnesium  oxides 
and  carbonates  were  applied  to  different  plants,  chiefly  lupins. 

Even  with  abundance  of  potash,  lupins  were  injured  by  slight 
amounts  of  lime,  and  500  or  1,000  kilos,  of  lime  per  morgen  caused  a 
considerable  reduction  in  the  yield.  Lime,  containing  magnesia  (250 
kilos.)  gave  irregular  results,  but  500  kilos,  of  the  mixtures  much 
reduced  the  yield,  especially  when  the  percentage  of  magnesia  was 
high.  Similar  results  were  obtained  with  barley  and  vetches.  In 
experiments  with  lupins  after  radish,  it  was  found  that  the  injurious 
effects  of  excessive  liming  extended  to  the  second  year. 
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Application  of  powdered  magnesite  (Mg003,  76*4  j  CaC03,  18*4 
per  cent.,  500  kilos,  per  morgen)  applied  in  the  spring  increased  the 
yield  of  lupins  considerably. 

Calcium  carbonate,  as  marls  and  powdered  marble,  invariably  re¬ 
duced  the  total  yield  of  the  leguminous  plants  when  applied  in  large 
amounts,  but  in  the  case  of  lupins  to  a  less  extent  than  burnt  lime, 
(compare  It.  Heinrich  :  Mergel  und.  Mergeln  Berlin ,  1896). 

N.  H.  J.  M. 
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Ammonium  Dithiocarbonate  as  a  Substitute  for  Hydrogen 
and  Ammonium  Sulphides.  By  M.  Vogtherr  (Zeit.  anal .  Chem 
1900,  39,  44 ;  from  Ber .  deutsch.  pharm.  Ges .,  8,  228). — The  reagent 
is  prepared  by  shaking  5  parts  of  carbon  disulphide  with  9  parts  of 
22  per  cent,  ammonia  until  it  is  completely  dissolved.  Hydrochloric 
or  acetic  acid  is  then  added  until  the  precipitate  produced  dissolves 
only  slowly,  and  the  mixture  is  diluted  with  water  to  three  or  four 
times  its  volume.  In  most,  but  not  in  all  cases,  this  reagent  can  be 
employed  instead  of  hydrogen  sulphide  or  ammonium  sulphide, 
and  in  the  original  paper  a  scheme  for  its  employment  in  qualitative 
analyses  is  drawn  up.  M.  J.  S. 

Volumetric  Estimation  of  Hydrogen.  Diffusion  of  a  Solid 
into  a  Gas.  By  Albert  Colson  ( Compt .  rend .,  1900,  130, 
330 — 332.  Compare  this  vol.,  ii,  140) — Silver  hydroxide,  obtained  by 
adding  a  solution  of  potassium  hydroxide  to  a  solution  of  silver  nitrate, 
when  dried  at  110 — 120°,  has  very  nearly  the  composition  AgOH. 
This  compound  absorbs  hydrogen  even  at  0°,  but  more  readily  when 
heated  at  100°,  water  and  metallic  silver  being  produced  ;  neither 
methane,  ethane,  nor  oxygen  are  absorbed  by  it,  so  that  it  may  be 
used  for  the  estimation  of  hydrogen  in  a  mixture  of  one  or  more  of 
the  above  gases. 

At  0°,  the  rate  of  absorption  of  hydrogen  by  silver  hydroxide  does 
not  vary  with  the  amount  of  surface  of  solid  in  contact  with  the  gas. 
When  the  amount  of  hydroxide  present  is  from  2'0 — 0’75  grams,  then 
the  rate  of  absorption  is  practically  constant,  and  this  may  be  ex¬ 
plained,  if  we  assume  that,  in  the  presence  of  hydrogen,  the  hydroxide 
exerts  a  true  vapour  pressure.  The  reduced  silver  is  deposited  along 
the  sides  of  the  tube  and  not  at  the  place  where  the  hydroxide  origin- 
ally  was,  and  since  this  phenomenon  occurs  even  at  0°,  it  must  be 
regarded  as  a  true  example  of  the  diffusion  of  a  solid  into  a  gas. 

H.  R.  LeS. 

Iodometric  Process  for  the  Analysis  of  Mixtures  of  Chlorate 
and  Hypoohlorite.  By  Hugo  Ditz  and  Heinrich  Knopfelmacher 
(Zeit.  angew .  Chem .,  1899,  1195,  1198,  1217 — 1220). — -Chlorates,  in 
the  presence  of  potassium  iodide  and  hydrochloric  acid,  liberate  iodine, 
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but  the  reaction  is  slow  and  uncertain  and  therefore  not  suitable  for 
quantitative  purposes.  If,  however,  a  solution  of  a  chlorate  is  mixed 
with  potassium  bromide  and  a  sufficiency  of  hydrochloric  acid,  bromine 
is  liberated  quantitatively  and  may  then  be  estimated  by  the  usual 
iodometric  method.  Hypochlorites  behave  similarly.  25  c.c.  of  the 
solution  containing  approximately  0-06  gram  of  the  chlorate  are  mixed 
in  a  generating  flask  with  20  c.c.  of  a  5  per  cent,  solution  of  potassium 
bromide  and  50  c.c.  of  strong  hydrochloric  acid  are  added  from  a 
separating  funnel,  the  air  which  escapes  from  the  flask  passing  through 
a  bulb  containing  solution  of  potassium  iodide  to  retain  any  bromine 
vapour.  After  1  hour,  the  liquid  is  titrated  as  usual.  Any  hypo¬ 
chlorite  is  estimated  by  the  Penot  method  and  allowed  for. 

L.  de  K. 

Estimation  of  Sulphuric  Acid  in  the  presence  of  Iron.  III. 
By  Friedrich  W.  Kuster  and  A.  Thiel  (Zeit.  cmorg.  Chem.,  1900, 
22,  424 — 444.  Compare  Abstr.,  1899,  ii,  247  and  611). —  A  large 
number  of  experiments  on  the  estimation  of  sulphuric  acid  in  the 
presence  of  iron  gave  the  following  results.  When  a  hot  solution 
of  sulphuric  acid  containing  ferric  salts  is  precipitated  with  barium 
chloride,  the  barium  salt  of  the  complex  ferrisulphuric  acid, 
Ba(Fe2S208)2,  is  contained  in  the  precipitate,  and  this  causes  a  loss 
which  may  amount  to  as  much  as  7  per  cent,  of  the  sulphuric  acid. 
This  formation  of  the  complex  salt  can  be  prevented  (i)  by  previous 
precipitation  of  the  ferric  salt  with  ammonia  (ii)  by  converting  the 
ferric  salt  into  a  complex  salt,  as,  for  instance,  with  ammonium  oxalate  ; 
(iii)  by  precipitation  in  the  cold,  and  (iv)  by  adding  the  hot  solution  of 
sulphuric  acid  and  ferric  salt  to  the  barium  chloride.  The  conversion 
of  the  ferric  salt  into  ferrous  salt  by  means  of  zinc,  &c.,  is  not  recommen¬ 
ded,  for  although  the  loss  due  to  the  formation  of  the  complex  acid  is 
avoided,  other  much  smaller  errors  are  introduced  by  the  precipitation 
of  zinc  sulphate  and  ferrous  sulphate  together  with  the  barium  sulphate. 

E.  C.  B. 

Estimation  of  Nitric  Acid  in  Water.  By  Max  Honig  ( Chem . 
Centr.y  1199,  ii,  1032  ;  from  Festschr .  Hochschule  Briinn ,  1899). — The 
Marx-Trommsdorff  process  is  recommended.  The  sample  should  con¬ 
tain  about  0*001  gram  of  nitric  pentoxide  per  25  c.c.  and  must 
therefore,  if  needful,  be  suitably  diluted  or  concentrated. 

The  indigo  solution  is  prepared  by  dissolving  1*4200  grams  of 
sodium  or  1*5407  grams  of  potassium  indigotintrisulphonate  in  1  litre 
of  water ;  of  this,  5*5  c.c.  mixed  with  50  c.c.  of  sulphuric  acid  are  used 
in  the  test.  L.  de  K. 

Estimation  of  Nitrates.  By  Charles  M.  van  Deventer  ( Zeit , 
physikal.  Chem.,  1899,  31,  50 — 58). — A  new  method  is  described, 
depending  on  the  brown  coloration  produced  on  mixing  solutions  of 
ferrous  sulphate  and  a  nitrate  in  presence  of  sulphuric  acid.  If  the 
ferrous  sulphate  solution  is  gradually  added  to  the  nitric  acid  solution, 
the  brown  coloration,  which  is  due  to  the  evolved  nitric  oxide  dissolving 
in  the  ferrous  sulphate  solution,  is  not  persistent  until  all  the  nitric  acid 
has  been  used  up  in  oxidising  the  ferrous  salt.  As  the  accuracy  of  the 
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reaction  necessitates  the  absence  of  air,  the  method  is  carried  out  as 
follows.  A  non-graduated  tube,  open  at  one  end  and  fitted  at  the  other 
with  a  tap  and  funnel,  is  filled  with  mercury  and  placed  funnel 
upwards  in  a  mercury  trough  ;  into  this  tube  about  1  c.c.  of  bromoform 
is  introduced  in  order  that  the  nitric  and  sulphuric  acids  may  not  come 
into  direct  contact  with  the  mercury.  By  means  of  the  funnel  and 
tap,  a  measured  volume  (5  c.c.)  of  the  nitrate  solution,  and,  after  the 
funnel  has  been  washed  with  a  little  water,  8  c.c.  of  concentrated 
sulphuric  acid  are  brought  into  the  tube.  Standardised  ferrous 
sulphate  solution  is  then  allowed  to  flow  up  into  the  tube  from  a 
burette  with  a  turned  up  point ;  when  the  end  of  the  reaction  is  near, 
a  further  8  c.c.  of  concentrated  sulphuric  acid  are  added  by  the  funnel 
and  the  addition  of  the  ferrous  solution  carefully  continued  until  the 
liquid  in  the  tube  is  of  a  distinct  reddish-brown  tint,  the  volume  of 
ferrous  solution  added  being  read  off.  The  presence  of  an  excess  of 
ferrous  salt  is  confirmed  by  pouring  the  contents  of  the  tube  into 
water  and  adding  potassium  ferrieyanide  solution.  Although  it  is 
known  that  1  mol.  of  nitric  acid  oxidises  3  mols.  of  ferrous  salt,  it  is 
best  to  determine  the  strength  of  the  ferrous  solution  by  carrying  out 
a  test  with  a  nitrate  solution  of  known  strength.  The  funnel  tube 
should  not  be  too  long,  or  the  contents  are  liable  to  become  too  cold. 

As  regards  substances  interfering  with  the  process,  coloured  solu¬ 
tions  are  of  course  inadmissible,  as  also  is  the  presence  of  compounds 
giving  a  precipitate  or  coloration  with  sulphuric  acid.  Any  carbonates 
in  the  liquid  to  be  tested  should  be  removed  by  the  addition  of  a  little 
acid.  T.  H.  P. 

Detection  and  Estimation  of  very  small  quantities  of 
Nitrous  Acid.  By  Hugo  Erdmann  ( Ber .,  1900,  33,  210 — 215). — 
l-Amino-8-hydroxynaphthalene-4:  6-disulphonic  acid,  which  is  prepared 
from  1:3:  5-naphthalenetrisulphonic  acid  by  nitration,  reduction  and 
treatment  with  soda  ( Chem .  Ind .,  1898,  523),  gives  in  acid 
solution  a  bright  Bordeaux-red  coloration  with  nitrous  acid.  The 
reaction  is  more  delicate  than  that  given  by  the  other  reagents  pro¬ 
posed  for  the  detection  of  nitrous  acid  in  water,  and  is  employed  in  the 
following  manner :  50  c.c.  of  the  water  to  be  tested  are  mixed  with 
5  c.c.  of  an  acidified  solution  of  sodium  sulphanilate  (containing  2  grams 
of  the  sodium  salt  per  litre)  and  about  0*5  gram  of  the  solid  amino- 
naphtholdisulpbonic  acid  added  in  the  form  of  acid  sodium  salt  mixed 
with  sodium  sulphate.  The  coloration  reaches  its  maximum  intensity 
in  about  an  hour  and  may  be  compared  colorimetrically  with  that 
produced  by  a  known  amount  of  a  standard  nitrite  solution. 

A.  H. 

Estimation  of  Phosphoric  Acid  Soluble  in  a  2  per  cent* 
Solution  of  Citric  Acid.  By  Alexander  Herzfeld  (Chem.  Cenlr ., 
1899,  ii,  1139;  from  Zeit.  Ver.  Ruben-Zuclc.  Ind 1899,  862 — 863). — - 
When  basic  slags  are  treated  with  a  2  per  cent,  solution  of  citric  acid,  a 
notable  amount  of  silicic  acid  dissolves,  and  passes  first  into  the 
phosphomolybdate  and  afterwards  into  the  magnesium  phosphate  pre¬ 
cipitate.  In  one  instance,  the  amount  of  phosphoric  acid  as  estimated 
in  this  manner  was  found  to  be  3 ’6  per  cent,  in  excess  of  the  truth. 

L.  DE  K. 
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Phosphates  and  the  Humic  Acid  Process.  By  Wilhelm 
Hoffmeisteb  ( Landw .  Versuchs-Stat 1899,  52,  329 — 345.  Compare 
Abstr.,  1898,  ii,  538). — In  the  extraction  of  phosphates  by  ammonium 
humate,  the  lime  of  the  calcium  phosphate  is  converted  into  carbonate 
or  humate,  whilst  the  phosphoric  acid  enters  into  combination  with 
ammonia  and  alkalis.  The  solution  takes  place  most  readily  in  such 
phosphates  as  superphosphate  and  basic  slag. 

Silicic  acid  always  dissolves  along  with  the  phosphoric  acid,  and  as 
a  rule  the  silica  dissolved  increases  with  the  phosphoric  acid.  The 
presence  of  soluble  silica  increases  the  solubility  of  the  phosphoric 
acid,  so  that  more  phosphoric  acid  is  dissolved  when  fresh  sand  (con¬ 
taining  soluble  silica)  is  employed  than  with  exhausted  sand.  It  was 
found  that  whilst  150  grams  of  pure  sand  yielded  0*0104  gram  of 
silica  soluble  in  ammonium  humate,  the  addition  of  5  grams  of  sodium 
phosphate  increased  the  amount  of  silica  to  0*0368  gram. 

It  is  probable,  therefore,  that  in  soils  the  soluble  silica  is  of  im¬ 
portance  in  increasing  the  availability  of  the  phosphoric  acid,  and  it 
is  supposed  that  the  supply  of  soluble  silica  becomes  periodically 
exhausted. 

Estimations  of  phosphoric  acid  and  potash  in  soil  were  made  by  the 
humic  acid  method,  and  the  results  compared  with  the  amounts 
dissolved  by  hydrochloric  acid.  N.  H.  J.  M. 

Biological  Detection  of  Arsenic  in  Skin,  Hairs,  Perspira¬ 
tion,  and  Urine.  By  W.  Scholtz  ( Chem .  Centr .,  1899,  ii,  1032 — 1033  ; 
from  Perl.  Min.  Woch .,  30,  913 — 915). — Abba’s  process  of  acting  on 
these  substances  with  the  fungus  Penicillium  brevicaule  and  observing 
the  garlic  odour  given  off  after  some  time  if  arsenic  should  be  present, 
is  much  more  delicate  than  Marsh’s  test:  even  1/200 — 1/500  part  of 
a  milligram  may  still  be  detected. 

The  odour  of  urine,  which  interferes  somewhat  with  the  test,  may 
be  removed  by  means  of  animal  charcoal.  L.  de  K. 

Stannous  Chloride  and  Bettendorf  s  Test  for  Arsenic.  By  F. 
Dietze  {Zeit.  anal.  Chem.,  1900,  39,  44 — 45 ;  from  Pharm.  Zeit., 
1897,  191). — Stannous  chloride,  to  be  fit  for  use  in  Bettendorf’s  test, 
must  be  free  from  ammonium  salts,  sulphates,  iron  and  arsenic,  all  of 
which,  besides  other  impurities,  may  be  present  in  the  commercial  salt. 
When  a  solution  of  1  gram  dissolved  in  5  c.c.  of  hydrochloric  acid  of 
sp.  gr.  1*19,  is  boiled  for  several  minutes,  the  solution  must  remain  clear 
and  colourless  for  an  hour.  When  titrated  with  iodine,  it  should  show 
a  purity  of  at  least  98*5  per  cent.  M.  J.  S. 

Bettendorf’s  Arsenic  Test.  By  Henrik  Enell  {Zeit.  anal.  Chem., 
1900,39,  45;  from  Ford .  Farm.  Tidshrift.,  1896,  No.  12). — Arsenic 
acid  is  much  more  slowly  reduced  by  stannous  chloride  than  is  arsenious 
acid ;  heat  accelerates  the  reaction.  To  detect  traces  of  arsenic,  the 
author  filters  the  liquid  through  a  very  small  filter,  which  is  then 
spread  out  upon  white  paper.  Arsenic  appears  as  a  reddish-brown 
stain.  M.  J.  S. 

Bettendorf’s  Arsenic  Test.  By  G.  Frerichs  (Zeit.  anal.  Chem., 
900,  39,  45 — 46  ;  from  Apoth.  Zeit.,  1897,  176). — The  reaction  is 
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capable  of  detecting  0*06  milligram  of  arsenic  in  the  form  of  arsenic 
acid  or  0*013  milligram  in  the  form  of  arsenious  acid.  Gufczeit/s  test 
is  equally  sensitive.  The  test  cannot  be  absolutely  depended  upon  ; 
traces  of  mercury  may  be  mistaken  for  arsenic.  M.  J.  S. 

Constitution  of  the  Ammonium  Magnesium  Arsenate  of 
Analysis.  By  Martha  Austin  [Amer.  J.  Sci 1900,  [iv],  9,  55 — 61). — 
A  precipitate  of  ideal  condition  may  be  obtained  by  adding  to  the  faintly 
acid  solution  of  an  arsenate  (nob  exceeding  200  c.c.)  magnesia  mixture 
(110  grams  of  crystallised  magnesium  chloride,  and  58  grams  of 
ammonium  chloride  are  dissolved  in  water  and  diluted  to  2  litres ;  10 
c.c  of  ammonia  are  then  added)  amounting  to  about  30  c.c.  in  excess  of 
that  theoretically  needed.  The  precipitate  is  collected  and  trans¬ 
ferred  to  the  filter  by  means  of  the  filtrate,  when  washing  with  about 
25  c.c.  of  faintly  ammoniacal  water  will  be  sufficient  to  free  it  from 
soluble  impurities.  No  arsenic  will  be  found  in  the  filtrate  or  washings. 
If,  however,  the  liquid  contains  excess  of  ammonium  chloride,  a  preci¬ 
pitate  is  obtained  which  is  richer  in  ammonia  and  yields  on  ignition  a 
residue  containing  some  meta-arsenate.  Much  ammonium  chloride  also 
increases  the  solubility  of  the  compound,  although  this  is  again 
lessened  by  excess  of  magnesia  mixture.  L.  db  K. 

Estimation  of  Carbon,  Copper,  and  Manganese  in  Iron 
By  Otto  Herting  ( Zeit .  angew.  Ghem .,  1899,  1193 — 1194), — A  reply 
to  Murmann  on  the  subject  of  the  estimation  of  carbon,  copper,  and 
manganese  in  pig-iron,  wrought-iron,  and  steel. 

Heid's  process  is  recommended  for  the  estimation  of  the  carbon. 
The  iron  is  dissolved  in  copper-ammonium  chloride,  the  impure  car 
bon  is  collected  on  an  asbestos  filter,  and  well  washed  with  hot 
water,  and  then  with  alcohol  and  ether.  The  filter  is  transferred  to 
a  Rose’s  crucible,  dried  at  120°,  and  weighed;  the  carbon  is  then 
burnt  in  a  current  of  oxygen,  and  is  represented  by  the  loss  in 
weight.  To  estimate  graphite,  the  sample  is  dissolved  in  dilute 
nitric  acid  and  the  insoluble  matter  treated  as  above.  Murniann’s 
statement,  that  the  copper  cannot  be  estimated  in  the  liquid  obtained 
when  dissolving  the  sample  in  hydrochloric  acid  for  the  purpose  of 
estimating  the  sulphur,  is  baseless,  as  small  quantities  of  copper 
entirely  dissolve. 

Manganese  is  best  estimated  volumetrieally.  L.  de  K. 

Mioroohemioal  Detection  of  Potassium,  Rubidium,  Caesium, 
Indium,  and  Thiosulphates.  By  A.  C.  Huysse  [Zeit.  anal.  Chem 
1900,  39,  9 — 11). — Sodium  bismuth  thiosulphate,  prepared  as  fol¬ 
lows,  is  a  highly  sensitive  reagent  for  the  detection  of  potassium, 
caesium,  and  rubidium.  A  little  basic  bismuth  nitrate  is  dissolved 
in  the  smallest  possible  quantity  of  hydrochloric  acid,  and  water 
is  added  until  a  thick,  white  precipitate  is  formed,  which  is  then 
dissolved  by  the  addition  of  sodium  thiosulphate,  avoiding  excess. 
Strong  alcohol  is  added  until  a  permanent  turbidity  is  produced, 
and  this  is  cleared  up  by  adding  a  little  water.  The  reagent 
must  be  freshly  prepared.  The  liquid  to  be  tested  must  either  be 
evaporated  to  dryness  on  a  glass  slide,  or  mixed  with  the  same 
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proportion  of  alcohol  as  is  contained  in  the  reagent.  Salts  of 
potassium,  csesium,  and  rubidium  give  with  this  reagent  character¬ 
istic,  yellowish-green,  acicular,  monoclinic  crystals.  Salts  of  the 
alkaline  earths  produce  a  white  precipitate,  which  cannot  be  confused 
with  the  above,  but  salts  of  ammonium  and  the  other  metals  give  no 
precipitate,  and  do  not  interfere  with  the  test.  Visible  crystals  were 
obtained  from  0’002  mg.  of  potassium  nitrate. 

Caesium  chloride  produces,  in  solutions  of  indium  sulphate  contain 
ing  a  little  free  sulphuric  acid,  octahedra  of  caesium  indium  alum. 
Ammonium  fluoride  also  produces  octahedral  crystals,  resembling 
those  obtained  from  aluminium  salts.  For  the  employment  of  these 
two  tests,  aluminium,  and,  for  the  latter,  iron,  must  be  absent. 
Mercuric  thiocyanate  is  also  a  sensitive  reagent,  yielding  crystals 
which  differ  somewhat  from  the  zinc  and  cadmium  mercuric  thio¬ 
cyanates.  Oxalic  acid  and  ammonium  oxalate  are  highly  sensitive 
tests,  producing  crystals  which  resemble  zinc  oxalate,  but  are 
insoluble  in  ammonia.  These  two  reactions  are  only  characteristic 
of  indium  in  the  absence  of  zinc,  cadmium,  cobalt,  copper,  and  iron. 

Minute  quantities  of  sodium  thiosulphate  (O’Ol  mg.)  can  be  de¬ 
tected  by  adding  thallous  nitrate  in  excess,  when  tabular  and 
cruciform  crystals  are  formed.  Sulphates,  nitrates,  and  acetates 
do  not  interfere  with  the  reaction,  but  haloid  salts  prevent  it. 

M.  J.  S. 

Precipitation  of  Silver  Chloride  by  Dimercurous  Ammonium 
Chloride.  By  F.  Leteur  ( Compt .  rend 1900,  130,  248—250). — In  the 
ordinary  method  for  the  detection  of  silver  in  the  presence  of  mercurous 
salts, the  chlorides  of  the  two  metals  are  treated  with  ammonia, and  if  the 
silver  chloride  is  present  in  relatively  large  quantities,  a  considerable 
amount  is  rendered  soluble.  When  the  mercurous  salt  preponderates, 
a  large  proportion,  or  even  the  whole,  of  the  silver  chloride  remains 
undissolved,  the  precipitate  of  dimercurous  ammonium  chloride  always 
retaining  a  notable  quantity  of  the  silver  salt  •  under  these  conditions, 
the  insoluble  portion  is  treated  with  aqua  regia,  in  order  to  convert 
the  mercury  compound  into  soluble  mercuric  chloride,  and  the  final 
residue  is  examined  for  silver.  G.  T.  M. 

Estimation  of  Calcium  by  the  Citrate  Method.  By  Max 
Passon  (Zeit.  angew .  Chem.,  1899,  1153 — -1155.  Compare  Abstr., 
1898,  ii,  642). — The  process  has  been  slightly  modified.  Instead  of  a 
10  per  cent.,  a  2  per  cent,  solution  of  citric  acid  is  employed.  The 
solution  containing  the  calcium,  and  also  iron,  aluminium,  and  perhaps 
phosphoric  acid,  is  neutralised  with  ammonia,  and  the  precipitate 
formed  redissolved  by  means  of  the  citric  acid  solution ;  20  c.c. 
more  of  this  are  then  added,  and  after  diluting  with  water,  the  solution 
is  heated  to  boiling  and  precipitated  with  large  excess  of  ammonium 
oxalate. 

Manganese,  if  present  to  any  large  extent,  must  be  previously  re¬ 
moved.  It  has  been  found  that  the  results  are  trustworthy  ;  those 
obtained  by  precipitating  the  iron  and  aluminium  by  the  acetate 
method,  and  then  precipitating  the  calcium  in  the  filtrate,  are  in 
excess  of  the  truth.  L.  de  K. 
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Estimation  of  Thallium  as  the  Acid  and  Normal  Sulphates. 
By  Philip  E.  Browning  (Amer.  J.  Sci .,  1900,  9,  137 — 138). — Thallium 
may  be  accurately  weighed  as  normal  sulphate,  as  already  suggested 
by  Crookes.  The  solution  containing  thallous  nitrate  or  chloride  is 
mixed  with  sulphuric  acid,  evaporated  to  dryness,  and  gradually  heated 
to  redness,  until  the  weight  is  constant.  Normal  thallous  sulphate 
is  thus  formed. 

The  author  states  that,  by  drying  at  220 — 240°  to  constant  weight, 
the  acid  sulphate  is  obtained,  which  may  then  be  weighed.  The  results 
are  quite  satisfactory.  L.  de  K. 

Detection  of  Copper.  By  Dioscoride  Yitali  ( Chem .  Centr ., 
1899,  ii,  990 — 991 ;  from  Boll,  Chim.  Farm.,  38,  665 — 668). — See  this 
vol.,  ii,  208. 

Estimation  of  Mercury  in  Urine.  By  Schumacher  and  W.  L. 
Jung  (Zeit.  anal.  Chem.,  39,  12 — 18). — A  litre  of  the  urine  is  warmed 
on  the  steam-bath,  with  addition  of  100  c.c.  of  concentrated  hydro¬ 
chloric  acid  and  15 — 20  grams  of  potassium  chlorate,  in  a  flask  with 
inverted  condenser.  When  the  mixture,  which  at  first  is  deep  red, 
has  become  pale  coloured,  it  is  left  for  12  hours  in  the  cold  to  complete 
as  far  as  possible  the  destruction  of  the  organic  matter  by  the  nascent 
chlorine.  It  is  then  warmed  to  expel  most  of  the  chlorine,  and  pre¬ 
cipitated  with  about  100  c.c.  of  strong,  clear,  stannous  chloride  solu¬ 
tion.  The  precipitate  is  collected  on  an  asbestos  filter,  which  is  then 
transferred  to  a  small  flask  and  warmed  with  potassium  hydroxide  solu¬ 
tion.  Potassium  chlorate  and  excess  of  hydrochloric  acid  are  again  added, 
by  which  means  the  last  traces  of  organic  matter  are  destroyed  and  the 
mercury  again  dissolved.  The  solution  is  filtered,  and  again  reduced 
with  stannous  chloride.  The  mercury  is  now  collected  on  a  filter  of 
gilt  asbestos  mixed  with  small  granules  of  gold.  The  gilt  asbestos  is 
prepared  by  steeping  purified  asbestos  in  a  strong  solution  of  gold 
chloride,  and  reducing  by  heating  for  15  minutes  in  pure  hydrogen  ; 
it  is  then  washed  with  dilute  hydrochloric  acid  and  hot  water,  and 
dried.  Such  a  filter  arrests  every  trace  of  mercury.  The  filter  is 
then  washed  with  hydrochloric  acid,  water,  alcohol,  and  ether,  and 
dried  in  a  current  of  dry  air  until  its  weight  is  constant.  It  is  then 
heated  strongly  enough  to  expel  the  mercury  from  the  gold  amalgam 
and  again  weighed.  Test  analyses  in  which  2*5  and  4*4  mg.  of  mercury 
(in  the  form  of  mercuric  chloride)  were  added  respectively  to  a  litre  of 
urine,  gave  fairly  close  results,  but  when  less  than  1  mg.  is  present 
the  results  are  only  approximate.  M.  J.  S. 

New  Method  of  Estimating  Aluminium.  By  Alfred  Stock 
(Compt.  rend.,  1900,  130,  175—178,  and  Ber.,  1900,  33,  548—553).— 
When  a  neutral  or  slightly  acid  solution  of  aluminium  sulphate  is  treated 
withexcessof  a  solution  containing  potassium  iodide  (5  mols.)  and  potass¬ 
ium  iodate  (1  mol.),  iodine  is  liberated,  and  aluminium  hydroxide  is  pre¬ 
cipitated  in  accordance  with  the  following  equation  :  A12(S04)3  +  5KI  -f- 
KI03  +  3H20  =  2A1(0H)3  +  3K2S04  +  3I2.  The  free  iodine  is  removed 
by  adding  sodium  thiosulphate,  and  the  mixture  heated  to  boiling,  the 
hydroxide  being  thus  obtained  as  a  flocculent  precipitate  readily 
filtered  and  washed.  The  precipitation  is  complete,  and  unless 
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a  large  excess  of  sulphate  is  present  in  the  original  solution,  the 
product  is  free  from  sulphur.  When  phosphoric  acid  is  present, 
the  precipitate,  after  ignition,  has  the  composition  2A1203,P205. 
If  the  mixture  is  heated  for  one  hour,  and  if  sufficient  potassium 
iodide  is  added  to  redissolve  the  liberated  iodine,  the  use  of  thiosul¬ 
phate  may  be  avoided  and  the  aluminium  hydroxide  thus  produced  is 
even  more  amenable  to  subsequent  treatment,  but  on  account  of  the 
difficulty  attending  the  filtration  of  a  hot  solution  of  iodine  the  author 
recommends  the  first  method.  GL  T.  M. 

Estimation  of  Titanic  Acid  in  Iron  Ore.  By  Jas.  Brakes 
(J.  jSoc.  Chem.  Ind.  1899,  18,  1097). — One  gram  of  the  ore  is  dissolved 
in  hydrochloric  acid,  the  solution  is  diluted  and  filtered ;  the  un¬ 
dissolved  matter  is  fused  with  potassium-sodium  carbonate,  the  fused 
mass  dissolved  in  hydrochloric  acid  and  united  with  the  main  solution. 
After  nearly  neutralising  with  ammonia,  50  c.c.  of  sulphurous  acid 
are  added,  and  when  the  liquid  has  become  colourless  it  is  boiled  for 
30  minutes,  the  volume  being  kept  constant  with  sulphurous  acid. 
This  causes  a  precipitate  of  titanic  oxide,  which  is  then  collected  and 
washed  with  hot  water.  After  burning  it  in  a  platinum  crucible, 
it  is  moistened  with  dilute  sulphuric  acid,  a  few  c.c.  of  hydrofluoric 
acid  are  added,  the  whole  is  evaporated  to  dryness  to  expel  any 
silica,  and  then  strongly  ignited  •  the  titanium  is  then  weighed  as 
dioxide.  L.  be  K. 

Quantitative  Separation  of  Tin,  Antimony  and  Arsenic. 
By  Richard  Marburg  (Zeit.  anal.  Chem 1900,  39,  47 — 56). — The 
author  reproduces  Dancer's  paper  on  this  subject  (Abstr.,  1898,  ii, 
311)  with  remarks  on  the  various  stages  of  the  process.  He  confirms 
the  exactness  and  convenience  of  the  lime  method  for  separating  tin 
from  antimony,  but  regards  the  separation  of  arsenic  and  antimony 
in  the  filtrate  as  less  exact,  and  prefers  to  operate  as  follows. 
The  antimony  and  arsenic  are  precipitated  as  sulphides,  which 
after  washing  are  digested  with  a  large  quantity  of  potassium 
hydroxide.  The  solution  is  saturated  with  chlorine  and  the  two 
metals  then  separated  by  Bunsen’s  method  ( Annalen ,  1878,  192,  317). 
In  this  separation  the  presence  of  too  much  hydrochloric  acid  must 
be  avoided.  The  antimony  pentasulphide  must  be  converted  into 
trisulphide  by  prolonged  heating  at  230°  in  Paul’s  apparatus  (Abstr., 
1893,  ii,  90),  but  it  is  better  to  convert  it  into  tetroxide.  Sulphides 
of  the  three  metals,  when  precipitated  by  hydrogen  sulphide  from  an 
acid  solution,  are  very  slowly  attacked  by  lime-water ;  it  is  preferable 
to  redissolve  them  in  colourless  potassium  sulphide  and  reprecipitate 
by  an  acid  in  the  cold.  M.  J.  S. 

Simplification  of  the  Phenylhydrazine  Test  for  Sugar. 
By  Albert  Neumah  {Chem.  Centr.,  T899,  ii,  1033;  from  Arch.  Anat. 
Phys.  Physiol.  Abt.,  1899,  Suppl. ,  549—552). — 5  c.c.  of  the  liquid 
to  be  tested,  for  example,  diabetic  urine,  are  mixed  with  2  c.c.  of 
acetic  acid  previously  saturated  with  sodium  acetate,  2  drops  of 
phenylhydrazine  added,  and  the  liquid  concentrated  to  3  c.c.  When 
cold,  characteristic  crystals  of  the  osazone  will  be  noticed  if  sugar 
is  present.  *  L.  be  K. 
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Estimation  of  Sucrose  in  Condensed  Milk.  By  Leo 
GrCnhut  and  Severin  H.  B.  Buber  {Zeit.  anal.  Ghem .,  1900,  39, 
19 — 36). —  For  the  estimation  of  two  sugars  occurring  together,  three 
methods  are  possible;  (1)  Estimation  of  the  reducing  power  before 
and  after  inversion  ;  (2)  estimation  of  the  optical  rotation  before  and 
after  inversion  ;  (3)  estimation  of  reducing  power  and  rotation  without 
inversion.  The  authors  discuss  the  advantages  of  the  three  methods 
for  the  purpose  of  estimating  the  sucrose  in  condensed  milk  in  the 
presence  of  the  lactose,  and  find  the  first  and  third  methods  wholly 
inapplicable.  The  second  method,  with  certain  precautions,  gives 
satisfactory  results.  The  solution  must  be  prepared  by  treating  the 
condensed  milk  with  boiling  water  and  cooling  the  solution  to  exclude 
the  influence  of  multirotation.  Hydrochloric  acid  is  employed  for 
the  inversion.  If  used  according  to  the  so-called  Zollvorschrift  {Zeit. 
anal. Ghem .,  32,),  it  is  found  to  have  no  influence  on  the  rotatory  power 
of  any  of  the  constituents  of  normal  milk.  Both  the  optical  observa¬ 
tions  must  be  made  at  exactly  the  same  temperature ;  20°  is  preferred. 
Lead  acetate,  avoiding  a  large  excess,  may  be  employed  for  precipitating 
the  casein,  &c.,  but  the  volume  of  the  precipitate  must  not  be 
neglected.  The  adoption  of  Scheibler’s  method  of  two  different  dilu¬ 
tions  overcomes  this  difficulty.  Thus,  if  R  is  the  rotation  when  the 
total  volume  is  V ,  and  r  when  the  volume  is  v ,  the  equation 
V -  x/v  —  x  =  Rjr  gives  x,  the  volume  of  the  precipitate,  and,  by  sub¬ 
traction,  the  real  volume  of  the  solution.  The  conventional  method  of 
multiplying  by  the  empirical  factor  0*962  gives  accurate  results 
with  only  one  particular  mixture.  The  Clerget  formula  employed  by 
Herzfeld,  100(JP  —  e/)/131*84  —  0*05  J  is  to  be  preferred  to 
Z=R-Jj\ *3266.  *  M.  J.  S. 

Source  of  Error  in  the  Detection  of  Sugar  in  Urine  by 
means  of  Fehling’s  Solution.  By  J.  Eury  {Bull.  Soc.  Ghim ., 
1900,  [iii],  23,  41 — 44). — Certain  specimens  of  urine,  which  are  shown 
by  their  density  and  by  polarimetric  observations  to  contain  notable 
quantities  of  sugar,  decolorise  Fehling’s  solution  when  boiled  there¬ 
with,  but  yield  no  precipitate  of  cuprous  oxide.  When  left  to  cool, 
the  upper  layers  of  the  liquid  assume  a  reddish-brown  colour,  and  a 
brown  precipitate  is  gradually  deposited  ;  this,  however,  does  not  take 
place  when  the  liquid  is  cooled  out  of  contact  with  air,  nor  when  the 
liquid,  thus  cooled,  is  afterwards  exposed  to  the  air.  The  reaction  is 
shown  to  be  due  to  the  combination  of  creatinine  and  similar  bases 
with  cuprous  oxide  to  form  soluble  compounds,  which  subsequently 
undergo  oxidation  with  the  precipitation  of  cupric  oxide  or  a  compound 
thereof  with  the  base.  The  substances  thus  interfering  with  the  de¬ 
tection  of  sugar  in  urine  may  be  removed  by  precipitation  with  mer¬ 
cury,  but  not  with  lead  salts.  NT.  L. 

Caramel  Substances.  II.  Estimation  of  Caramel  in  Aqueous 
Solutions  by  means  of  the  Spectroscope.  By  F.  Stolle  {Ghem. 
Gentry  1899,  ii,  1099  ;  from  Zeit.  Ver .  Riibenzuck.-Ind .,  1899, 
839 — 841). — The  method  of  determining  the  amount  of  caramel  by 
means  of  the  spectroscope  is  based  on  the  property  of  aqueous  solu¬ 
tions  of  this  substance  of  partially  absorbing  the  rays  of  the  blue  end  of 
the  spectrum.  Caramel  is  insoluble  in  absolute  ethyl  alcohol,  but  easily 
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soluble  in  methyl  alcohol,  hence  it  may  be  readily  separated  from 
solutions  which  contain  other  active  substances.  The  results  obtained 
are  accurate  within  0  05  per  cent.  E.  W.  W. 

Estimation  of  Cellulose  in  Faeces.  By  Konrad  Mann  ( Chem . 
Centr 1899,  ii,  1139;  from  Arch.  Hyg.,  36,  158 — 165). — The  pro¬ 
cess  recommended  by  Weender,  does  not  yield  a  pure  cellulose,  as  this 
still  retains  nitrogenous  matters,  notably  elastin.  L.  de  K. 

Konig’s  Process  for  the  Estimation  of  Crude  Fibre  free 
from  Pentosan.  By  Oscar  Kellner,  Fr.  Hering  and  0.  Zahn 
(Chem.  Centr.,  1899,  ii,  1033 — 1034;  from  Zeit.  [Inters.  Nahr,~Ge- 
nussm.,  2,  784 — 786). — Konig’s  glycerol  process  (Abstr.,  1899,  ii, 
68)  is  recommended  as  being  a  notable  improvement  in  fodder  analysis. 

L.  de  K. 

Separation  and  Estimation  of  Formic,  Acetic,  Propionic, 
and  Butyric  Acids.  By  J.  Schutz  (Zeit.  anal.  Chem.,  1900,  39, 
17 — 18). — The  author  is  unable  to  confirm  the  accuracy  of  Haberland’s 
method  (Abstr.,  1899,  ii,  531)  on  the  ground  that  formic,  acetic,  and 
butyric  acids  when  evaporated  with  excess  of  zinc  oxide  are  not  com¬ 
pletely  converted  into  their  zinc  salts,  but  partially  volatilise.  The  loss 
increases  with  increase  of  the  molecular  weight  of  the  acid  ;  in  one  expe¬ 
riment  with  butyric  acid,  it  amounted  to  82  per  cent.  Similar  results 
were  obtained  with  lead  oxide,  M.  J.  S. 

Determination  of  the  Solidifying  Point  of  Fatty  Acids. 
By  I.  Freundlich  (Chem.  Zeit.,  1899,  23,  1014). — This  is  a  slight 
modification  of  the  Dalican  process,  consisting  in  stirring  with  a 
delicate  thermometer  and  noticing  the  sudden  rise  of  the  mercury. 
It  is  now  recommended  not  to  commence  the  final  stirring  until  the 
solidifying  point  is  almost  reached.  L.  de  K. 

Estimation  of  Unsaturated  Fatty  Acids  in  Fish  Oils.  By 
Henrik  Bull  (Chem.  Zeit.,  1899,  23,  1043 — 1044). — 7  grams  of  the 
sample  are  saponified  by  boiling  with  25  c.c.  of  solution  of  sodium 
ethoxide  made  by  dissolving  23  grams  of  metallic  sodium  in  absolute 
alcohol  and  diluting  to  a  litre ;  the  flask  containing  the  mixture  is 
attached  to  a  reflux  condenser.  When  cold,  144*2  c.c.  of  anhydrous 
ether  are  added,  the  flask  stoppered,  and  frequently  shaken  for  some 
hours,  when  the  solution  is  passed  through  a  dry  filter,  precautions 
being  taken  to  minimise  loss  by  evaporation.  100  c.c.  of  the  filtrate 
( =  4  grams  of  sample)  are  now  shaken  thrice  in  succession  with  20  c.c. 
of  water  containing  a  little  sodium  hydroxide  ;  this  treatment  removes 
the  sodium  salts  of  the  saturated  fatty  acids,  whilst  the  unsaturated 
compounds  remain  in  the  ethereal  liquid.  The  acids  may  then  be 
recovered  in  the  usual  manner. 

A  table  is  given  of  the  analytical  data  of  a  large  number  of  marine 
and  fish-oils.  L.  de  K. 

[Estimation  of  Calcium  Malat©  in  Crude  Tartar.]  By 
Charles  Ordonneau  (Bull.  Soc.  Chim .,  1900,  [iii],  23,  14 — 15). — 2 
grams  of  the  finely  powdered  tartar  are  boiled  with  100  c.c.  of  water, 
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and  the  liquid  filtered,  evaporated  to  about  20  c.c.,  mixed  with  2  c.c 
of  acetic  acid,  agitated,  and  left  to  cool.  The  precipitated  calcium 
tartrat-e  is  separated  by  filtration  and  the  filtrate  and  washings  con¬ 
centrated  to  about  10  c.c.,  mixed  with  75  c.c.  of  93  per  cent,  alcohol, 
and  the  calcium  malate  thus  precipitated  collected,  washed  with 
alcohol,  and  dried  at  100°.  The  small  quantity  of  calcium  tartrate 
still  mixed  with  the  malate  may  be  estimated  by  washing  the  precipi¬ 
tate  with  water  and  again  drying  at  100°.  This  process,  which  is 
based  on  the  properties  of  calcium  tartromalate,  may  be  used  for  the 
estimation  of  malic  acid  in  green  grapes,  but  is  not  applicable  to 
wines,  which  contain  gummy  substances  precipitated  by  alcohol  along 
with  the  calcium  malate.  N.  L. 

Estimation  of  Uric  Acid  based  on  Precipitation  as  Am* 
monium  Urate.  By  Emil  Worner  ( Zeit .  physiol .  Chem.,  1900,  29, 
70 — 77). — The  process  recommended  is  a  modification  of  Hopkins’ 
method.  The  urine  is  treated  with  ammonium  chloride,  the  pre¬ 
cipitated  ammonium  urate  washed  with  a  saturated  solution  of 
ammonium  sulphate,  and  then  the  nitrogen  determined  in  the 
precipitate  by  Kjeldahl’s  method.  Edmund’s  statement  (Abstr., 
1895,  ii,  237),  that  ammonium  sulphate  is  a  less  ready  precipitant  of  the 
urate  than  the  chloride,  is  confirmed,  in  spite  of  what  Folin  (Abstr., 
1898,  ii,  196)  says  to  the  contrary.  The  readiness  with  which  the  pre- 
cipitation  occurs  with  ammonium  sulphate  increases,  however,  with 
rise  of  temperature.  W.  D.  H. 

The  Inner  Saponification  Number.  By  Wilhelm  Fahrion 
( Zeit .  angew.  Chem .,  1899,  1221). — The  “inner  saponification 

number  ”  is  the  figure  showing  the  number  of  milligrams  of  potassium 
hydroxide  required  to  neutralise  the  non-volatile  and  non-oxidised 
fatty  acids  from  1  gram  of  fat.  The  author  regards  Lewkowitsch’s 
objection  to  this  name  and  his  proposal  to  call  it  the  “  saturation 
number”  as  unwarranted.  L.  de  K. 

Constancy  in  the  Composition  of  Cow’s  Milk  and  Detection 
of  its  Adulterations.  By  H.  Timpe  (Chem.  Zeit .,  1899,  23, 
1040 — 1043). — From  the  results  of  a  large  number  of  analyses,  the 
author  concludes  that  in  genuine  milk  the  relation  between  the 
proteids  and  the  fat  may  be  expressed  by  the  equation  P  —  2  +  0*35  F. 

If  the  proteids  found  by  actual  experiment  do  not  reasonably 
agree  with  those  obtained  by  calculation,  the  milk  is  either  skimmed, 
watered,  or  affected  both  ways.  Formulae  are  given  to  facilitate 
calculation.  The  question  of  wateriug  may  also  be  decided  from  the 
percentage  of  milk-sugar  found ;  in  fact,  the  process  requires  a  com¬ 
plete  and  careful  analysis.  L.  de  K. 

Effect  of  Milk  Preservatives  on  Milk  Fat.  By  Bernhard 
Schulze  (Bied.  Centr.,  1899,  25,  858  ;  from  Ber.  Agri.  Versuchs-Stat. 
Breslau,  1896). — Small  amounts  of  potassium  chromate  (0*1 — 0*2  per 
cent.)  had  no  essential  effect  on  the  amount  of  milk-fat  in  14  days.  With 
more  than  0*5  per  cent,  of  chromate  there  was,  however,  a  considerable 
reduction  in  the  percentage  of  fat.  Milk  which  is,  perhaps,  not 
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examined  for  a  considerable  time  should  therefore  not  be  treated  with 
uncontrolled  quantities  of  chromate.  Salicylic  acid  seems  to  be  the 
best  preservative.  N.  H.  J.  M. 

Estimation  of  Patty  Matter  in  Butter  by  Gerber's  Process. 
By  J .  Werder  (Chem.  Zeit.,  1899,  23,  1028). — Gerber’s  acid-butyro- 
metric  process  gives  unsatisfactory  results,  as  a  well-defined  layer  of 
liquid  fat  is  rarely  obtained,  but  by  a  slight  modification  of  the  method, 
satisfactory  results  may  be  obtained. 

1  gram  of  the  sample  of  butter  is  treated  in  the  “  Gerber 
butyrometer  ”  (old  pattern)  with  18  c.c.  of  sulphuric  acid  of  sp.gr. 
1*5  and  1  c.c.  of  amyl  alcohol,  and  the  result  multiplied  by  1*094  ; 
the  percentage  of  fat  so  found  practically  agrees  with  the  results  ob¬ 
tained  by  Soxhlet’s  process.  L.  de  K. 

Bechi  and  Halphen’s  Colour  Reactions  for  the  Identification 
of  Cotton-seed  Oil.  By  P.  1ST.  Raikow  and  N.  Tscherweniwanow 
(Chem.  Zeit.,  1899,23,  1025 — 1028). — The  authors,  after  a  lengthy 
investigation,  conclude  that  the  Bechi  silver  test  is  quite  satisfactory 
if  conducted  according  to  the  directions  of  the  Italian  Scientific  Com¬ 
mittee  (in  which  a  solution  of  colza  oil  in  amyl  alcohol  is  used). 

The  Halphen  test,  in  its  original  form  (heating  the  sample  with 
sulphur,  carbon  disulphide,  and  amyl  alcohol),  is  also  an  excellent  test 
for  the  presence  of  cotton-seed  oil  in  olive  and  similar  oils. 

L.  DE  K. 

Macassar  Oil.  By  J.  J.  A,  Wijs  (Zeit.  physikal .  Chem .,  1899,  31, 
255 — 257).-— The  author  has  determined  a  number  of  physical  and 
chemical  constants  for  this  oil,  and  gives  a  table  comparing  his  values 
with  those  of  other  observers.  J.  C.  P. 

Detection  of  Phytosterol  and  Cholesterol  in  Pats.  By 
Hans  Kreis  and  Ernst  Rudin  (Chem.  Zeit.,  1899,  23,  986). — The 
process  recommended  by  Kreis  and  Wolf  (Abstr.,  1898,  ii,  343)  not 
being  found  to  be  quite  satisfactory,  has  now  been  modified  by  the 
authors  as  follows  :  50  grams  of  the  fat  are  saponified,  as  usual,  with 
125  c.c.  of  strong  alcohol  and  25  c.c.  of  40  per  cent,  aqueous  caustic 
potash.  When  the  alcohol  has  evaporated,  the  soap  is  dissolved  in 
500  c.c.  of  boiling  water,  and  decomposed  by  adding  120  c.c.  of  a 
10  per  cent,  solution  of  calcium  chloride.  When  cold,  the  precipi¬ 
tate  is  collected  on  a  cotton  cloth,  and  the  lime-soap  pressed  dry, 
powdered,  and  covered  in  a  closed  flask  with  100  c.c.  of  a  mixture 
of  equal  parts  of  alcohol  and  ether.  After  an  hour,  the  liquid  is 
filtered,  and  the  residue  washed  with  another  50  c.c.  of  the  ethereal 
mixture ;  the  filtrate  is  then  mixed  with  3  c.c.  of  the  aqueous 
potash  and  20  grams  of  quartz- sand,  and  evaporated  to  complete 
dryness  on  the  water-bath.  The  residue  is  extracted  with  ether  in 
a  Soxhlet’s  apparatus,  the  solvent  evaporated,  and  the  phytosterol, 
or  cholesterol,  recrystallised  from  alcohol.  L.  de  K. 
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Rotatory  Power  of  Active  Valeric  Acid.  By  Philippe  A. 
Guye  and  Emily  Aston  ( Compt .  rend.,  1900,  130,  585 — 588). — The 
authors  have  determined  the  specific  rotatory  power  of  active  valeric 
acid  at  various  temperatures,  with  the  following  results  : 

1st  specimen :  [a]D  +  11*27  at  11°,  +  10*84  at  59*5°,  +  9*0  at 
188°  (vapourised). 

2nd  specimen:  [a]D  +  9*07  at  16°,  +7*54  at  99°,  +7*3  at  188° 
(vapourised). 

In  dilute  aqueous  solution,  the  acid  may  be  regarded  as  existing  in 
the  form  of  simple  molecules;  in  a  1*2  per  cent,  solution,  [a]D  +  14*4 
at  18°,  and  in  a  3*9  per  cent,  solution,  [a]D  +14*6  at  18°,  the 
rotatory  power  of  the  liquid  acid  being  +12*02  at  15°,  When  dis¬ 
solved  in  ethylene  dibromide,  the  acid  is  most  probably  polymerised  ; 
in  a  1*27  per  cent,  solution,  [a]D  +7*8,  in  a  2*1  per  cent,  solution, 
[a ]D  9*65,  in  an  11*91  per  cent,  solution,  [a]D  +10*12,  the 
rotatory  power  of  the  liquid  acid  being  +  11*27  at  the  same  tempera¬ 
ture  (18°). 

The  influence  of  temperature  on  the  specific  rotatory  power  of  active 
valeric  acid  is  not  abnormal,  and  the  difference  between  the  acid  and 
the  alcohol  in  this  respect  is  doubtless  due  to  the  relatively  much 
smaller  effect  of  temperature  in  dissociating  the  acid  into  simple 
molecules.  It  is  evident  that  under  ordinary  conditions  the  acid  is 
partially  polymerised.  C.  H.  B. 

Silver  Grerm  or  Subhaloid  Theory.  By  Richard  Abegg  ( Chern . 
Gentr.,  1900,  i,  439 — 440  ;  from  Arch .  wiss.  Phot.,  1,  268 — 272). — An 
answer  to  Mercator's  objections  {Arch.  wiss.  Phot.,  1,  199)  to  the  silver 
germ  theory  of  the  latent  photographic  image  {ibid.,  15).  Eder’s 
observation  {Phot.  Korresp 1899,  233,  276),  that  collodion  plates, 
even  after  treating  with  a  very  strong  nitric  acid  sensitising  batb, 
still  exhibit  a  faint  image  on  development,  shows  that  a  portion 
of  the  latent  image  is  destroyed  by  the  acid,  and  must  therefore  be 
due  to  silver  germs.  It  is  still  doubtful,  however,  whether  the  layer 
of  acid  adhering  to  the  plate  is  sufficient  to  destroy  all  the  silver 
germs  of  the  latent  image,  or  whether  the  image  obtained  is  not  due 
to  unattacked  germs.  E.  W.  W. 

The  Nature  of  the  Latent  Image  and  the  so-called  Eder 
Test.  By  Robert  Luther  {Chem.  Gentr.,  1900,  i,  440  ;  from  Arch, 
wiss.  Phot.,  1,  272 — 274). — When  silver  powder  is  repeatedly  shaken 
with  fresh  quantities  of  chlorine  water,  each  portion  of  which  contains 
1/1 0th  the  amount  of  the  chlorine  required  to  convert  the  silver  into 
chloride,  the  oxidation  potential  of  the  residual  chlorine  remains  con¬ 
stant  until  just  50  per  cent,  of  the  chlorine  equivalent  to  the  silver  is 
combined,  whilst  after  this  point  the  oxidation  potential  increases 
until  the  whole  of  the  silver  has  been  converted  into  chloride.  Silver 
and  bromine  give  similar  results,  hence  the  subhaloids,  Ag2Cl  and 
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Ag2Br,  exist,  and  their  formation  marks  a  distinct  phase  in  the 
action  of  the  halogen  on  the  metal.  The  oxidation  potentials  for  the 
conversion  of  the  subchloride  and  subbromide  into  the  ordinary  haloids 
are  1T5  and  T45  respectively.  When  the  latent  image  of  a  silver 
bromide  plate  is  treated  with  a  solution  of  potassium  chromate  con¬ 
taining  hydrogen  bromide  sufficient  to  give  an  oxidation  potential  of 
IT,  the  latent  image  is  not  attacked,  but  it  is  completely  destroyed 
by  a  solution  of  oxidation  potential  T2.  The  oxidation  potential 
of  the  compound  formed  by  the  action  of  light  must  therefore  be  about 
IT 5,  or  identical  with  that  of  silver  subbromide.  Similar  results 
were  obtained  in  the  case  of  silver  chloride  plates,  hence,  at  least  in 
the  absence  of  gelatin,  the  latent  image  consists  of  subhaloids.  When 
silver  is  placed  on  a  dry  plate  without  pressure,  Eder’s  test  fails,  and 
no  image  is  formed  on  development,  but  if  silver  powder,  quartz,  and 
silver  sub  bromide  are  rubbed  into  a  silver  bromide  gelatin  plate,  the 
plate,  when  developed,  shows  no  change  below  the  quartz,  but  is 
black  below  the  silver,  and  is  found  to  be  still  more  strongly  affected 
under  the  bromide.  E.  W.  W. 

Electric  Charge  of  the  Deviable  Rays  of  Radium.  By  P. 
Curie  and  Sklodowska  Curie  ( Compt .  rend.,  1900,  130,  647 — 650). 
— Those  rays  emitted  by  radium  which  are  deviated  by  a  magnetic 
field  are  charged  with  negative  electricity,  but  to  a  less  degree  than 
cathode  rays.  Hence  it  may  be  concluded  that  the  radiation  of 
radium  is  due  to  the  emission  of  particles  of  electrified  matter.  Rontgen 
rays  are  extremely  feebly,  if  at  all,  charged.  N.  L. 

[Validity  of  Maxwell’s  Equations.]  By  P.  S.  Wedell- 
Wedellsborg  ( Zeit .  physikal .  Chern .,  1899,  29,  494)  and  Anton 
Scheye  {ibid.,  1900,  32,  145 — 149). — A  continuation  of  the  contro¬ 
versy  regarding  the  validity  of  Maxwell’s  equations  (see  Abstr.,  1898, 
ii,  61,  419.)  L.  M.  J. 

Inversion  of  Hepta-  and  Hexa- hydrates  of  Zinc  Sulphate  in 
the  Clark  Cell.  By  H.  T.  Barnes  (J.  Physical  Ghem.,  1900,  4, 
1 — 20). — The  paper  contains  a  more  detailed  account  of  the  experi¬ 
ments  made  by  the  author  in  conjunction  with  Callendar  on  the 
change  of  E.M.F.  of  the  Clark  cell  at  a  temperature  about  39°.  The 
E.M.F.  of  the  cell  was  determined  at  various  temperatures  above  30° 
by  comparison  with  another  maintained  at  15°;  the  experimental 
details  are  explained,  and  curves  and  tables  are  given  showing  the 
difference  between  the  E.M.F.  found  and  that  calculated  from  the 
temperature  coefficient  between  15°  and  30°.  It  is  seen  that,  with 
ascending  temperatures,  the  change  took  place  at  about  42°,  and  with 
descending  temperatures  at  about  30°,  the  curves  for  the  two  branches 
cutting  a  little  below  39°.  The  variations  of  E.M.F.  with  temperature 
between  0°  and  30°  in  millivolts  are  given  by  the  expression  Et  —  El5  = 
—  1  *200  {t  —  15)  —  0*0062  {t  -  15)2,  and  expressions  for  the  two  branches 
above  30°  are  given,  the  actual  transition  point  being  at  38*78°.  The 
inversion  point,  as  determined  by  solubility  experiments,  is  39*95°, 
but  in  the  Clark  cell  this  temperature  must  necessarily  be  lowered  by 
the  presence  of  the  mercurous  sulphate.  The  author  also  considers 
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that  secondary  change,  due  to  decomposition  of  mercurous  sulphate, 
takes  place  above  35°,  as  by  maintaining  a  cell  at  46°  a  further 
change  in  the  E.M.F.  was  found  to  occur  (Abstr.,  1898,  ii,  276). 

L.  M.  J. 

Potential  of  the  Iodine  Electrode.  By  Friedrich  W.  Kuster 
and  F.  Crotogino  (Zeit.  anorg.  Chem.,  1900,  23,  87 — 88). — The  poten- 
tial  differences  between  a  platinum  electrode  and  various  solutions  of 
potassium  iodide  saturated  with  iodine  have  been  determined.  Solu¬ 
tions  have  also  been  used  containing  different  quantities  of  iodine  in 
a  1  /8th  normal  solution  of  potassium  iodide.  The  results  are  analogous 
to  those  obtained  with  metal  electrodes.  J.  C.  P. 

Potential  of  Silver  in  Solutions  of  its  Mixed  Halogen  Salts. 
By  Friedrich  W.  KOster  and  A.  Thiel  (Zeit.  anorg .  Chem.,  1900,  23, 
25 — 27). — A  preliminary  note  of  work  arising  out  of  a  previous  re¬ 
search  (Abstr.,  1899,  ii,  205).  The  potential  between  a  silver  electrode 
and  a  normal  mixed  solution  of  potassium  chloride  and  bromide,  the 
latter  being  in  equilibrium  with  a  mixed  precipitate  of  silver  chloride 
and  bromide,  changes  gradually  from  —  0’51  volt  when  there  is  no 
silver  bromide  in  the  precipitate  and  no  potassium  bromide  in  the 
solution,  to  —  0  36  volt  when  there  is  no  silver  chloride  in  the 
precipitate  and  no  potassium  chloride  in  the  solution.  J.  C.  P. 

Three  Additions  to  the  Kohlrausch-Ostwald  Conductivity- 
Method.  By  J.  Livingston  B.  Morgan  (J.  Amer .  Chem.  Soc .,  1900, 
22,  1 — 5,  26 — 28). — Owing  to  magnetisation  of  the  spring  of  the 
contact  breaker,  the  interruptor  deteriorates,  and  the  clear  note  of 
the  telephone  is  lost.  The  author  describes  a  form  of  contact  breaker 
in  which  this  is  avoided,  the  wire  conveying  the  current  being  attracted 
by  an  electro-magnet  excited  by  a  separate  strong  current,  this  attrac¬ 
tion  of  the  wire  causing  the  interruption  of  the  current.  Besistances 
equal  to  4,  9,  or  19  times  that  of  the  metre  bridge  are  so  arranged 
that  no  readings  may  be  necessary  near  the  end  of  the  bridge ;  and  a 
double  contact  key  is  described,  by  which  two  points,  about  a  centimetre 
apart,  are  readily  obtained,  for  which  the  sound  intensity  is  equal,  the 
mid-point  giving  the  zero.  L.  M.  J. 

Influence  of  Temperature  on  the  Electrical  Conductivity  of 
Dilute  Amalgams,  and  the  Solubility  of  Metals  in  Mercury. 
By  Absalon  Larsen  (Ann.  Fhys .,  1900,  [iv],  1,  123 — 131). — The 
relative  conductivity  Lt  of  liquid  amalgams  of  lead,  zinc,  cadmium, 
tin,  and  bismuth,  that  is,  the  conductivity  compared  with  that  of 
mercury  at  the  same  temperature,  increases  proportionally  with  the 
temperature,  the  absolute  increase  depending  on  the  concentration  of 
the  particular  amalgam;  if  Lt—  1+3$,  then  St  =  S20[l  +  a(t  -  20)],  the 
coefficient  a  varying  from  0*0004  for  cadmium  and  zinc  amalgams  to 
0*002  for  bismuth  amalgams.  It  appears  that  in  dilute  liquid  amal¬ 
gams  the  dissolved  metal  is  dissociated,  and  that  the  degree  of  dis¬ 
sociation  increases  both  with  falling  concentration  and  with  rising 
temperature. 

The  curve  connecting  relative  conductivity  and  concentration  of  the 
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amalgam  shows  a  break  where  the  limit  of  solubility  is  reached.  The 
relative  conductivity,  and  therefore  the  concentration,  of  amalgams 
saturated  at  various  temperatures  increases  nearly  proportionally  with 
the  temperature.  J.  C.  P. 

Stannic  Chloride  in  Aqueous  Solution.  By  Wl.  von  Kowalew- 
bky  (Zeit.  anorg.  Chem .,  1900,  23,  1 — 24). — The  hydrolysis  of  stannic 
chloride  solutions,  according  to  the  equation  SnCl4  4-  4H20  =  Sn(OH)4  + 
4HC1,  has  been  traced  by  determinations  of  their  conductivity,  which 
increases  as  time  goes  on.  A  point  of  equilibrium  is  ultimately  reached 
before  hydrolysis  is  complete,  and  the  effect  of  a  rise  of  temperature 
on  the  equilibrium  is  to  diminish  the  extent  of  hydrolysis  :  the  equi¬ 
librium  in  question  can  further  be  reached  from  both  sides.  Excess 

of  Cl-ions  hinders  the  hydrolysis,  and  the  conductivity  of  a  mixed  solu¬ 
tion  of  stannic  chloride  and  hydrochloric  acid  may  be  less  than  that  of 
the  hydrochloric  acid  solution  alone,  owing,  doubtless,  to  the  formation 
of  a  complex  salt.  Investigation  of  the  freezing  points  of  the  solutions, 
and  their  influence  on  the  hydrolysis  of  methyl  acetate,  leads  to  the 
conclusion  that  the  non-electrolytes  present  interfere  considerably  with 
the  dissociation  of  the  hydrochloric  acid.  The  author  has  been  unable 
to  determine  definitely  the  concentrations  of  the  various  molecules 
present  in  solution  at  the  point  of  equilibrium. 

When  a  solution  of  stannic  chloride  is  added  to  a  saturated  solution 
of  sodium  chloride,  and  the  mixed  solution  is  diluted  with  water,  the 
specific  conductivity  is  found  to  increase  to  a  certain  point  with  the 
dilution.  J.  C.  P. 

Electrochemical  Properties  of  Silver  Fluoride  and  of 
Fluorine.  By  Richard  Abegg  and  Cl.  Immerwahr  {Zeit,  physikcil. 
Chem 1900,  32,  142 — 144). — The  conductivity  of  solutions  of  silver 
fluoride  at  dilutions  of  from  about  A/1  to  A/200  was  determined,  and 
from  the  values  the  dissociation  was  calculated ;  at  the  higher  con¬ 
centrations,  this  is  approximately  equal  to  that  of  silver  nitrate.  In 
the  more  dilute  solutions,  high  values  for  the  conductivity  indicate 
partial  hydrolysis  of  the  salt.  The  decomposition  tension  of  fluorine 
exceeds  that  of  chlorine  by  about  0*45  volt,  and  it  is  noticeable  that 
an  approximately  equal  difference  separates  the  other  halogens.  An 
increase  of  solubility  of  silver  oxide  is  occasioned  by  addition  of  silver 
fluoride,  this  being  probably  due  to  the  formation  of  complex  ions. 

L.  M.  J. 

Electrochemical  Equivalent  of  Copper  and  Silver.  By 
Theodore  W.  Bichards,  Edward  Collins,  and  George  W.  Heimrod 
(Zeit,  physikal.  Chem.,  1900,  32,  321 — 347). — An  examination  of  the 
irregularities  of  the  copper  voltameter  leads  in  general  to  results 
agreeing  with  those  of  Eoerster  and  Seidel  (compare  Abstr.,  1897, 
ii,  241 ;  1898,  ii,  10).  Copper  plates  become  lighter  in  acidified  copper 
sulphate  solutions,  owing  to  the  solution  of  the  copper  and  the 
simultaneous  formation  of  cuprous  sulphate :  this  action  increases  as 
the  temperature  rises.  Copper  plates  in  neutral  copper  sulphate 
solutions  become  heavier  by  the  deposition  of  cuprous  oxide,  formed 
by  the  hydrolysis  of  cuprous  sulphate.  With  regard  to  the  copper 
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voltameter,  the  authors  point  out  that  (1)  the  solution  must  be  as  cold 
as  possible;  (2)  the  solution  must  be  acid  to  prevent  hydrolysis; 
(3)  the  solution  must  be  as  dilute  as  possible,  whilst  the  liberation  of 
hydrogen  is  avoided  ;  (4)  air  must  be  carefully  excluded.  Foerster  and 
Seidel’s  plan  of  saturating  the  solution  from  the  beginning  with 
cuprous  ions  is  criticised  as  giving  too  heavy  a  deposit  of  copper :  this 
view  is  borne  out  by  experiment.  Comparison  of  the  copper  deficit  in 
the  copper  voltameter  with  the  current  density  at  the  cathode  shows  : 
(1)  that  a  high  current  density  gives  far  too  low  a  deposit  of  copper, 
owing  doubtless  to  the  separation  of  hydrogen;  (2)  that  the  loss  of 
copper  due  to  solution  in  the  copper  sulphate  is  approximately  pro¬ 
portional  to  the  extent  of  the  electrode  surface.  By  taking  then  the 
actual  weight  of  copper  deposited  in  any  given  case,  and  extrapolating 
to  the  electrode  surface  zero,  a  value  is  obtained  which  will  cor¬ 
respond  closely  with  the  amount  of  electricity  that  has  passed  through 
the  cell.  A  series  of  experiments,  treated  in  this  way  and  based  on 
a  comparison  of  the  copper  voltameter  with  the  ordinary  silver  volta¬ 
meter,  gave  the  mean  value  63*563  for  the  atomic  weight  of  copper, 
distinctly  less  than  the  value  63*604,  obtained  by  purely  chemical 
methods. 

As  regards  the  silver  voltameter,  it  appears  from  the  work  of 
numerous  observers  that  some  substance,  connected  with  or  proceeding 
from,  the  anode,  causes  too  large  a  deposit  of  silver  at  the  cathode. 
Experiment  having  shown  that  the  cathode  deposit  was  not  con¬ 
taminated  by  mother  liquor,  the  authors  adopted  the  device  of  in¬ 
serting  a  porous  cell  between  the  anode  and  the  cathode.  This 
arrangement  of  the  silver  voltameter  gives,  under  similar  conditions, 
a  smaller  deposit  of  silver  than  any  other  of  the  forms  used.  The 
quantity  of  silver  deposit  is  less  affected  by  change  of  temperature  in 
this  porous  cell  form  of  the  voltameter  than  in  Lord  Rayleigh’s  form, 
and  the  authors  consider  their  results  the  more  correct.  When  the 
necessary  correction  is  made  on  the  ordinary  silver  voltameter,  the 
atomic  weight  of  copper,  deduced  from  the  experiments  described 
above,  now  lies  between  63*598  and  63*615.  The  electrochemical 
equivalent  of  silver  is  corrected  to  0*0011172  gram  per  amp.  sec.,  and 
that  of  copper  to  0*0003292  gram  per  amp.  sec.  J.  C.  P. 

Electrochemical  Equivalent  of  Carbon.  By  H.  C.  Pease  (/. 
Physical  Chem .,  1900,  38 — 40). — The  electrochemical  equivalent  of 
carbon  was  found  by  determining  the  loss  of  weight  of  a  carbon  anode 
in  fused  caustic  potash,  iron  being  used  for  the  cathode.  The  results 
obtained  were  3*15,  3*66,  3*40,  3*23  and  3*14,  which,  when  a  slight 
loss  due  to  disintegration  is  allowed  for,  indicated  the  electrochemical 
equivalent  of  3  (Abstr.,  1893,  ii,  14).  L.  M.  J. 

The  Electrical  Reduction  of  Non-electrolytes.  By  Fritz 
Haber  (Zeit.  physikal.  Chem.,  1900, 32,  193 — 270). — For  the  electrolytic 
reduction  of  nitrobenzene  in  alkaline  solution,  the  equation  is  deduced  : 
€  =  O*O4361og.(//{7jy02)  ~  const.,  where  c  is  the  fall  of  potential  at 
the  cathode,  I  the  current  strength,  and  Cno2  the  concentration  of  the 
nitrobenzene  in  the  cathode  solution.  This  equation,  which  holds  for 
ordinary  temperatures,  is  based  on  Nernst’s  formula  for  the  fall  of 
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potential  at  an  electrode,  on  the  law  of  mass  action,  and  on  the  coneep 
tion  of  the  cathode  as  a  solid  solution  of  the  reducing  agent.  In  three 
series  of  experiments,  where  the  fall  of  potential,  the  concentration  of 
the  nitrobenzene,  and  the  current  strength  respectively  were  kept 
constant,  the  equation  just  given  was  found  to  agree  with  the 
results  of  observation.  A  plain  platinum  cathode  was  used  in 
almost  all  cases.  The  equation  e  =  0,04361og.(10/(7^io2)  ~  const.,  re¬ 
presents  the  results  satisfactorily  both  with  a  platinised  platinum 
cathode  in  alkaline  solution  and  with  a  plain  platinum  cathode  in 
acid  solution.  J.  C.  P. 

Recent  Researches  on  Magnetic  Susceptibility.  By  Joh. 
Konigsberger  ( Ann .  Phys.,  1900,  [iv],  1,  175 — 177). — A  criticism  of 
some  of  Meyer’s  results  and  conclusions  (this  vol.,  ii,  7).  The  author 
holds  that  compounds  of  two  diamagnetic  elements  may  be  paramagnetic. 
In  the  case  of  certain  compounds  for  which  Meyer  observed  no 
influence  of  the  field  strength,  such  an  influence  has  been  detected. 

J.  C.  P. 

Thermochemical  Law  of  Maximum  Work.  By  Albert 
Reychler  ( Chem .  Centr .,  1900,  i,  162;  from  Rev .  Univ.  Bruxelles , 
1899,  5,  5 — 16). — The  author  shows  that,  under  certain  conditions, 
Berthelot’s  law  of  maximum  work  can  be  looked  on  as  a  consequence 
of  the  fundamental  laws  of  thermodynamics.  .Superheated  systems 
are  those  which  are  in  equilibrium  at  a  lower  temperature,  supercooled 
those  which  were  in  equilibrium  at  a  higher  temperature ;  the  former 
are  endothermic,  the  latter  exothermic.  Non-reversible  reactions  take 
place  in  supercooled  systems,  and  are  always  exothermic ;  reversible 
reactions  are  only  exothermic  when  the  temperature  is  below  that  of 
equilibrium.  Berthelot’s  law  should  be  interpreted  as  meaning  that 
heat  is  developed  by  all  spontaneous  changes  in  systems  which  are 
below  their  temperature  of  equilibrium.  Supercooled  systems  may 
be  due  to  the  fact  that  during  the  process  of  cooling,  external  causes 
prevented  equilibrium  being  established  at  each  temperature ;  thus 
sulphur  and  free  oxygen  exist  together  on  the  earth.  Exothermic, 
and  therefore  supercooled,  systems  may  also  arise  through  access  of 
energy  by  radiation,  although  the  temperature  of  equilibrium  did  not 
prevail  at  the  point  of  formation.  J.  C.  P. 

Tubular  Furnace  giving  Fixed  Temperatures,  adjustable  at 
Will.  By  Armand  Gautier  ( Compt .  rend .,  1900,  130,  628 — 633). — 
A  detailed  description  of  a  form  of  gas  furnace  by  means  of  which 
any  desired  temperature  between  150°  and  1300°  may  be  maintained 
constant  within  a  few  degrees  for  several  hours.  The  apparatus 
consists  essentially  of  an  iron  tube  containing  the  glass  or  porcelain 
tube  to  be  heated  and  enclosed  in  a  fire-clay  casing,  between  which 
and  the  iron  tube  pass  the  flames  of  two  rows  of  Bunsen  burners 
supplied  with  gas  at  a  carefully  regulated  pressure.  N.  L. 

Measurement  of  Low  Temperatures.  II.  By  Albert  Laden- 
burg  and  0.  Krugel  (Ber.,  1900,  33,  637—638.  Compare  Abstr., 
1899,  ii,  545). — More  careful  measurements  than  those  already  carried 
out  ( loc .  cit.)  lead  to  the  following  revised  data.  Boiling  points  : 
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Oxygen,  -182'2°  (745*0  mm.);  nitric  oxide,  -142  8°  (757*2  mm.); 
hydrogen  chloride,  —83*1°  (755*4  mm.);  hydrogen  bromide,  -68*1° 
(755*4  mm.) ;  hydrogen  iodide,  -  36*7°  (751*7  mm.)  ;  hydrogen  sulphide, 

—  60*4°  (755*2  mm.) ;  methane,  — 162°  (751'0  mm.);  ethane,  —84*1° 
(749*0  mm.);  propylene,  —48*2°  (749*0  mm.);  trimetbylene,  about 

—  34°  (749*0  mm.)  ;  acetylene,  —82*4°. 

Melting  points  :  Nitric  oxide,  — 150*5°  ;  ammonia,  —  75*5° ;  hydrogen 
chloride,  —111*3°;  hydrogen  bromide,  —86*13°;  hydrogen  iodide, 

—  51*3°;  hydrogen  sulphide,  -  82*9°  ;  ethane,  —172*1°;  trimethylene, 
— 126*6° ;  toluene,  —93*2°;  ethylbenzene,  —93*2°;  mesitylene  about 

—  57*5°;  cymene,  —73*5°;  methyl  chloride,  —102*9°;  ethyl  bromide, 

-115*8°;  ethyl  iodide,  —  110*6°  to  —  1 13*1° ;  methyl  alcohol,  -93*9°; 
ethyl  alcohol,  -  111*8°  ;  ethyl  ether,  —  113*1°  ;  acetaldehyde,  —  120*6°  ; 
acetone,  -  93*9°  ;  ethylene  glycol,  —  15*6°  ;  methyl  formate,  -  100*4°  ; 
ethyl  acetate,  —  82*4°  ;  ethylamine,  -  83*8°.  T.  H.  P. 

Specific  Heat  of  Metals  at  Low  Temperatures.  By  U.  Behn 
(Ann.  Phys.  Chem .,  1898,  [ii],  66,  237 — 244). — Small  cylinders  of 
aluminium,  iron,  nickel,  copper,  lead,  palladium,  iridium,  and  platinum, 
contained  in  test-tubes,  were  cooled  in  a  bath  of  liquid  air  or  a 
mixture  of  solid  carbon  dioxide  and  alcohol ;  they  were  then  in¬ 
troduced  into  a  quantity  of  water  in  a  calorimeter,  and  the  specific 
heat  calculated  in  the  usual  way.  In  all  cases  examined,  the  specific 
heat  diminishes  as  the  temperature  falls,  the  decrease  being  greatest 
for  the  metals  with  large  specific  heat.  The  mean  atomic  heats  of 
copper,  nickel,  iron,  and  aluminium,  in  the  interval  —  79°  to  —  186°, 
lie  between  the  values  4*0  and  4*5.  J.  C.  P. 

Specific  Heat  of  Metals,  Graphite,  and  a  few  Alloys  at  Low 
Temperatures.  By  U.  Behn  (Ann.  Phys.,  1900,  [iv],  1,  257 — 269). 
— The  specific  heats  of  antimony,  tin,  cadmium,  silver,  zinc,  mag¬ 
nesium,  and  graphite  have  been  determined  by  the  method  and  at 
the  temperatures  formerly  employed  (see  preceding  abstract).  In 
these,  as  in  the  earlier  cases,  the  specific  heat  diminishes  with  falling 
temperature ;  the  smaller  the  atomic  weight  of  the  metal,  and  the 
lower  the  temperature  reached,  the  greater  is  the  decrease  of  the 
specific  heat.  The  mean  atomic  heat  of  graphite  for  the  interval  -  79° 
to  —  186°  is  only  0*9. 

From  the  mean  specific  heats  obtained  by  experiment,  the  true 
specific  heat  c  at  any  particular  temperature  t  may  be  calculated,  with 
the  help  of  the  relation  c  =  A  +  Bt  +  Ct2,  where  A ,  B ,  and  C  are  con¬ 
stants.  The  atomic  heat  of  graphite  at  —186°  is  thus  calculated  to 
be  0*486.  Of  the  curves  showing  the  relation  between  true  specific 
heat  and  temperature,  those  for  lead,  antimony,  tin,  and  graphite  are 
nearly  straight  lines.  The  variation  of  specific  heat  with  temperature 
is  seen  from  these  curves  to  be  greatest  in  the  case  of  elements  with  a 
small  atomic  weight  and  a  small  atomic  volume. 

For  brass  and  a  few  alloys  of  lead  and  tin,  the  specific  heat  has 
approximately  the  same  value  as  that  calculated  from  the  specific 
heats  of  the  component  metals.  J.  C.  P. 
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Method  for  the  Determination  of  the  Melting  Point.  By 

Mitsuru  Kuhara  and  Masumi  Chikashige:  ( Ghem .  News ,  1899,  80, 
270 — 271). — Instead  of  being  placed  in  a  capillary  tube,  a  thin  layer 
of  the  substance  is  held  between  two  pieces  of  thin  glass  (microscope 
cover  glasses)  and  suspended  by  a  platinum  foil  support  in  a  test-tube, 
which  is  placed  in  the  sulphuric  acid  bath.  D.  A.  L. 

Regularities  in  Melting  Points.  By  Theobor  Salzer  (J.  pr. 
Chem 1900,  [ii],  61,  165 — 168). — The  regular  fall  of  melting  point 
in  the  series  of  alkylsuccinic  acids  has  been  confirmed  by  Bone  and 
Sprankling’s  determination  of  the  melting  point  of  methylsuccinic 
acid  (Trans.,  1899,  75,  839). 

In  the  malonic  acid  series,  a  similar  regularity  cannot  be  observed, 
since  the  decomposition  points  are  very  low.  Thus  malonic  acid  and 
methylethylmalonic  acid  were  found  to  decompose  at  the  melting 
point,  and  isopropylmalonic  acid  at  120°,  but  dimethylmalonie  acid  is 
stable  at  the  melting  point. 

Further  regularities  occur  in  the  melting  points  of  the  following 
series  :  (1)  Acetanilide  (112°),  propionylanilide  (105°),  butyrylanilide 
(90°);  (2)  methyl,  ethyl,  and  propyl  ^-hydroxybenzoates  (131°,  112'5° 
or  116°,  and  96°);  (3)  the  aurichlorides  of  morpholine,  methylmor- 
pholine,  and  ethylmorpholine  (240°,  183°,  and  125°);  (4)  a-methyl- 
piperidine,  a-ethylpiperidine,  and  a-propylpiperidine  (167°,  121°,  and 
85°) ;  (5)  jS-methylpiperidine,  /?-ethylpiperidine,  and  /3-propylpiperidine 
(139°,  112°  or  108°,  and  98°  or  93°).  T.  M.  L. 

Heat  of  Sublimation  of  Carbon  Dioxide,  and  Heat  of 
Vaporisation  of  Air.  By  U.  Behn  (Ann.  Phys .,  1900,  [iv],  1, 
270 — 274). — The  mean  specific  heat  of  a  metal  being  known  for  the 
interval  18°  to  -  183°  (see  preceding  page),  it  is  possible,  by  drop¬ 
ping  a  cylinder  of  the  metal  into  liquid  air  and  measuring  the  quantity 
of  vapour  formed,  to  calculate  the  heat  of  vaporisation  of  air ;  the 
value  actually  found  as  a  mean  of  two  experiments  was  50*8  Cal.  An 
analogous  process  for  solid  carbon  dioxide  in  absolute  alcohol  gave 
for  the  heat  of  sublimation  of  carbon  dioxide  the  value  142*4  Cal.,  the 
two  separate  experimental  results  being  142’0  and  142*8  Cal. 

When  these  values  for  r,  the  heat  of  sublimation  or  vaporisation, 
are  introduced  in  the  equation  Jr  =  T.s.dPjdT ,  where  t7"is  the  mechani¬ 
cal  equivalent  of  heat,  T  the  absolute  temperature,  s  the  specific 
volume  of  the  vapour,  and  dPjdT  the  temperature  coefficient  of  the 
vapour  pressure,  the  specific  volume  of  gaseous  air  at  —  183°  is  calcu¬ 
lated  to  be  358,  and  that  of  gaseous  carbon  dioxide  at  —  79°  to  be  423. 

J.  C.  P. 

Heat  of  Neutralisation  and  Electrolytic  Dissociation.  By 
A.  Thiel  (J.  pr.  Chem.,  1900,  [ii],  61,  141 — 150). — A  criticism  of 
Vaubel’s  conclusions  as  to  the  significance  of  the  thermochemical  data 
for  the  heat  of  neutralisation  of  acids  and  bases  (Abstr.,  1899,  ii,  727). 

T.  m.  l. 

Thermochemistry  of  Normal  Adipic  Acid.  By  Gustave 
Massol  (Bull.  Soc.  Chim 1900,  [iii],  23,  100 — 101). — Anhydrous 
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normal  adipic  acid  melts  at  146*5°  (Arppe  gives  148°,  and  Bromeis 
145°) ;  its  solubility  in  water  (1  per  cent,  at  15°)  is  too  small  to  allow 
its  heat  of  dissolution  to  be  determined.  Normal  potassium  adipate 
becomes  anhydrous  at  100°,  and  dissolves  in  water  with  the  develop¬ 
ment  of  2*67  Cal.  From  the  heats  of  neutralisation, 

C6H10O4  (solid)  +  KOH  (diss.)  =  C6H904K  (diss.)  -f-  6 '93  Cal. 

C6H0O4K  (diss.)  +  KOH  (diss.)  =  C6H804K2  (diss.)  +  13  41  Cal. 
it  is  calculated  that  the  heat  of  formation  of  normal  potassium  adipate 
is  45 '45  Cal.,  all  the  substances  concerned  being  in  the  solid  state. 
Adipic  acid  is  therefore  perfectly  comparable  with  its  homologues, 
succinic,  glutaric,  and  suberic  acids,  for  which  the  corresponding 
figures  are  46*50  Cal.,  44*23  Cal.,  and  44*76  Cal.  respectively  (Abstr., 
1899,  ii,  80).  N.  L. 

Isomerism  of  Thiocyanic  Derivatives.  By  Marcellin  P.  E. 
Berthelot  ( Compt .  rend.,  1900,  130,  441—447). — A  thermochemical 
study  of  the  isomeric  thiocyanates  and  thiocarbimides.  The  following 


constants  are  recorded  : 

Heats  of  combustion. 

A 

Heat  of 

Heat  of 
transforma¬ 
tion  of 

Constant 

Constant 

forma- 

normal- 

volume. 

pressure. 

tion. 

into  iso-salt. 

Methyl  thiocyanate . 

452*1  Cal. 

453*1  Cal. 

-19*9  Cal. 

8  to  9  Cal. 

Methylthiocarbimide  (solid) 
Ethyl  thiocyanate . 

441*6  „ 

442*6  „ 

-9*4  „ 

— 

612*5  „ 

613*8  ,, 

-17-25  ,, 

9*6  „ 

Ethylthiocarbimide  . 

602*8  „ 

604*1  „ 

-7-6  „ 

— 

Phenylthiocarbimidc . 

1019*0  „ 

1020-3  ,, 

-46-5  „ 

— 

Ally  lthiocarbimide . 

731*2  „ 

732-6  „ 

-41*8  „ 

— 

Thiosinamine . 

790-4  ,, 

781-8  „ 

-6  48  „ 

G.  T.  M. 

Meconin,  Opianic  and  Hemipinic  Acids.  By  Emile  Leroy 
(Compt.  rend.,  1900,  130,  508 — 510). — The  heat  of  combustion  of 
meconin  at  constant  volume  is  1136*2  Cal.,  and,  at  constant  pressure, 
1136*5  Cal.,  its  heat  of  formation  being  151*6  Cal.;  this  substance, 
considered  as  a  dimethoxyphthalide,  is  comparable  with  phthalide ; 
their  heats  of  combustion  differ  by  251*1  Cal.,  and  a  similar  difference 
exists  between  those  of  benzene  and  its  methoxy-derivatives.  When 
meconin  is  oxidised  to  opianic  acid,  the  heat  developed  is  46*1  Cal., 
the  mean  value  for  the  heat  of  oxidation  of  an  alcohol  to  an  aldehyde 
is  greater  than  50  Cal. ;  the  discrepancy  is  probably  due  to  the  slight 
thermal  change  which  accompanies  the  dehydration  of  the  hydroxy- 
acid,  of  which  meconin  is  the  inner  anhydride.  The  heats  of  com¬ 
bustion,  formation,  and  dissolution  of  opianic  acid  are  1090*4,  197*7, 
and  —  6*8  Cal.  respectively  ;  the  heat  of  neutralisation  of  the  dissolved 
acid  by  a  solution  of  potassium  hydroxide  is  15*53  Cal.  Opianic  acid 
almost  completely  displaces  acetic  acid,  the  heat  developed  being 
2*0  Cal.,  the  value  calculated  for  complete  displacement  being 
2*2  Cal.  The  heat  of  dissolution  of  crystallised  potassium  opianate, 
C10H9KO5,2£H2O,  is  -  4*88  Cal.,  whilst  that  of  the  salt  dehydrated 
at  low  temperatures  is  4*30  Cal. ;  when  dried  at  higher  temperatures, 
the  heat  developed  is  only  1*20  Cal.;  the  heat  of  formation  of  the 
solid  salt  is  18*44  Cal.  The  two  isomeric  methyl  opianates  have 
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practically  the  same  heats  of  combustion  and  formation,  the  mean 
values  of  these  constants  being  1262  Cal.  and  189*7  Cal.  respectively. 
The  heat  of  combustion  of  hemipinic  acid  is  1024*7  Cal.,  and  its  heat 
of  formation  263*5  Cal. 

The  difference  between  the  heats  of  combustion  of  hemipinic  and 
phthalic  acids  is  253  Cal.,  and  corresponds  with  the  thermal  change 
produced  by  the  introduction  of  two  methoxyl  groups  into  the  molecule 
of  the  latter  compound ;  this  supports  the  view  that  the  former  acid 
is  a  dimethoxyphthalic  acid. 

The  heat  of  oxidation  of  opianic  acid  to  hemipinic  acid  agrees 
closely  with  the  normal  value  of  the  thermal  change  produced  by  the 
oxidation  of  an  aldehyde  to  an  acid.  The  heat  of  oxidation  of  meconin 
to  hemipinic  acid  is  111*0  Cal.,  whilst  that  of  pht halide  to  phthalic 
acid  is  113*8  Cal.  G.  T.  M. 

Freezing  Point  Method  in  Dilute  Solutions,  and  the  Theory 
of  Solutions.  By  Meyer  Wildermann  {Zeit.  physikal.  Chem .,  1900, 
32,  288 — 302). — A  review  of  recent  work  on  this  subject,  and  a 
criticism  in  particular  of  Dieterici’s  views  and  results  (Abstr.,  1898, 
ii,  207 ;  1899,  ii,  403).  J.  C.  P. 

Abnormal  Depressions  of  the  Freezing  Point  produced  by 
Chlorides  and  Bromides  of  the  Alkaline  Barths.  By  Harry  C. 
Jones  and  Victor  J.  Chambers  ( Amer .  Chem.  J.,  1900,  23,  89 — 105). 

- — The  depression  of  the  freezing  point  produced  by  the  chlorides  and 
bromides  of  calcium,  strontium,  barium,  and  magnesium  in  aqueous 
solutions  of  various  concentrations  has  been  measured ;  unlike  the 
alkali  halogen  salts,  which  produce  a  continually  increasing  mole¬ 
cular  depression  with  increase  of  dilution,  the  salts  of  the  alkaline 
earths  give  rise  initially  to  a  decrease  of  the  depression,  which  falls  to 
a  minimum  at  a  concentration  between  Nj  10  and  iV/5,  but  sub¬ 
sequently  increases  in  the  ordinary  manner  with  increasing  dilution. 
With  cadmium  chloride  or  bromide,  however,  normal  results  are  ob¬ 
tained,  the  molecular  depression  increasing  regularly  with  increase  of 
dilution.  A  comparison  of  the  electrical  conductivities  of  the  salts 
named,  in  solutions  of  varying  concentration,  shows  no  irregularity 
in  the  region  where  the  molecular  depression  is  a  minimum.  Since 
the  halogen  salts  of  the  alkaline  earths  are  very  hygroscopic,  it  is 
suggested  tentatively,  as  a  possible  explanation  of  their  abnormal 
behaviour,  that  in  concentrated  solutions  they  combine  with  a  portion 
of  the  water  used  as  solvent,  forming  complex  hydrates,  which 
undergo  dissociation  on  increasing  the  dilution.  The  conductivity 
results,  which  show  that  marked  dissociation  occurs  in  the  concentrated 
solutions,  cannot,  however,  be  readily  reconciled  with  this  view  unless 
it  is  assumed  that  a  certain  number  of  the  molecules  are  ionised  by 
the  water  in  combination  with  them  just  as  salts  are  probably  dis¬ 
sociated  by  their  water  of  crystallisation.  W.  A.  D. 

Cryoscopic  Observations.  By  Karl  Auwers  [and,  in  part, 
W.  Bartsch,  F.  H.  Betteridge,  Max  Dohrn,  and  H.  M.  Smith]. 
(Zeit.  physikal.  Chem.,  1900,  32,  39 — 62). — Various  derivatives  of 
£>-cresol  which  are  o-hydroxy-ketones  were  found  to  be  cryoseopieally 
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normal  in  naphthalene  solution ;  p-nitrobenzoyl-£>-cresol,  however, 
yields  a  curve  which  falls  with  increasing  concentration,  no  explana¬ 
tion  of  this  anomaly  being  assigned.  p-Hydroxy-ketones  of  the  type 
of  p-hydroxyacetophenone  were  found  to  yield  abnormal  curves,  the 
abnormality  increasing  with  molecular  weight,  a  result  which  differs 
from  that  usually  obtained  in  such  cases.  Methyl  p-hydroxybenzoate 
is  abnormal,  but  the  halogen  derivatives  (OH  :  Cl  =  1  :  2)  are  all  almost 
normal,  the  halogens  having  approximately  equal  normalising  influence. 
A  number  of  derivatives  of  p-hydroxybenzaldehyde  were  found  to  be 
abnormal,  but  to  a  less  extent  than  the  parent  substance.  Amongst 
the  diphenols  and  their  monomethoxy-derivatives,  resorcinol  was 
found  to  be  abnormal,  guaiacol  normal,  and  the  remainder  slightly 
abnormal.  Dimethyl  oxalate  was  also  employed  as  a  solvent,  and  it  was 
found  that  compounds  cryoscopically  abnormal  in  naphthalene  give 
almost  normal  results,  so  that  the  solvent  is  only  weakly  abnormalising. 
p-Azoxyanisole  was  also  used  as  a  solvent,  all  the  compounds 
investigated  giving  normal  curves  ;  the  cryoscopic  constant  of  this 
solvent  is,  however,  somewhat  uncertain  ;  Schenck  adopted  the  value 
750,  whilst  the  author  obtains  a  mean  value  of  545,  with,  however, 
very  wide  limits,  so  that  before  the  compound  is  useful  cryoscopically, 
this  uncertainty  must  be  removed  (Abstr.,  1899,  ii,  637).  L.  M.  J. 

Corresponding  States.  By  Kirstine  Meyer  nee  Bjerrum  (Zeit. 
physikal.  Chem.f  1900,  32,  1 — 38). — Although  van  der  Waals’s  expres¬ 
sion  can  be  only  regarded  as  an  approximation,  nevertheless  the 
important  law  of  corresponding  states  may  be  valid,  and  the  paper 
contains  an  elaborate  investigation  of  known  data  in  order  to  deter¬ 
mine  whether  this  is  the  case  or  not.  If  a  law  of  corresponding 
states  holds,  then,  assuming  the  critical  states  as  corresponding  for 
any  pair  of  compounds,  at  corresponding  temperatures  T  and  T  the 
expression  log.(7*c  -  T)  -  \og.(T'c  ~  Tf)  is  constant  and  independent  of 
pressure,  whilst  a  similar  expression  log.(Pc  —  P)  —  \og.(P'c  -  P')  is 
independent  of  temperature.  Curves  for  log. (Tc  —  T )  against  log.(Pc  -  P) 
for  the  two  compounds  should  therefore  by  mere  displacement  be 
superposable,  and  this  is  found  to  be  the  case,  whilst,  further,  since 
lo g.(Pc  —  P)  —  \og.(P'c  —  P')  —  lo g.Pc  -  lo g.P'c,  it  follows  that  equal  frac¬ 
tions  of  the  critical  pressure  are  corresponding  pressures.  This, 
however,  does  not  hold  for  temperature,  that  is  corresponding  tem¬ 
peratures,  at  which  the  vapour  pressures  are  equal  fractions  of  the 
critical  pressure,  are  not  always  equal  fractions  of  the  critical  tem¬ 
peratures,  and  for  comparison  temperatures  must  bo  measured  from 
different  zero  values,  usually  a  few  degrees  above  273°.  This  is  also 
the  case  for  volumes,  the  ratio  of  corresponding  volumes  not  being 
that  of  the  critical  volumes,  but  equal  to  a  ratio  qjq\  where  q  is 
usually  slightly  greater  than  the  critical  volume.  The  law  of  corre¬ 
sponding  states  hence  does  actually  obtain,  but  temperatures  and 
volumes  must  be  measured  from  different  null  points.  The  validity 
of  the  deductions  is  also  proved  by  the  comparison  of  the  found  and 
calculated  isothermals  of  isopentane,  hexane,  ether,  and  carbon  di¬ 
oxide.  Water  and  the  alcohols  form  exceptions  to  these  deductions, 
and  this  is  probably  to  be  ascribed  to  molecular  association.  L.  M.  J. 
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Absolute  Molecular  Volumes.  By  Cato  M.  Guldberg  {Zeit. 
physikal.  Chem .,  1900,  32,  116 — 126). — By  extreme  compression  of  a 
liquid,  a  value  may  be  assumed  to  be  finally  reached  which  is  the 
absolute  volume  of  the  molecules,  and  is  independent  of  temperature  ; 
whilst,  similarly,  the  same  value,  independent  of  pressure,  is  reached 
by  cooling  to  the  absolute  zero.  Assuming  the  validity  of  the  ex¬ 
pression  p/BT—l/{v  -  v0)  -  x ,  then  the  value  for  v0/v  maybe  obtained 
by  comparison  of  the  volumes  at  either  two  temperatures  or  two 
pressures.  These,  however,  involve  the  unknown  constant,  x ,  but  by 
neglecting  the  term  in  which  it  occurs,  the  ratios  are  in  one  case  too 
great,  and  in  the  other  too  small,  and  the  values,  which  do  not  greatly 
differ,  are  given  for  a  number  of  different  compounds,  the  compressi¬ 
bility  data  being  obtained  from  Amagat’s  results.  The  author  has 
also  given  an  empirical  expansion  law,  which  may  be  expressed  as 
a  —  ci 0/\/l  —t9  where  t  is  the  ratio  of  the  absolute  temperature  to  a 
certain  temperature  T ,  which  varies  for  different  liquids,  but  is  for 
many  equal  to  the  critical  temperature.  De  Heen  has  also  given 
the  expression  a  —  a0/(l  -  -|a0T),and  from  each  of  these  expressions  vjv 
is  calculable.  From  these,  the  values  vQ  are  derived,  and  it  is  seen 
that  the  numbers  agree  well  with  the  previous  values.  The  absolute 
molecular  volumes  and  densities  are  so  calculated  and  given  for  about 
80  liquids.  The  mean  value  of  the  ratio  of  the  critical  volume  to  the 
absolute  molecular  volume  is  found  to  be  3*75.  This  absolute  mole¬ 
cular  volume  is,  however,  not  the  sum  of  the  atomic  volumes,  being 
dependent  on  structure ;  thus  carbon,  which  has  in  the  diamond  an 
atomic  volume  of  3*4,  has  in  organic  liquids  an  atomic  volume  of  7*2. 
The  molecular  volumes  so  obtained  may  be  approximately  expressed 
by  assuming  C=0=N=1  ;  H  =  ^;Cl  =  P==As=S  =  Si==2,5;Br  =  3; 
1  —  3*75,  the  unit  varying  in  different  classes  of  compound  between  7*1 
and  7*9,  and  being  greatest  for  unsaturated  compounds,  L.  M.  J. 

Development  and  Application  of  a  General  Equation  for 
Free  Energy  and  Physico-chemical  Equilibrium.  By  Gilbert 
Newton  Lewis  ( Zeit .  physikal .  Chem.,  1900,  32,  364 — 400). — A 
theoretical  paper  not  suitable  for  abstraction.  J.  C.  P. 

Chemical  Affinity.  By  Wilhelm  Vaubel  {Chem.  Zeit.,  1900, 
24,  35—36). — The  author  regards  chemical  affinity  as  made  up  of  two 
components — gravito-affinity  and  electro-affinity.  The  part  played  by 
each  of  these  factors  is  illustrated  by  several  numerical  examples, 
based  on  the  author’s  previous  papers  (Abstr.,  1898,  ii,  206  and  503; 
1899,  ii,  727).  J.  C.  P. 

Diazotisation  and  the  Affinity  Constants  of  Nitrous  Acid. 
By  M.  Schumann  {Ber.,  1900,  33,  527 — 533). — The  author  has  studied 
the  velocity  of  the  change  represented  by  the  equation  B*NH3C1  + 
HN02  — >  B’N2C1  +  2H20,  by  observing  the  fall  of  electrical  conduc¬ 
tivity  in  aqueous  solution  due  to  the  transformation  of  the  original  disso¬ 
ciated  acid  system  into  the  neutral,  non  dissociating  diazonium  chloride  ; 
this  method  is  possible,  because  all  diazonium  chlorides  show  practically 
the  same  conductivity  in  solution,  and  is  superior  to  that  employed  by 
Hantzsch  and  SchUmann  (Abstr.,  1899,  ii,  549),  in  that  its  rapidity 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


265 


enables  the  first  phases  of  the  process  to  be  accurately  observed.  The 
conclusion  finally  arrived  at  is  that,  in  presence  of  an  excess  of  acid, 
and  in  absence  of  secondary  decomposition,  “all  aromatic  amines  are 
diazotised  at  approximately  the  same  speed." 

The  experiments  were  carried  out  at  20°,  by  adding  an  A/500  solu¬ 
tion  of  sodium  nitrite  to  an  iY/500  solution  of  the  hydrochloride  of 
the  base  containing  1  mol.  of  hydrochloric  acid.  With  ^-anisidine 
and  /3-toluidine,  the  conductivity  falls  regularly,  until  a  constant  final 
value  is  reached  after  2  hours;  with  aniline,  o-toluidine,  and  i^-cumidine, 
however,  the  minimum  value,  which  is  reached  after  about  2  hours,  does 
not  remain  constant,  but  subsequently  increases,  owing  to  the  secondary 
change,  R.‘N2C1  +  H20  —  It* OH  +  HC1  -f  N2,  occurring.  In  some  cases, 
the  formation  of  a  diazoamino-compound  introduces  a  similar  disturb¬ 
ing  influence  ;  with  ^-bromoaniline,  this  factor  produces  little  effect 
(compare  Hantzschand  Schumann,  loc .  cit.),  but  with  a-  and  /3-naphthyl- 
amine,  considerable  quantities  of  diazoamino-compounds  are  formed  in 
the  first  few  minutes. 

The  author  has  also  determined  the  affinity-constant  of  nitrous  acid 
by  measuring  the  conductivity  of  aqueous  solutions  of  carefully  purified 
sodium  nitrite  ;  for  NaN02  at  25°,  jn ^  =115*5,  and  hence  for  HN02 
at  25°,  fxa q  =391*5,  and  therefore  A=  0*045.  This  value  indicates 
that  in  the  diazotisation  process  a  considerable  repression  of  the  hydro¬ 
lytic  dissociation  of  the  salt  of  the  aromatic  base  must  be  caused  by 
the  nitrous  acid  ;  hence  it  is  impossible  to  calculate  the  conductivity  of 
the  system  additively  from  that  of  its  components.  W.  A.  D. 

Chemical  Equilibrium  in  a  System  of  Four  Gases.  By 
H.  Pelabon  ( Compt .  rend 1900,  130,  576 — 579). — The  action  of 
hydrogen  on  mercury  selenide  above  500°  provides  a  case  of  four 
gaseous  substances  which,  at  a  given  temperature,  are  in  chemical 
equilibrium  ;  and  the  author  shows  that  through  a  fairly  wide  range 
of  pressure,  and  even  in  presence  of  excess  of  mercury,  the  partial 
pressures  observed  agree  with  those  deduced  from  mechanical  and 
thermochemical  principles.  C.  H.  B. 

Relations  between  Ammonia  and  Salts  in  Aqueous  Solu¬ 
tion.  By  Dmitri  P.  Konowaloff  (J.  Russ .  Phys.  Ghem.  Soc .,  1899, 
31,  910—927). — The  relations  between  the  strength  of  an  aqueous 
ammonia  solution  and  the  pressure  exerted  by  the  ammonia  in  the 
solution  have  been  determined  at  59*96°.  In  the  following  table,  n 
represents  the  number  of  gram-mols.  of  ammonia  per  litre,  and  P  the 
partial  pressure  in  mm.  of  mercury,  due  to  the  ammonia  dissolved : 


3*098 

1*549 

1*239 

1*033 

0-7745 

0*6196 

202*0 

94*01 

74*42 

61*4 

45-66 

36*39 

65*3 

60*7 

60*0 

59*4 

58-9 

58*7 

The  presence  of  dissolved  salts  causes  a  diminution  in  the  value  of 
P1  and  for  solutions  containing  less  than  about  1*5  gram-mols.  of 
ammonia  per  litre  (for  which  Henry’s  law  is  approximately  true),  this 
diminution  is  expressed  by  the  following  formula:  P  =  Px{n  -  k.m)t 
where  P1  represents  the  pressure  of  the  ammonia  in  pure  aqueous 
solution,  P  the  pressure  of  the  dissolved  salt,  n  and  m  the  number  of 
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gram-mols.  of  ammonia  and  salt  respectively  in  a  litre  of  the  solution, 
and  k  a  constant.  For  silver  nitrate,  k  —  2,  whilst  for  cadmium 
nitrate,  zinc  nitrate,  nickel  chloride,  copper  nitrate,  copper  chloride, 
copper  sulphate,  and  copper  acetate,  &  approximates  more  or  less  closely  to 
the  value  4.  The  more  stable  a  solution  is  towards  water,  so  much  the 
more  nearly  do  the  values  of  k  approach  4,  the  deviations  from  this 
number  being  greatest  for  those  solutions  which  most  readily  give  a 
precipitate  on  the  addition  of  water.  These  facts  are  explained  as 
due  to  the  formation  in  solution  of  compounds  MX,2NH3  (in  the  case 
of  silver  nitrate),  or  MX2,4NH3  (for  the  salts  of  dibasic  acids). 
Support  is  given  to  this  hypothesis  by  the  fact  that  increasing 
quantities  of  copper  sulphate,  when  dissolved  in  aqueous  ammonia, 
cause  increasing  elevations  of  the  freezing-point,  the  magnitudes  of 
the  elevations  being  the  same  as  would  be  produced  if  the  compound 
CuS04,4XH3  were  formed  in  the  solution. 

The  colour  of  aqueous  salt  solutions  is  regarded  as  due  to  the  exist¬ 
ence  of  definite  hydrates  in  the  solutions,  the  different  colours  obtained 
in  the  presence  of  ammonia  being  caused  by  the  formation  of  com¬ 
pounds  of  the  salt  with  ammonia  analogous  to  the  hydrates.  The 
change  in  electrical  conductivity  of  a  solution  of  ammonia  on  adding 
copper  salts  and  that  produced  in  a  nickel  sulphate  solution  by  the 
addition  of  ammonia,  are  also  explained  by  the  formation  of  such 
compounds. 

When  ammonia  combines  with  a  salt,  it  causes  a  large  increase  in 
its  electrical  conductivity,  whilst  the  replacement  of  the  combined 
ammonia  by  water  is  accompanied  by  comparatively  small  changes  in 
the  conductivity.  Thus  luteocobaltic  bromide,  CoBr3,6NH3,  at  a 
dilution  of  500  litres,  has  the  molecular  conductivity,  401*6; 
CoBrs,5NH3,H20  gives  the  value  390*3;  CoBr3,4NH3,2H20,  379*8; 
CoBr3,5NH3,  244*7  ;  and  CoBr3,4NH3,  about  190*6.  T.  H.  P. 

Equilibrium  in  Systems  containing  an  Alkali  Salt,  Water, 
and  Alcohol.  By  B.  It,  de  Bruyn  (Zeit.  physikal.  Chem.,  1900,  32, 
63 — 115). — The  following  systems  were  examined,  water,  ethyl 
alcohol,  and  (1)  ammonium  sulphate,  (2)  potassium  carbonate, 
(3)  sodium  sulphate,  and  water,  methyl  alcohol,  potassium  carbonate. 
These  differ  from  the  systems  examined  by  Schreinemakers,  inasmuch 
as  no  pair  forms  two  liquid  phases.  The  systems  containing  the 
sulphates  were  most  fully  investigated,  and  for  these  spacial 
diagrams  are  given.  In  the  system,  ammonium  sulphate — alcohol — ■ 
water,  a  lower  critical  point  occurs,  about  8°,  below  which  no  separa¬ 
tion  into  liquid  phases  can  occur.  Increase  of  temperature  causes  an 
increase  of  solubility  in  dilute  alcohol,  and  the  binodal  curve  indicates 
that  for  a  high  percentage  of  alcohol,  cooling  of  a  homogeneous  solu¬ 
tion  causes  a  separation  into  two  layers,  whilst  for  solutions  of  low 
percentage  the  reverse  obtains.  The  system,  potassium  carbonate — 
water — ethyl  alcohol,  gave  no  critical  point  between  75°  and  -18°; 
as  in  the  previous  case,  in  systems  of  small  alcohol  content,  warming 
causes  a  separation  into  two  layers,  and  at  certain  compositions  further 
increase  of  temperature  again  produces  homogeneity.  At  all  tempera¬ 
tures,  potassium  carbonate  has  a  much  greater  effect  than  ammonium 
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sulphate  in  this  respect.  The  hydrates  were  found  to  have  the  compo¬ 
sition  K2C03,3H20  and  K2003,2H20  respectively.  In  the  system  with 
methyl  alcohol,  a  lower  critical  point  of  —35°  was  found,  and  at  all 
temperatures  in  the  presence  of  the  solid  hydrated  carbonate,  methyl 
alcohol  and  water  are  more  miscible  than  water  and  ethyl  alcohol. 
In  systems  of  sodium  sulphate — water — ethyl  alcohol,  above  32*5°,  the 
anhydrous  is  the  only  solid  phase  ;  below  this  temperature,  either  the 
anhydrous  salt  or  the  decahydrate  may  occur  ;  solutions  in  equilibrium 
with  the  heptahydrate  are  not  stable.  The  solubility  of  the  hydrates 
in  dilute  alcohol  increases  with  temperature,  that  of  the  anhydrous 
salt  decreases.  Systems  with  two  layers  were  obtained,  but  are 
unstable  below  32*5°,  and  at  25°  speedily  deposit  crystals  of  the 
hydrate  with  the  formation  of  but  one  liquid  phase.  In  this  system, 
the  complete  spacial  diagram  between  0°  and  45°  is  given. 

L.  M.  J. 

A  Case  of  Chemical  Equilibrium  suitable  for  Demonstra¬ 
tion.  By  Paul  Dupen  {Ber.y  1900,  33,  483 — 484). — Benzenesul- 
phoncamphylamide  is  suspended  in  an  excess  of  10  per  cent,  sodium 
hydroxide  solution,  and,  in  the  course  of  half  a  minute,  is  converted 
almost  completely  into  the  insoluble  sodium  salt ;  on  adding  ether, 
almost  the  whole  of  the  sulphonamide  is  regenerated.  In  this  way, 
it  is  easy  to  demonstrate  the  fact  that  in  the  equation 

HA  +  NaOH  ^  Ha  A  +  HOH, 

the  equilibrium  passes  over  almost  completely  to  the  right  or  to  the 
left  when  the  sodium  salt  or  the  acid  is  removed  from  the  liquid 
phase  in  which  interaction  takes  place.  Benzenesulphoncamphen- 
amide  can  also  be  used  with  a  6 — 7  per  cent,  solution  of  sodium 
hydroxide.  T.  M.  L. 

Solubility  of  Carbon  Dioxide  in  Alcohol  between  -67° 
and  -f-  45°.  Invasion  and  Evasion  Coefficients  at  0°.  By 
Christian  Bohr  {Ann.  Phys .,  1900,  [iv],  1,  244 — 256.  Compare 
Abstr.,  1898,  ii,  211,  and  1899,  ii,  641). — Two  methods  have  been 
employed,  one  consisting  in  saturating  the  alcohol  with  carbon  dioxide, 
and  subsequently  determining  the  quantity  of  gas  absorbed,  the 
other  being  an  ordinary  absorption  method,  and  used  at  tempera¬ 
tures  below  0°.  The  formula  a {T-n)  —  K  (Abstr.,  1898,  ii,  211)  is 
found  applicable,  the  variation  of  n  between  —  12°  and  36°  being  very 
small.  The  values  of  a  obtained  at  ordinary  temperatures  agree  well 
with  those  of  Carius ;  at  0°,  a  has  the  value  4*3,  and  as  the  tempera¬ 
ture  falls,  it  increases  to  about  44  at  —  67°.  At  the  lowest  tempera¬ 
tures,  however,  the  absorption  of  gas  causes  considerable  alteration 
of  volume,  and  there  is  a  little  uncertainty  about  the  extent  of  the 
correction  to  be  applied. 

The  quantity  b,  given  by  the  equation  b  =  (log. x0  —log. x)/t.log.e 
(Abstr.,  1899,  ii,  641),  is  satisfactorily  constant,  and  the  evasion 
coefficient  at  0°  is  thence  calculated  to  be  0*524.  From  the  relation 
y  =  a /?,  where  a  is  the  absorption  coefficient,  /3  the  evasion  coefficient, 
and  y  the  invasion  coefficient,  y  is  calculated  to  have  the  value  2*375 
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at  0° ;  direct  experiment  gave  the  value  2*459.  The  following  table 
gives  the  various  coefficients  for  water  and  alcohol  : 


&  y  a 

Water  .  0  077  0*132  1*713 

Alcohol  .  0*524  2*375  4*532 

J.  C.  P. 


Relation  between  the  Dissociation  Constant  of  Weak  Acids 
and  the  Hydrolysis  of  their  Alkaline  Salts.  By  James  Walker 
(Zeit.  physikal.  Chem 1900,  32,  137 — 141). — The  author  has  recently 
determined  the  dissociation  constants  of  a  number  of  weak  inorganic 
acids  (Walker  and  Cormack,  Trans.,  1900,77,5).  Prom  these  results, 
the  values  of  the  hydrolysis  of  the  sodium  salts  may  be  calculated  by 
the  expression  x2/(l  —x)v  —  k2jc,  where  x  is  the  quantity  of  salt  hydro¬ 
lysed,  and  h  and  c  are  respectively  the  dissociation  constants  of  water 
and  the  acid.  By  the  reverse  calculation,  van  Laar  obtained  values 
for  the  dissociation  of  hydrocyanic  acid  and  phenol  considerably 
higher  than  the  experimental  determinations  of  the  author,  but  this 
was  due  to  the  use  of  an  erroneous  high  value  for  the  dissociation  of 
water  (Abstr.,  1894,  ii,  132),  The  following  values  are  obtained  for 
the  percentage  hydrolysis  of  the  sodium  salts  in  AT/10  solutions: 
Acetate,  0  008;  bicarbonate,  0*06;  hydrosulphide,  0*14;  metaborate, 
0*84;  cyanide,  0*96;  phenoxide,  3*0;  these  agree  satisfactorily  with 
the  direct  determinations  of  Shields  (Abstr.,  1893,  ii,  418),  acetate, 
0*008  ;  borax,  0*5  ;  cyanide,  1*1  ;  phenoxide,  3*0.  The  hydrolysis  of 
sodium  phenoxide  calculated  by  the  author  is  also  in  accord  with  the 
direct  determinations  of  Hantzsch,  although  the  determinations  of  the 
conductivity  made  by  the  latter  do  not  agree  with  the  author’s  results 
(this  vol.,  i,  94).  L.  M.  J. 

Hydrolysis  of  Salt  Solutions.  By  Ludwik  Bruner  (Zeit. 
physikcd.  Chem.,  1900,  32,  133 — 136). — Results  are  communicated  of 
work  on  the  same  lines  as  that  of  Ley  (this  vol.,  ii,  67)  on  the 
hydrolytic  dissociation  of  salts.  The  method  of  sugar  inversion  was 
employed  for  the  measurement  of  the  dissociation,  and  the  following 
results  were  obtained.  The  chlorides  of  quadrivalent  elements  are 
considerably  hydrolysed,  stannic  chloride  at  v-8  being  almost  com¬ 
pletely  decomposed  and  zirconium  chloride  being  hydrolysed  to  the 
extent  of  35  per  cent,  at  v—  64.  In  other  salts  examined,  the  hydro¬ 
lysis  was  in  the  following  order  :  ferric  chloride,  uranyl  chloride, 
uranyl  nitrate,  uranyl  sulphate,  aluminium  chloride,  aluminium 
nitrate,  aluminium  sulphate,  beryllium  chloride,  beryllium  nitrate, 
beryllium  sulphate,  and  the  percentage  hydrolysis  at  three  dilutions 
is  given.  The  hydrolysis  is  not  noticeable,  or  is  too  small  for  measure¬ 
ment  in  solutions  of  ammonium,  potassium,  lithium,  manganese, 
cobalt,  cerium,  erbium,  barium,  strontium,  calcium,  and  magnesium 
chlorides,  and  in  silver,  manganese  and  cobalt  nitrates.  In  general, 
the  chlorides  appear  to  be  hydrolysed  to  the  greatest  extent,  then  the 
nitrates,  and  the  sulphates  least.  The  results  are  in  good  accord  with 
those  of  Ley  and  the  temperature  coefficient  of  the  hydrolysis  may 
in  some  cases  be  estimated  from  the  two  sets  of  determinations. 

L.  M.  J. 
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Catalysis  with  Normal  Salts.  By  Hans  Euler  ( Zeit .  physikcd. 
Chem.f  1900,  32,  348 — 359). — The  inversion  of  sugar  and  the  catalysis 
of  esters  by  acids  are  both  accelerated  in  the  presence  of  normal  salts. 
In  the  former  case,  the  influence  of  a  small  quantity  of  a  normal  salt 
is  nearly  independent  of  the  sugar  concentration,  whilst  the  accelera¬ 
tion  due  to  the  normal  salt  is  the  more  marked  the  more  dilute  the 
acid  is.  On  the  supposition  that  all  chemical  compounds  are  electro¬ 
lytes,  and  that  every  catalytic  action  consists  in  a  change  of  concen¬ 
tration  of  the  ions  involved,  the  author  considers  that  the  accelerat¬ 
ing  action  of  normal  salts  is  due  to  an  increased  osmotic  pressure  of 
the  sugar  and  ester  ions,  or  to  an  increased  reactive  capacity  on  the 
part  of  the  water.  Normal  salts  may  increase  the  dissociating  power 
of  the  solvent,  and  thus  increase  the  osmotic  pressure  of  the  sugar 
and  ester,  whilst  on  the  other  hand  the  normal  salt  may  increase  the 
number  of  hydrogen  and  hydroxyl  ions  formed  from  the  water. 

J.  0.  P. 

Colloidal  Solutions.  By  Georg  Bredig  and  A.  Coehn  (Zeit, 
physikcd,  Chem 1900,  32,  129 — 132). — Stoeckl  and  Yanino  (this  vol., 
ii,  11)  add  nothing  new  regarding  colloidal  solutions,  the  evidence 
recorded  having  been  previously  stated  by  Linder  and  Picton  (Trans., 
1892,  61,  137,  148,  1895,  67,  63)  and  by  Barus  and  Schneider 
(Abstr.,  1891,  1412).  Stark’s  view  that  precipitation  is  due  to 
the  separation  of  dissolved  air  (Abstr.,  1899,  ii,  644)  is  untenable,  as 
colloidal  solutions  under  reduced  pressure  evolve  air  without  precipi¬ 
tation  and  may  afterwards  be  precipitated  by  dilute  sulphuric  acid 
and  other  electrolytes.  L.  M.  J. 

Stereoisomerides  and  Racemic  Compounds.  By  Herman  C. 
Cooper  (Amer.  Chem.  J.y  1900,  23,  255 — 261). — The  solubility  curves 
for  sodium  hydrogen  dextro-  and  lsevo- tartrates  in  aqueous  solutions 
of  dextrose  are  coincident.  The  same  holds  for  the  two  optically 
active  sodium  ammonium  tartrates. 

In  a  discussion  on  partial  racemism,  the  possibility  of  obtaining  a 
racemic  compound  the  active  components  of  which  are  not  chemically 
equivalent  is  suggested.  T.  H.  P. 

Recognition  of  Racemic  Compounds.  By  Giuseppe  Bruni 
(Gazzetta,  1900,  30,  i,  35 — 39). — The  method  given  by  Roozeboom 
(Abstr.,  1899,  ii,  276  and  401)  for  the  recognition  of  racemic  com¬ 
pounds,  pseudoracemic  mixtures,  and  inactive  conglomerates  by  means 
of  their  melting  point  curves  has  a  complete  analogue  in  the  author’s 
method,  in  which  the  solubility  is  examined ;  in  place,  however,  of  the 
ordinary  curves  of  solubility,  in  which  the  latter  is  considered  as  a 
function  of  the  temperature,  solubility  curves  are  made  use  of,  which 
only  consider  the  relative  quantities  of  the  two  enantiomorphous 
isomerides  present  and  take  no  account  of  the  solvent.  The  various 
types  of  such  solubility  curves,  which  are  similar  to  the  melting  point 
curves  of  Roozeboom  (loc.  cit.)f  are  as  follows.  For  a  racemic  com¬ 
pound,  the  curve  consists  of  three  distinct  parts  and  has  two  minima 
and  a  maximum,  which  may,  however,  be  less  than  or  greater  than 
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the  solubility  of  either  of  the  components ;  for  an  inactive  conglomer¬ 
ate,  the  curve  is  composed  of  two  parts  with  one  minimum,  whilst  the 
curve  corresponding  with  a  pseudoracemic  mixture  is  continuous. 

T.  H.  P. 

Water  of  Crystallisation.  II.  By  Theodor  Salzer  (/.  pr.  Chem.y 
1900,  [ii],  61,  157 — 165.  Compare  Abstr,,  1895,  ii,  488,  and  1898,  i, 
315). — Calcium  malonate  and  methylmalonate  are  held  to  be  tri- 
molecular,  since  when  air  dried  they  have  the  composition  CaC3H204  + 
1JH20  and  CaC4H404  -f  1 JH20 ;  the  salts  CaC3H204  +  4H20  and 
CaC3H204+  2H20  are  also  found  to  be  less  soluble  than  the  anhydrous 
salt.  Calcium  propylmalonate  has  the  composition  CaC6H804  +  2H20  ; 
the  butylmalonate,  CaC7H10O4  -f  2H20,  loses  all  its  water  of  crystal¬ 
lisation  at  110°;  the  dimethylmalonate  forms  readily  soluble  needles, 
CaC5H604  +  3H20,  loses  its  water  of  crystallisation  at  110°,  and 
begins  to  decompose  at  162°,  whilst  the  acid  first  melts  at  192°;  the 
methylmalonate  crystallises  with  3H2G.  The  author  withdraws  his 
earlier  conclusions  with  regard  to  the  water  of  crystallisation  of 
calcium  malonate  and  its  homologues. 

Other  examples  of  salts  which  are  to  be  regarded  as  trimolecular 
are  Fittig’s  barium  propylitaconate,  BaC8H10O4  +  1^H20,  and  calcium 
dimethylfumarate,  which  loses  two-thirds  of  its  water  of  crystallisation 
when  heated. 

On  repeating  the  work  of  Bahlis  (. Annalen ,  1879,  198,  106),  it  is 
found  that  calcium  o-bromobenzoate  crystallises  with  only  2H20 
and  is  therefore  in  agreement  with  Buie  VIII  (Abstr.,  1898,  i,  315). 
Calcium  p-bromobenzoate,  when  prepared  from  calcium  chloride  and 
the  ammonium  salt  at  the  ordinary  temperature,  crystallises  in  minute 
needles  containing  3H20,  in  agreement  with  Buie  VIII,  but  when  the 
solution  is  evaporated  on  a  water-bath,  separates  in  tablets  with 

1H20.  t.  m.  l. 

Relation  of  the  Taste  of  Acid  Salts  to  their  Degree  of  Dis¬ 
sociation.  By  Louis  Kahlenberg  (J.  Physical  Chem.y  1900,  4, 
33 — 37 ). — Experiments  on  the  taste  of  acids  have  indicated  that  the 
sour  taste  is  ascribable  to  the  hydrogen  ions  (Bichards,  Abstr.,  1898, 
ii,  209).  Experiments  with  acid  sodium  salts  of  a  number  of  slightly 
dissociated  acids  prove,  however,  that  the  sour  taste  is  obtained  at 
concentrations  of  the  hydrogen  ion  far  below  the  limit  for  acids  which 
had  been  previously  found,  and  that  the  sour  taste  of  these  acid  sodium 
salts  cannot  be  ascribed  to  the  hydrogen  ions  present.  It  hence 
appears  that  it  must  be  due  to  the  acid  ion,  and  owing  to  the  dis¬ 
crepancy  between  these  results  and  those  of  Bichards,  the  author 
considers  the  explanation  of  the  sour  taste  from  the  standpoint  of  the 
dissociation  theory  to  be  unsatisfactory  (see  also  Hober  and  Kiesow, 
Abstr.,  1899,  ii,  206).  L.  M.  J. 

Laboratory  Apparatus  for  Roasting  Large  Quantities  of 
Material.  By  Gr.  Paul  Drossbach  ( Ber .,  1900,  33,  486). — The  appa¬ 
ratus  consists  of  a  horizontal  metal  tube,  open  at  one  end  and  provided 
with  a  gas  delivery  tube  at  the  other ;  it  carries  a  hopper  on  its  upper 


INORGANIC  CHEMISTRY, 


271 


surface,  and  is  fitted  with  a  worm  worked  by  a 
and  cord.  The  whole  may  be  heated  in  a  furnace ; 
loosely  into  the  tube,  so  that  no  lubricant  is  required. 


grooved  wheel 
the  worm  fits 
J.  J.  S. 
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Volumetric  Composition  of  Hydrogen  Fluoride.  By  Henri 
Moissan  ( Gorri'pt .  rend.,  1900,  130,  544 — 548). — The  volumetric  com¬ 
position  of  hydrogen  fluoride  was  determined  (1)  by  electrolysing 
aqueous  hydrogen  fluoride,  collecting  and  measuring  the  liberated 
hydrogen,  and  the  oxygen  formed  by  the  fluorine  acting  on  the 
water,  and  (2)  by  allowing  a  measured  volume  of  fluorine  to  act 
on  water,  the  liberated  oxygen  being  measured,  and  the  quantity 
of  hydrofluoric  acid  formed  being  estimated  by  titration.  In  all 
cases,  the  ozone  in  the  oxygen  was  either  decomposed  by  heating  or 
estimated  by  titration.  The  results  show  that  hydrogen  fluoride  is 
formed  by  the  union  of  equal  volumes  of  hydrogen  and  fluorine. 

C.  H.  B. 

Vapour  Density  of  Sulphur.  By  Carl  Schall  {Ber.,  1900,  33, 
484 — 485). — A  reply  to  adverse  criticisms  by  Bleier  and  Cohn  (this 
vol.,  ii,  203).  Further  determinations  of  the  vapour  density  of  sulphur 
at  low  pressures  (to  42 '7  mm.)  give  densities  varying  from  7*15  to  7*5 
compared  with  oxygen.  J.  J.  S. 

Products  of  the  Action  of  Sulphur  Dioxide  on  Ammonia. 
By  Hans  Schumann  ( Zeit .  anorg.  Chem .,  1900,  23,  43 — 66.  Compare 
Divers  and  Ogawa,  Trans.,  1900,  77,  327). — The  action  of  dry  sulphur 
dioxide  on  dry  ammonia  results  in  the  formation  of  the  compound 
S02,NH3  in  the  presence  of  excess  of  sulphur  dioxide,  and  in  the 
formation  of  the  compound  S02,2NHg  in  the  presence  of  excess  of 
ammonia.  The  condensation  is  effected  in  a  flask  cooled  at  0°,  one  of 
the  gases  being  passed  through  mercury,  the  other  gas  entering  above 
the  mercury.  It  is  essential  that  the  gases  should  be  carefully  dried. 

The  compound  S02,NH3  is  a  yellow,  crystalline  powder,  very 
hygroscopic,  and  at  once  decomposed  by  water,  yielding  a  faintly  acid 
solution,  which,  on  the  addition  of  acids,  evolves  sulphur  dioxide  with¬ 
out  the  immediate  precipitation  of  sulphur ;  the  freshly  prepared  solu¬ 
tion  contains  ammonium  salts  and  sulphuric,  sulphurous,  thiosulphuric, 
trithionic,  and  pentathionic  acids. 

The  compound  S02,2NH3,  prepared  in  a  flask  cooled  at  -  5  to  —  7°,  forms 
red  fragments,  and  nodular,  seemingly  crystalline  conglomerates,  is 
not  so  hygroscopic  as  the  preceding  compound,  and  remains  undecom¬ 
posed  for  some  time  on  exposure  to  the  air,  but  gradually  changes  into 
a  white  powder.  It  dissolves  in  water,  with  evolution  of  ammonia  ; 
the  solution  gives  a  transitory  carmine  coloration  on  the  addition  of 
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acids,  and  when  freshly  prepared,  contains  the  same  acids  as  that  of 
the  preceding  compound. 

The  compound  S02,NH3,  when  heated  under  dry  carbon  disulphide 
in  a  reflux  apparatus,  decomposes  with  evolution  of  ammonia,  and 
forms  a  dark  red,  crystalline  sublimate  of  the  composition  3S02,4NH3, 
which  is  very  hygroscopic,  and  yields  a  solution  in  water  similar  to 
that  of  the  compound  S02,2NH3. 

Potassamide,  when  heated  in  sulphur  dioxide  at  200°,  undergoes  a 
violent  reaction,  with  evolution  of  light  and  heat ;  the  products  are  a 
mixture  of  the  compounds  S02,NH3  and  S02,2NH3,  and  a  residue 
containing  potassamide,  potassium,  sulphur  dioxide,  and  small  quan¬ 
tities  of  ammonia. 

Similar  compounds  are  obtained  by  the  action  of  sulphur  dioxide  on 
the  anhydrous  fatty  amines,  when  brought  into  direct  contact  with¬ 
out  the  presence  of  a  solvent  at  about  -  6°.  Ethylamine  yields  the 
compound  S02,NH2Et,  which  crystallises  in  yellow  scales  and  yields  a 
colourless  solution  in  water  containing  the  amine  and  sulphuric,  sul¬ 
phurous,  thiosulphuric,  trithionic,  and  pentathionic  acids.  The  com¬ 
pound  S02,NHMe2,  obtained  from  dimethylamine,  is  a  yellow,  crys¬ 
talline  mass,  and  with  water  gives  a  faintly  acid  solution  which 
contains  the  amine  and  sulphuric,  sulphurous,  and  thiosulphuric  acids 
only.  E.  C.  E. 

Reduction  of  Selenium  Dioxide  by  Sodium  Thiosulphate. 
By  James  F.  Norris  and  Henry  Fay  ( Amer .  Chem.  /.,  1900,  23, 
119 — 125). — The  interaction  between  selenium  dioxide  and  sodium 
thiosulphate  (Abstr.,  1897,  ii,  70)  probably  takes  place  thus:  Se02  + 
4Na2S203  =  2Na2S406  +  Se  -f  2Na20  ;  in  concentrated  solutions,  selen¬ 
ium  is  precipitated,  and  the  solution  becomes  alkaline,  but  in  dilute 
solution  no  selenium  is  precipitated,  and  the  reaction  is  not  complete 
according  to  this  equation,  owing  to  the  sodium  hydroxide  formed 
neutralising  part  of  the  selenious  acid,  which,  therefore,  does  not  enter 
into  reaction.  In  presence  of  hydrochloric  acid,  the  action  occurs 
according  to  the  equation  :  Se02  +  4Na2S203  +  4HC1  =  Na2S4Se06  + 
Na2S406  +  4NaCl -b  2H20.  No  selenium  is  precipitated,  but  sodium 
selenotetrathioncite  is  formed,  which,  although  it  cannot  be  isolated, 
gives  Debus’s  tests  for  pentathionates  (Trans.,  1888,  53,  278),  with  the 
difference  that  selenium,  not  sulphur,  is  precipitated  ;  a  dilute  solution 
of  the  salt  can  be  boiled  without  change,  but  stannous  chloride  pre¬ 
cipitates  selenium  in  a  few  minutes  ;  sodium  thiosulphate  effects  the 
same  result,  but  more  slowly.  The  sodium  tetrathionate,  formed 
according  to  the  equation,  was  isolated  and  identified. 

An  acid  solution  of  tellurium  dioxide  yields,  with  sodium  thio¬ 
sulphate,  a  solution  apparently  containing  a  compound  analogous  to 
a  selenotetrathionate ;  this  is  remarkable,  since  no  compounds  of 
tellurium  analogous  to  the  thionates  are  known. 

Incidentally,  the  authors  point  out  that  in  presence  of  dilute  acids 
the  starch  reaction  for  iodine  is  about  0*2  per  cent,  more  sensitive  at 
3°  than  at  the  ordinary  temperature.  W.  A.  D. 

Preparation  of  Pure  Tellurium.  By  James  F.  Norris,  Henry 
Fay,  and  D.  W.  Edgerly  (Amer.  Chem . «/.,  1900,  23,  105 — 119). — The 
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basic  tellurium  nitrate  obtained  by  dissolving  tellurium  in  nitric  acid 
is  not  hygroscopic,  and  appears  to  have  the  composition  4Te02,N205  + 
H20,  rather  than  4Te02,N205  +  HH20  (Klein  and  Morel,  Abstr.,  1884, 
1256,  and  1885,  16)  ;  since  water  is  not  given  off  on  heating  the  salt 
until  about  190°,  when  decomposition  begins,  it  is  probably  present 
combined  according  to  the  formula  Te203(0H)(N03).  The  tellurium 
obtained  by  dissolving  the  oxide  prepared  from  the  pure  nitrate  in  pure 
hydrochloric  acid,  precipitating  with  sulphur  dioxide,  and  distilling  the 
metal  so  obtained,  on  careful  examination  does  not  show  the  presence 
of  any  other  element. 

The  double  bromide  of  tellurium  and  potassium,  prepared  from 
tellurium  dioxide,  hydrobromic  acid,  and  potassium  bromide,  was 
fractionally  crystallised  by  a  process  involving  over  200  crystallisations; 
since  the  last  fractions,  when  converted  into  the  nitrate,  gave  practi¬ 
cally  the  same  loss  of  weight  on  ignition  as  the  earlier  ones,  no 
evidence  could  be  obtained  by  this  process  in  favour  of  Brauner’s  view 
(Trans.,  1889,  55,  382  ;  1895,  67,  549)  that  tellurium  is  a  mixture 
of  “  true  tellurium”  with  an  atomic  weight  of  about  125  and  another 
element  with  a  higher  atomic  weight.  The  abnormal  position  of  tellu¬ 
rium  in  the  eighth  group  of  the  periodic  classification  of  the  elements 
still  awaits  explanation.  W.  A.  D. 

Specific  Gravity  and  Electrical  Resistance  of  Tellurium.  By 
Yictor  Lenher  and  J.  Livingston  It.  Morgan  (J.  Amer.  Chem.  Soc ., 
1900,22,28 — 31). — The  specific  gravity  of  powdered  tellurium,  ob¬ 
tained  by  reduction  of  the  alkaline  solution  of  the  oxide  by  sugar,  was 
determined  by  the  pyknometer  method.  The  values  obtained  varied 
from  6T94  to  6'204,  with  a  mean  of  6T993.  For  the  determination 
of  the  electrical  resistance,  the  molten  metal  was  allowed  to  solidify  in 
glass  tubes  of  narrow  bore  jacketed  by  outer  tubes  also  containing 
melted  tellurium.  Great  difficulty  was  found,  however,  in  obtaining 
uniform  results,  the  values  for  the  specific  resistance  varying  from 
279  to  1152;  the  mean  is  about  500,  but  the  authors  consider  that  the 
lower  results  are  probably  the  more  correct.  The  value  obtained  by 
Matthieson  was  about  2000,  so  that  the  structure  has  an  enormous 
influence  on  the  conductivity.  It  was  observed  that  the  metal  expands 
slightly  immediately  after  solidification,  all  the  tubes  cracking  at  this 
point,  no  matter  how  slowly  they  were  cooled.  L.  M.  J. 

Surface-tensions  of  Mixtures  of  Sulphuric  Acid  and  Water, 
and  the  Molecular  Mass  of  Sulphuric  Acid.  By  Charles  E. 
Linebargkr  (J.  Amer.  Chem.  8oc.f  1900,  22,  5 — 11). — By  the  aid  of 
the  apparatus  previously  described  by  the  author  (Abstr.,  1897,  ii, 
247),  measurements  were  made  of  the  surface  tension  of  aqueous  sul¬ 
phuric  acid  at  concentrations  varying  from  2*65  to  95  per  cent.,  and 
at  temperatures  varying  from  0°  to  70°.  It  was  found  the  surface 
tension  of  both  acid  and  water  is  raised  by  addition  of  the  other  com¬ 
ponent,  the  composition  of  the  mixture  possessing  the  highest  surface 
tension  being  about  60  per  cent.,  but  varying  slightly  with  temperature. 
For  the  higher  concentrations,  the  influence  of  temperature  is  very  slight, 
and  this  should  indicate  a  high  degree  of  polymerisation,  so  that  the 
molecule  of  sulphuric  acid  is  probably  very  complex,  and  this 
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complexity  may  account  for  many  of  the  extraordinary  properties  of 
mixtures  of  sulphuric  acid  and  water.  According  to  the  views  of 
Briihl  (Abstr.,  1896,  ii,  163),  it  should  be  a  compound  of  high 
dissociative  power,  and  the  maximum  conductivity  of  solutions  of 
water  in  sulphuric  acid  at  a  concentration  of  10  per  cent,  are  prob¬ 
ably  to  be  ascribed  to  the  dissociation  of  the  water,  the  fall  with 
increased  concentration  being  due  to  the  increased  viscosity. 

L.  M.  J. 

A  New  Nitrogen  Iodide,  N3I.  By  Arthur  Hantzsch  (Ber., 
1900,  33,  522 — 527). — On  adding  an  ethereal  solution  of  iodine  to 
silver  azoimide  suspended  in  water  at  0°,  extracting  with  ether,  and 
allowing  the  latter  to  evaporate  below  0°,  a  nearly  colourless  solid  is 
obtained,  which,  from  a  determination  of  the  ratio  of  nitrogen  to 
iodine  in  a  freshly  prepared  aqueous  solution,  appears  to  have  the 
composition  N3I ;  the  dry  substance  often  decomposes  spontaneously 
with  great  violence,  giving  rise  to  nitrogen  and  iodine,  whilst  the 
same  products  are  formed  when  slow  decomposition  occurs  in  benzene 
or  chloroform  solution.  An  aqueous  solution  of  the  iodide  is  at  first 
neutral  to  litmus,  and  produces  no  coloration  with  starch  solution, 
but  decomposition  occurs  somewhat  rapidly  to  azoimide  and  hypo- 
iodous  acid,  which  is  then  further  resolved  into  iodine  and  iodic  acid. 
Aqueous  silver  nitrate  gives  rise,  similarly,  to  silver  azoimide,  iodine, 
and  iodic  acid,  a  reaction  which  furnishes  the  means  of  determining 
the  ratio  of  iodine  to  nitrogen  present  in  the  compound. 

All  attempts  to  prepare  the  condensation  product  N6  were  unsuc¬ 
cessful.  W.  A.  D. 

Nitrogen  Iodide.  By  C.  Hugot  ( Compt .  rend.,  1900,  130, 
505 — 508.  Compare  Chattaway,  Trans.,  1896,  69,  1572;  Proc.,  1899, 
15,  17). — When  ammonia  gas  is  passed  into  a  cooled  vessel  containing 
iodine,  a  dark  brown  liquid  is  first  produced  ;  this  becomes  red,  and 
finally  assumes  a  faint  yellow  colour,  whilst  the  compound ,  NI3,3NH3, 
separates  in  dark  green  needles.  The  yellow  liquid  contains  the 
ammonio-ammonium  iodide,  NR4I,3NH3,  dissolved  in  liquid  am¬ 
monia,  t  ogether  with  small  quantities  of  free  iodine,  and  the  compound 
NI3,3NH3.  The  reaction  appears  to  take  the  following  course  : 

1 6NH3  +  61  =  3(NH4I,3NHS)  +  NI3,3NH3. 

The  ammonio-nitrogen  iodide,  NI3,3NH3,  when  maintained  at  a 
temperature  of  —  30°  in  a  vacuum,  loses  one-third  of  its  ammonia, 
and  a  well-defined,  crystalline,  yellow  compound ,  NI3,2NH3,  is  pro¬ 
duced  ;  at  0°  in  a  vacuum,  the  latter  substance  parts  with  half  its 
ammonia,  yielding  violet  needles  of  the  compound  NI3,NH3.  It  is 
not  possible  to  eliminate  the  last  mol.  of  ammonia,  since  the  third 
compound  is  decomposed  on  warming,  and  at  about  50°  a  violent  deto¬ 
nation  is  produced.  G.  T.  M. 

The  Molecule  of  Carbon  and  the  Supposed  Negative  Heat 
of  Formation  of  various  Carbon  Compounds.  By  Wilhelm 
Vaubel  ( Zeit .  angew .  Chem 1900,  60 — 63). — Calculations  based 
on  the  difference  between  the  heats  of  combustion  of  carbon  and 
carbon  monoxide  lead  the  author  to  the  conclusion  that  the  molecule  of 
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carbon  at  its  boiling  point  contains  24  atoms.  The  beat  of  dissociation 
of  this  complex  carbon  molecule  is  taken  as  32300  cal.,  and  hence  it  is 
deduced  that  acetylene,  carbon  disulphide,  and  other  compounds  which 
have  commonly  negative  heats  of  formation  assigned  to  them,  have 
really  positive  heats  of  formation.  The  author  proposes  to  recalculate 
on  this  new  basis  the  heats  of  formation  of  organic  compounds. 

J.  C.  P. 

Preparation  of  Amorphous  Silicon,  Silicon  Sulphide,  Silicon 
Chloride,  and  Thiosilicates.  By  Walther  Hempel  and  von 
Haasy  (Zeit.  anorg .  Ghent 1900,  23,  32 — 42). — Amorphous  silicon 
is  prepared  easily  and  in  considerable  quantities  by  heating  sodium 
in  an  atmosphere  of  silicon  fluoride.  The  apparatus,  which  is  figured 
in  the  original  paper,  consists  of  a  generator  of  silicon  fluoride  and  a 
special  iron  retort  so  arranged  that  when  heated  and  filled  with  silicon 
fluoride,  sodium  can  be  expeditiously  introduced  in  successive  small 
portions.  The  product  consists  of  silicon,  sodium  fluoride,  and 
sodium  silico fluoride ;  it  is  powdered  and  heated  with  sufficient 
sodium  to  decompose  the  silicofluoride  and  with  sufficient  aluminium 
to  form  an  alloy  containing  not  more  than  16  per  cent,  of  silicon. 
When  cold,  the  alloy  is  separated  mechanically  from  the  fused 
mass,  and  the  aluminium  dissolved  in  hydrochloric  acid.  The  amor¬ 
phous  silicon  is  lead-grey,  amounts  to  90 — 95  per  cent,  of  the 
theoretical  yield,  and  contains  3 — 4  per  cent,  of  silica ;  this  is  ex¬ 
tracted  with  hydrofluoric  acid,  and  brown,  amorphous  silicon,  amount¬ 
ing  to  60 — 62  per  cent,  of  the  theoretical  yield,  is  obtained  in  a 
very  active  form,  which,  when  gently  heated  in  the  air,  burns  to 
silica.  By  melting  aluminium  with  silicon,  alloys  containing  up  to 
22*5  per  cent,  of  silicon  can  be  prepared,  but  the  silicon  separated 
from  these  is  very  inert.  Silicon  from  an  alloy  containing  16*5  per 
cent,  burns  in  chlorine  at  280°,  that  from  an  alloy  containing  22*5 
per  cent,  at  340 — 350°. 

Silicon  sulphide  is  obtained  by  melting  amorphous  silicon  with  three 
times  its  weight  of  sulphur,  and  then  throwing  the  fused  mass  into  a 
red-hot  crucible  in  successive  small  portions.  The  product  contains 
92 — 95  per  cent,  of  silicon  sulphide  mixed  with  silicon  and  silica,  and 
is  purified  by  sublimation  under  diminished  pressure.  It  crystallises 
in  beautiful,  long,  white  needles.  Silicon  chloride  is  easily  prepared 
by  heating  the  amorphous  silicon  in  a  current  of  chlorine. 

Sodium  metcithiosilicate ,  Na2SiS3,  obtained  by  melting  pure  sodium 
sulphide  with  silicon  sulphide,  is  a  brownish-black  mass  which  evolves 
hydrogen  sulphide  when  treated  with  water,  yielding  a  solution  which 
does  not  evolve  more  hydrogen  sulphide  when  treated  with  acids ; 
when  treated  with  chlorine,  it  yields  sulphur  chloride  and  silicon  chloride 
with  development  of  much  heat.  The  authors  have  applied  this  last 
reaction  to  detect  the  presence  of  thiosilicates  in  some  complex  sili¬ 
cates,  and  obtained  the  following  results  :  ultramarine,  0*174  per  cent. 
SiS2 ;  blast  furnace  slags,  0*043,  0*009,  and  0*104  per  cent.  SiS2 ; 
lava  from  Vesuvius,  0*007  per  cent.  SiS2,  They  also  point  out  that 
the  sulphur  present  in  many  of  the  sulphur  springs  may  be  due  to  the 
decomposition  of  thiosilicates,  E.  C.  K. 
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Preparation  of  Arsenides,  Antimonides,  and  Alloys  of  the  Al¬ 
kali  Metals.  By  Paul  Lebeau  ( Compt .  rend.,  1900, 130,  502 — 505). — 
Impure  arsenides  containing  excess  of  the  metal  or  arsenic  are  produced 
when  the  latter  or  its  hydride,  either  in  the  gaseous  or  liquid  state, 
reacts  with  an  alkali  metal.  Liquefied  hydrogen  arsenide  has  no 
solvent  action  on  the  alkali  metals,  and,  unlike  liquid  ammonia,  does 
not  form  compounds  with  these  elements. 

Pure  sodium  arsenide,  Na3As,  is  prepared  by  heating  to  redness  in  a 
closed  iron  vessel  a  mixture  of  arsenic  and  sodium ;  an  excess  of  the 
latter  is  employed  and  the  uncombined  metal  is  removed  from  the 
cooled  product  by  means  of  liquid  ammonia ;  the  arsenide  remains  un¬ 
dissolved  and  is  obtained  in  the  form  of  small,  black  crystals.  Sodium 
antimonide,  bismuthide,  and  stannide,  and  the  corresponding  lithium 
and  potassium  compounds,  have  been  produced  in  a  similar  manner. 

G.  T.  M. 

Electrolytic  Formation  of  Potassium  Chlorate.  By  Andr£ 
Brochet  {Compt.  rend.,  1900,  130,  718 — 721.  Compare  this  vol., 
ii,  205). — When  a  cold  and  almost  neutral  solution  of  potassium 
chloride  is  electrolysed,  the  whole  of  the  electric  energy  is  spent  in 
producing  hypochlorite ;  the  greater  portion  of  this  substance,  however, 
is  at  once  transformed  into  chlorate,  the  transformation  being  accom¬ 
panied  by  an  evolution  of  oxygen ;  under  certain  conditions,  the 
addition  of  potassium  chromate  prevents  the  decomposition  of  the 
hypochlorite.  This  transformation  is  made  manifest  on  electrolysing 
a  solution  of  potassium  chloride  containing  potassium  dichromate  ;  this 
salt  liberates  hypochlorous  acid,  becoming  itself  converted  into  the 
neutral  chromate,  and  the  colour  of  the  solution  changes  from  orange 
to  yellow ;  the  change  is  reversed  when  the  solution  is  left  for  twelve 
hours  owing  to  the  production  of  chloric  acid,  this  acid  partially  dis¬ 
placing  chromic  acid  and  regenerating  the  dichromate. 

The  auto-oxidation  of  hypochlorous  acid  takes  place  even  more 
rapidly  in  hot  or  alkaline  solutions,  the  yield  of  available  chlorine 
being  correspondingly  diminished.  G.  T.  M. 

Presence  of  Potassium  Nitrite  in  Brown  Powder  Residue 
when  the  Powder  is  Burnt  in  Air  under  Ordinary  Pressure. 
By  A.  M.  Seton  and  K.  L.  Stevenson  ( Chem .  News,  1899,  80,  221). — 
Brown  powder  burns  more  slowly  than  black  powder,  and  leaves  more 
residue,  which  is  generally  white  or  greyish- white,  hygroscopic,  and 
partly  soluble  in  water.  A  complete  analysis  gave  the  following 
results  :  K2C03,  61  '96  ;  K2S04,  26*18;  KN02,  6*17  ;  insoluble,  5*8  per 
cent.  D.  A.  L. 

Isomeric  Potassium  Sodium  Sulphites.  By  George  S.  Fraps 
{Amer.  Chem.  J.,  1900,  23,  202 — 214). — The  existence  of  two  isomeric 
potassium  sodium  sulphites  has  been  indicated  by  the  work  of  Rohrig 
(Abstr.,  1888,  649),  Schwicker  (Abstr,,  1889,  942),  and  Barth  (Abstr., 
1892,  564).  The  author  prepares  the  double  sulphite,  firstly,  by  dis¬ 
solving  sodium  carbonate  in  a  solution  of  potassium  hydrogen  sulphite, 
and,  secondly,  by  the  interaction  of  potassium  carbonate  and  sodium 
hydrogen  sulphite ;  from  a  number  of  experiments  on  the  action  of 
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ethyl  iodide  on  these  two  products,  it  is  concluded  that  there  is  no 
evidence  of  the  existence  of  two  isomeric  double  sulphites. 

T.  H.  P. 

Compounds  of  Metals  among  themselves.  By  Xicolai  S.  Kur- 
nakoff  (J.  Buss.  Phys .  Ghem.  Soc.,  1899,  31,  927 — 948). — The  relations 
between  melting  point  and  composition  are  given  for  the  following 
mixtures :  mercury  and  sodium,  mercury  and  potassium,  cadmium  and 
sodium,  lead  and  sodium,  bismuth  and  sodium. 

The  melting  point  curve  for  sodium  and  mercury  shows  five  transition 
points,  at  which  the  ratio  of  the  number  of  atoms  of  sodium  to  the 
number  of  mercury  atoms  has  the  values :  5  ’690  :  1  (at  21  ’25°) ;  2*559  :  1 
(at  67*0°);  1*020  : 1  (at  209*7°) ;  1  :  1*101  (at  218°);  1  :  4*571  (at  155°). 
The  maximum  melting  point  corresponds  with  the  compound  NaHg2. 
From  the  eutectic  mixture  (Na  :  Hg  =  5*690  : 1),  beautiful,  hexagonal 
plates  of  indefinite  composition  separate.  The  compound  Na3Hg, 
described  by  Maey  (Abstr.,  1899,  ii,  547),  has  probably  the  composi¬ 
tion  Na^Hg,  where  n  is  not  greater  than  2*559.  For  potassium- 
mercury,  the  curve  has  three  transition  points,  namely,  195*0°,  129*0°, 
and  70*3°,  the  corresponding  values  for  the  ratio  K:Hg  being  1 :3*283, 
1  :  6*350,  and  1:10*556  respectively.  The  maximum  melting  point 
mixture  has  the  composition  KHg2.  The  compound  KHg12,  described 
by  several  writers,  is  probably  KH gn,n  being  not  greater  than  10*556; 
Maey  ( loc .  cit.)  found  that  n  does  not  exceed  11.  From  the  researches 
of  the  author  and  others,  definite  compounds  of  sodium  and  mercury 
of  the  composition  NaHgw  are  shown  to  exist,  as  follows:  (1)  n  less 
than  2*5  (NaHg2) ;  (2)  NaHg;  (3)  n  between  1  and  2;  (4)  NaHg2; 
(5)  n  between  2  and  5  (NaHg3) ;  (6)  NaHg5  or  NaHg6.  The  definite 
mercury  potassium  compounds,  having  the  formula  KHgn,  are  :  (1) 
KHg ;  (2)  KHg2  ;  (3)  n  between  2  and  3*28  (KHg3) ;  (4)  n  between 
3*28  and  6*3  (K Hg5  or  KHg6) ;  (5)  n  between  6*3  and  10*5  (KHg10). 

The  maximum  points  of  the  other  curves  correspond  with  com¬ 
pounds  having  the  formulae  NaCd2,  NaPb,  and  Na3Bi.  NaCd2  separates 
in  glistening  octahedra.  rl\  H.  P. 

Persulphates  of  Rubidium,  Caesium,  and  Thallium.  By 
Hugh  Marshall  (J.  Amer.  Ghem.  Soc.,  1900,  22,  48.  Compare  Abstr., 
1899,  ii,  747). — Rubidium  and  caesium  persulphates,  obtained  by 
double  decomposition  from  ammonium  persulphate,  are  isomorphous 
with  the  ammonium  salt,  whereas  mixtures  of  these  salts  with  the 
potassium  salt  crystallise  in  monoclinic  crystals.  Mixtures  of  the 
thallous  and  ammonium  salts  also  crystallise  in  the  monoclinic  system, 
and  are  isomorphous  with  the  preceding  mixtures.  J.  J.  S. 

Melting  Point  of  Lithium.  By  Georg  W.  A.  Kahlbaum  (Zeit. 
anorg .  Ghem.,  1900,  23,  220 — 221). — The  sample  of  lithium  was  pre¬ 
pared  by  A.  Guntz  by  the  electrolysis  of  a  mixture  of  equal 
parts  of  lithium  and  potassium  chlorides.  The  melting  point  was 
determined  in  a  bath  of  dry  paraffin,  and  found  to  be  186°  (Bunsen 
and  Matthiessen  give  180°).  E.  C.  R. 

Action  of  Hydrogen  Peroxide  on  Barium  Hydroxide.  By 
Robert  de  Forcrand  ( Gompt .  rend.,  1900,  130,  716—718). — When 
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baryta  water  containing  1  mol.  of  barium  hydroxide  is  treated  with 
J  mol.  of  hydrogen  peroxide,  a  precipitate  is  formed  in  3  minutes, 
even  in  dilute  solutions  ;  the  heat  evolved  during  the  first  2  minutes 
is  3*121  Cal.,  and  this  represents  the  heat  of  the  reaction  before  the 
formation  of  any  insoluble  compound ;  when  twice  this  quantity  of 
the  peroxide  is  employed,  the  heat  generated  is  somewhat  greater, 
namely,  4*350  Cal.,  and  the  immediate  addition  of  2  mols.  of  hydro¬ 
chloric  acid  produces  a  further  thermal  change  of  23*474  Cal.  The 
addition  of  2  and  3  mols.  of  the  peroxide  to  two  solutions,  each  con¬ 
taining  1  mol.  of  the  barium  compound,  is  accompanied  by  the  develop¬ 
ment  of  7*801  and  8*552  Cal.  respectively,  the  corresponding  heats  of 
neutralisation  by  hydrochloric  acid  (2  mols.)  being  19*958  and  18*984 
Cal.  The  heat  developed  on  adding  10  mols.  of  the  peroxide  to  the 
solution  of  barium  hydroxide  is  12*261  Cal.,  and  the  heat  of 
neutralisation  by  hydrochloric  acid  is  15*345  Cal. ;  when  a  larger 
excess  of  the  peroxide  (30  mols.)  is  employed,  the  thermal  effect  is 
13*586  Cal.  Two  compounds  appear  to  be  successively  produced,  one, 
containing  a  large  proportion  of  hydrogen  peroxide,  which  has  not  been 
isolated,  the  other  being  the  substance  Ba02,H202  studied  by  Schoene 
and  Berthelot ;  the  latter  may  be  regarded  as  having  the  constitution 
Ba(0*0H)2,  The  heat  of  neutralisation  of  this  compound  by  barium 
hydroxide  is  0*899  Cal.,  or  0*45  Cal.  for  each  hydroxyl  group  ;  it 
appears,  therefore,  that  the  compound  is  slightly  acidic.  The  formula 


a  is  ascribed  to  the  salt  produced. 


G.  T.  M. 


Action  of  Metallic  Magnesium  on  Water.  By  Edward  G. 
Bryant  ( Chern .  News ,  1899,80,  211 — 212). — Magnesium  of  commerce, 
containing  1*77  per  cent,  of  iron  and  0*3  of  calcium,  but  no  detectable 
carbon,  was  found  to  evolve  hydrogen  when  placed  in  water,  the  action 
continuing  for  many  hours  with  decreasing  energy,  and  finally  ceasing. 
0*1  gram  of  the  powdered  metal,  placed  in  100  c.c.  of  water,  yielded 
2 — 3  c.c.  of  hydrogen  ;  this  quantity  could  be  increased  by  the 
addition  of  normal  sodium  sulphate,  which  dissolves  magnesium 
oxide ;  heating  the  water  did  not  cause  a  greater,  but  only  a  more 
rapid,  evolution  of  hydrogen.  The  metal  itself  became  tarnished,  and, 
if  polished,  regained  its  activity.  There  was  no  question  of  a  couple 
forming,  and  the  gases  in  water  were  shown  to  have  no  effect  on  the 
action,  which  is  a  direct  action  of  magnesium  on  water.  One  part  of 
magnesium  oxide  dissolves  in  225,000  parts  of  water.  D.  A.  L. 


Colloidal  Cadmium.  By  Georg  Bredig  (Zeit.  physihal.  Chern ., 
1900,  32,  127 — 8.  Compare  this  vol.,  ii,  213). — Colloidal  metallic 
solutions  have  been  proved  to  consist  of  minute  suspended  particles 
of  metals,  and  it  hence  follows  that  colloidal  solutions  of  metals  with 
a  lower  potential  than  hydrogen,  such  as  cadmium  or  zinc,  would  be 
unstable  and  difficult  to  obtain.  By  means  of  an  E.M.F.  of  30 — 40 
volts  and  a  current  of  5 — 10  amperes,  an  arc  may  be  obtained  between 
cadmium  electrodes  immersed  in  pure,  air-free  water,  the  cadmium 
being  dispersed  with  the  formation  of  a  deep  brown  colloidal  solution 
which  changes  to  a  blue-green,  and  coagulates  on  the  addition  of 
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electrolytes.  By  exposure  to  air,  the  solution  speedily  oxidises,  but  by 
exclusion  of  air,  especially  if  the  liquid  be  thickened  by  gelatin,  it  may 
be  kept  for  a  considerable  time,  L.  M.  J. 

Action  of  Hydrogen  Sulphide  on  Lead  Peroxide.  By  Ludwig 
Vanino  and  Otto  Hauser  (Ber.,  1900,  33,  625). — When  hydrogen 
sulphide  is  passed  over  either  moist  or  dry  lead  peroxide,  the  whole 
mass  glows,  and  the  gas  burns  with  the  characteristic  lead  flame. 
The  reaction  can  be  used,  not  merely  as  a  lecture  experiment,  but  may 
also  be  employed  for  starting  an  explosion,  even  with  guncotton 
saturated  with  moisture.  The  reaction  works  best  when  the  peroxide 
is  collected  in  small  heaps  and  not  spread  over  a  flat  surface.  Bismuth 
and  silver  peroxides  give  the  same  reaction,  but  lead  oxide,  manganese 
peroxide,  cobaltic  hydroxide,  or  cupric  oxide  do  not.  J.  J.  S. 

A  New  Type  of  Ammonio -copper  Chromate.  By  M.  C. 
Schuyten  (Chem.  Centr .,  1900,  i,  399 — 400  ;  from  Bull.  Acad.  roy.  Belg ., 
[iii],  37,  649 — 656). — By  treating  an  aqueous  solution  of  copper  sul¬ 
phate  and  potassium  dichromate  with  ammonia,  or  by  adding  potassium 
dichromate  to  an  ammoniacal  solution  of  cupric  hydroxide  from  which 
the  excess  of  ammonia  has  been  removed  by  exposure  to  the  air,  a 
compound ,  4CuCr04,3NH3,5H20,  separates  as  a  brown,  amorphous 
powder  ;  when  heated,  it  evolves  ammonia,  water,  and  a  small  quantity 
of  nitrous  fumes,  but  the  whole  of  the  ammonia  and  water  cannot  be 
expelled  even  by  heating  for  a  long  time  at  a  high  temperature.  It 
dissolves  in  hydrochloric  acid  or  ammonia,  forming  a  yellow  or  a  green 
solution  respectively;  it  is  also  easily  soluble  in  a  solution  of  silver 
nitrate,  but  insoluble  in  organic  solvents.  Alcohol  is  not  oxidised  to 
aldehyde  by  boiling  with  the  hydrochloric  acid  solution  of  this  com¬ 
pound.  E.  W.  W. 

Mercury  Derivatives  of  Nitrogen  Compounds.  By  Karl  A. 
Hofmann  and  Eduard  C.  Marburg  ( Zeit .  anorg .  Chem.,  1900,23, 
126 — 134.  Compare  Abstr.,  1899,  i,  486). — In  answer  to  Pesci’s 
criticisms  (Abstr.,  1899,  ii,  750),  the  authors  maintain  the  correctness 
of  their  formulae  for  the  fusible  and  infusible  precipitates  obtained 
from  mercuric  chloride  and  ammonia  in  the  presence  of  ammonium 
chloride.  They  point  out  that  these  compounds,  HgNH2Cl  and 
Hg(NH3)2Cl2,  correspond  with  the  ethylamine  derivatives,  HgNHEtCl, 
HgNH2EtCl2,  and  Hg(NH2Et)2CJ2,  whereas  ethylamine  derivatives 
corresponding  with  compounds  of  the  formulae  Hg2NCl,NH4Cl  and 
Hg2NCl,3NH4Cl,  could  not  be  formed  from  an  ethylated  ammonia. 
The  decomposition  of  the  fusible  and  infusible  precipitates  by  dilute 
alkalis  naturally  results  in  the  formation  of  the  theoretical  quantity 
of  mercuriammonium  chloride,  the  first  products  of  decomposition 
being  alkali  chloride,  mercuric  oxide  and  oxychloride,  and  ammonia  ; 
the  mercuric  oxide  and  ammonia,  in  the  presence  of  halogen,  then 
form  the  chloride  of  Millon’s  base  and  from  2  mercury  atoms  1  mol.  of 
mercuriammonium  chloride  is  formed,  1  mol.  of  ammonia  retained,  and 
the  excess  of  ammonia  evolved. 

Pesci’s  formulae  for  Millon’s  base,  Hg2N*0H,2H20,  and  the  mercuri¬ 
ammonium  salts,  Hg2NX,  do  not  explain  the  behaviour  of  these 
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compounds  on  dehydration.  Millon’s  base  becomes  dark  brown  on 
dehydration  and  the  resulting  compound,  Hg2NOH,  is  explosive  and 
does  not  combine  with  hydrogen  chloride  to  form  salts.  The  salts 
of  Millon’s  base  are  represented  by  the  formula  (HgOH)2NH2X  and 
cannot  be  dehydrated  without  decomposition.  The  only  exception  is 
the  nitrate,  HgH,H03,  which,  when  prepared  from  Millon’s  base,  is  not 
pure  and  on  heating  yields  a  small  quantity  of  water.  E.  C.  R. 

Anhydrous  Dimercuriammonium  Iodide,  Amorphous  and 
Crystalline.  By  Maurice  Francois  ( Compt .  rend .,  1900,  130, 
571 — 573). — Dimercuriammonium  iodide,  contrary  to  the  usual  state¬ 
ments,  contains  neither  hydrogen  nor  oxygen,  but  is  anhydrous  and  is 
a  very  stable  substance.  It  is  obtained  in  an  amorphous  state  by  the 
action  of  a  large  excess  of  concentrated  ammonia  solution  on  mercuric 
iodide  or  mercuridiammonium  iodide,  or,  better,  by  the  prolonged  and 
repeated  action  of  a  25  per  cent,  solution  of  sodium  hydroxide  on 
mercuridiammonium  iodide.  The  crystallised  compound  is  prepared 
by  mixing  a  saturated  solution  of  mercuridiammonium  iodide  in  con¬ 
centrated  ammonia  solution  with  twice  its  volume  of  the  same  con¬ 
centrated  ammonia  solution.  The  crystals  form  slowly  and  are  very 
dark  purple  by  reflected  light,  but  dark  red  brown  by  transmitted 
light.  C.  H.  B. 

Preparation  and  Properties  of  a  Manganese  Perfluoride. 
By  Henri  Moissan  [Compt.  rend.,  1900,  130,  622 — 627). — Metallic 
manganese  is  attacked  by  fluorine  at  the  ordinary  temperature,  but 
the  reaction  is  limited  by  the  formation  of  a  layer  of  fluoride  on  the 
surface  of  the  metal.  If  the  manganese  is  finely  powdered,  the  reaction 
takes  place  with  incandescence,  but  the  fluoride  formed  is  partly 
volatilised  and  decomposed,  so  that  the  product  is  not  of  constant 
composition.  Manganous  fluoride  is  also  attacked  by  fluorine,  but  the 
reaction  is  never  complete,  whilst  with  manganous  chloride  it  is  diffi¬ 
cult  to  expel  the  whole  of  the  chlorine.  With  manganous  iodide, 
however,  the  reaction  is  much  more  regular,  and  manganese  tri¬ 
fluoride,  Mn2F6,  is  obtained  in  crystals  which  preserve  the  form  of 
those  of  the  iodide  from  which  it  was  derived,  and  have  a  sp.  gr.  3  5  4. 
When  heated,  it  decomposes  with  the  production  of  manganous 
fluoride  and  fluorine,  whilst  it  is  reduced  by  hydrogen  below  a  red 
heat,  hydrogen  fluoride  and  manganous  fluoride  being  formed.  At  the 
ordinary  temperature,  chlorine,  bromine,  and  iodine  are  without  action 
on  manganese  trifluoride,  but  on  heating,  ternary  compounds  are 
formed,  that  with  iodine  being  of  a  red  colour.  When  the  tri¬ 
fluoride  is  heated  in  glass,  the  latter  is  violently  attacked,  silicon 
fluoride  being  liberated,  whilst  a  mixture  of  fluoride  and  oxy fluoride  of 
manganese  remains.  Manganese  trifluoride  is  decomposed  by  oxygen 
at  a  red  heat  with  the  formation  of  black,  crystalline  oxide  of  man¬ 
ganese.  With  sulphur  at  its  boiling  point,  sulphur  fluoride  and  man¬ 
ganous  fluoride  are  formed ;  with  phosphorus  at  a  slightly  elevated 
temperature,  phosphorus  trifluoride  and  pentafluoride  are  produced ; 
and  with  arsenic,  the  trifluoride  is  obtained.  Silicon,  boron,  and  carbon 
are  converted  into  fluorides  by  the  action  of  manganese  trifluoride. 
When  heated  in  an  atmosphere  of  hydrogen  chloride,  manganous 
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chloride,  hydrogen  fluoride,  and  free  chlorine  are  formed.  Sulphuric, 
nitric,  and  hydrochloric  acids  dissolve  manganese  trifluoride,  .form¬ 
ing  dark  brown  solutions  which  are  decomposed  by  excess  of  water. 
The  action  of  water  alone  results  in  the  formation  of  manganous 
fluoride,  hydrofluoric  acid,  and  a  hydrated  oxide  of  manganese,  the 
relative  proportions  of  these  products  depending  on  the  amount 
of  water  employed.  Manganese  trifluoride  readily  reacts  with 
hydrogen  sulphide,  sulphur  chloride,  and  sulphuryl  chloride,  whilst 
with  phosphorus  trichloride  it  yields  phosphorus  fluorochloride, 
PF3C12,  and  with  phosphorus  pentachloride  the  pentafluoride. 
With  carbon  tetrachloride,  the  products  obtained  are  a  white 
manganese  fluoride,  chlorine,  and  carbon  fluoride.  Organic  sub¬ 
stances,  such  as  benzene,  turpentine,  chloroform,  alcohol,  and  ether 
are  without  action  on  manganese  trifluoride,  even  at  100°. 

N.  L. 

Ferric  Oxide  Solution  obtained  by  Dialysis.  By  Willy 
Wobbe  ( Chem .  Centr .,  1900,  i,  165  ;  from  Pharm.  Centr.-H .,  40, 
793 — 796). — A  solution  of  ferric  oxide  may  be  obtained  by  dialysing 
a  solution  of  ferric  oxychloride  prepared  by  adding  ammonia  to  a  solu¬ 
tion  of  ferric  chloride  in  small  portions  at  a  time,  so  that  after  each 
addition  the  ferric  hydroxide  is  completely  dissolved  on  stirring.  The 
clear,  dark  brown  solution  so  obtained  scarcely  tastes  of  iron.  It  is 
evaporated  until  it  contains  3*5  per  cent,  of  iron,  and  has  a  sp.  gr.  1  *05. 
The  last  traces  of  chlorine  cannot  be  removed  by  dialysis,  and  the 
product  still  contains  0*75  per  cent,  of  ferric  chloride,  but  it  is  free 
from  ammonium  salts.  Attempts  to  completely  remove  the  chloride 
by  a  process  of  hot  dialysis  appear  to  promise  success.  The  solu¬ 
tions  of  ferric  oxychloride  and  of  ferric  oxide  may  be  boiled  for  some 
time  without  decomposing.  The  possibility  of  concentrating  a  solution 
of  ferric  oxychloride  by  heat  renders  unnecessary  the  pressing  of  the 
ferric  hydroxide  in  the  preparation  of  the  solution  for  pharmaceutical 
purposes.  After  removing  the  supernatant  liquid,  the  precipitate  is 
added  in  small  portions  to  the  hydrochloric  acid,  and  the  solution  then 
evaporated  to  the  required  density.  E.  W.  W. 

Preparation  of  the  Phosphides  of  Iron,  Nickel,  Cobalt,  and 
Chromium.  By  Georges  Maronneau  ( Compt .  rend.,  1900,  130, 
656 — 658). — A  number  of  metallic  phosphides  were  obtained  in  a 
well  crystallised  state  by  heating  a  mixture  of  the  finely  divided 
metal  with  copper  phosphide  in  t/he  electric  furnace,  the  product  of 
the  reaction  being  treated  with  nitric  acid  to  remove  the  copper. 
Iron  phosphide,  Ee2P,  was  thus  obtained  in  the  form  of  whitish-grey, 
brilliant  needles  having  a  sp.  gr.  6*57.  Nickel  phosphide,  Ni2P, 
crystallises  in  transparent,  grey  needles  of  sp.  gr.  6*3,  whilst  cobalt 
phosphide,  Co2P,  of  similar  appearance,  has  a  sp.  gr.  6*4.  Chromium 
phosphide,  CrP,  forms  dull  grey  crystals  of  a  sp.  gr.  5*71.  The  phos¬ 
phides  of  iron,  nickel,  and  chromium  are  insoluble  in  all  acids  except 
a  mixture  of  nitric  and  hydrofluoric  acids  \  cobalt  phosphide  is  dis¬ 
solved  by  concentrated  nitric  acid,  and  is  slowly  attacked  by  hydro¬ 
chloric  and  sulphuric  acids.  N.  L, 
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Alloys  of  Platinum  and  Palladium  with  Cadmium,  Zinc,  and 
Magnesium.  By  W.  R.  Eaton  Hodgkinson,  R.  Waring,  and 
A.  P.  H.  Desborough  (Ckem.  News ,  1899,  80,  185). — A  weighed 
quantity  of  platinum  or  palladium  foil  contained  in  a  porcelain  boat 
was  placed  close  to  a  porcelain  boat  containing  a  large  excess  of  the 
volatile  metal  and  heated  above  the  boiling  point  of  the  latter  in 
refractory  glass  tubing ;  during  the  experiment,  either  a  current  of 
dry  hydrogen  was  passed  over  the  volatile  metal  towards  the  platinum 
or  a  vacuum  was  induced  by  means  of  a  Sprengel  pump  at  the  plati¬ 
num  end  of  the  tube.  At  the  close  of  the  experiment,  the  platinum 
or  palladium  in  the  boat  was  weighed  and  examined.  With  platinum, 
cadmium  formed  an  alloy,  PtCd2,  which  was  white,  crystalline,  and 
brittle,  and  from  which  cadmium  does  not  volatilise  at  full  redness ; 
when  treated  with  nitric  acid,  some  platinum  dissolved  as  well  as  the 
cadmium.  With  zinc,  the  results  were  less  definite,  but  if  heated  to  a 
point  where  the  glass  tube  collapsed,  a  brittle,  crystalline  alloy  was 
obtained  similar  in  character  to  the  cadmium  alloy,  but  of  the  com¬ 
position  PtZn.  Magnesium  proved  still  more  troublesome,  as  its 
vapour  was  absorbed  by  the  glass,  but  by  lining  the  tube  with 
magnesium  oxide,  a  friable,  crystalline  alloy  was  produced  of  the  com¬ 
position  PtMg2. 

Experiments  with  palladium  and  with  nickel  have  yielded  only 
negative  results.  D.  A.  L. 

Complex  Palladium  Salts.  By  Arthur  Rosenheim  and  Herr¬ 
mann  Itzig  ( Zeit .  anorg.  Chem .,  1900,  23,  28 — 31). — Potassium  palla - 
dous  iodonitriie,  K2PdI2(N02)2  +  3H20,  obtained  by  saturating  a  con¬ 
centrated  solution  of  potassium  nitrite  with  palladous  iodide  and 
allowing  the  mixture  to  crystallise  over  sulphuric  acid,  crystallises  in 
purplish-red,  prismatic  needles,  effloresces  on  exposure  to  the  air,  and 
decomposes  when  dissolved  in  water  or  treated  with  dilute  acids, 
with  precipitation  of  palladous  iodide. 

Potassium  pallodous  oxalonitrite,  K2Pd(N02)2C204,  obtained  by 
warming  the  preceding  salt  with  a  molecular  proportion  of  oxalic  acid, 
crystallises  in  beautiful,  yellow  needles  sparingly  soluble  in  cold,  but 
easily  so  in  hot,  water. 

Ammonium  palladous  tr  id  dor  o  sulphite  >  (NH4)3PdClBS03  +  H20, 
obtained  by  saturating  a  concentrated  solution  of  ammonium  sulphite 
with  ammonium  palladochloride,  crystallises  in  bright  red,  hexa¬ 
gonal  crystals  [«  :  c  =  1  :  0*8923],  E.  C.  R. 
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Roumanian  Petroleums.  By  Alfons  O.  Saligny  (Chem.  Centr., 
1900,  60  ;  from  Bui.  Eoumanie,  8,  351  —365). — In  the  original  paper, 
the  physical  and  chemical  properties  of  12  kinds  of  Roumanian 
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petroleum  are  described  and  tabulated.  The  flash  points  of  the  various 
fractions  are  given,  and  their  suitability  for  use  as  burning  oils  is  also 
discussed.  These  petroleums  contain  very  variable  amounts  of  volatile 
oils,  and  ethylisobutane  and  isopropane  were  found  in  the  fractions 
boiling  below  70°.  E.  W.  W. 

Melonite  from  South  Australia.  By  Alfred  J.  Higgin  ( Trans. 
Roy.  Soc.  South  Australia ,  1899,  23,  211 — 212). — This  mineral,  pre¬ 
viously  only  known  from  California,  has  now  been  found  with  quartz 
and  calcite  at  Worturpa,  South  Australia.  The  thin  lamellse  have  a 
brilliant  metallic  lustre;  the  cleavage  planes  are  silver- white  to  reddish- 
brown.  H  =  l*5;  sp.  gr.,  7*6.  Analyses  I  and  II  agree  with  the 
formula  Ni2Te3  (compare  this  vol.,  ii,  22). 


Te. 

Ni. 

Au. 

Insol. 

Total. 

I. 

74*49 

22*99 

0*329 

2*091 

99*90 

II. 

71*500 

21*274 

0018 

7*319 

10011 

Traces  of  bismuth  and  lead  are  present.  On  dissolving  the  mineral  in 
nitric  acid,  the  gold  is  left  as  bright  spangles.  L.  J.  S. 

Titaniferous  Magnetites.  By  James  F.  Kemp  {School  of  Mines 
Quarts  1899,  20,  323 — 356  ;  21,  56 — 65). — Titaniferous  magnetites, 
with  the  exception  of  the  occurrences  in  sands,  are  almost  invariably 
found  associated  with  rocks  of  the  gabbro  type,  and  have  originated 
by  a  process  of  segregation  from  the  magma.  The  mineral,  as  a  rule, 
contains  vanadium,  chromium,  nickel  and  cobalt,  which  together  may 
amount  to  several  per  cent,  (compare  Abstr.,  1899,  ii,  109).  Phos¬ 
phorus  and  sulphur  are  low,  or  entirely  absent.  A  description  is 
given  of  the  occurrence  of  titaniferous  magnetites  in  each  country  of 
the  world.  Numerous  references  and  analyses  are  quoted.  Although 
abundant  in  certain  regions,  the  mineral  is  not  at  present  worked  as 
an  ore.  L.  J.  S. 

Manganese  Nodules  from  New  South  Wales.  By  William 

M.  Doherty  {Rept.  Australian  Assoc.  Adv.  Sci.f  1898,  7,  339).* — In  the 
scrub-land  near  Onybygambah,  on  the  Tweed  river,  are  scattered 
about  numerous  spherical  nodules  which  are  dark  and  shining,  with 
the  appearance  of  seeds,  or  dull  black ;  they  are  soft,  and  of  the 
size  of  a  pea  to  that  of  a  Barcelona  nut.  Analyses  gave  : 


Mn02. 

Fe203,  AI2O3. 

MgC03. 

Organic  Matter. 

Gangue. 

24*70 

11*20 

2*00 

12*00 

49*60 

25*00 

8*70 

2*60 

12*80 

50*20 

40*60 

14*00 

3*10 

10*00 

32*10 

L.  J.  S. 

Egyptian  Soda  Valleys.  By  G.  Schweinfurth  and  L.  Lewin 
{Jahrh.  Min 1900,  i,  236 — 237 ;  from  Zeit.  Ges .  Erdkunde ,  1898, 
33,  1 — 25). — The  following  analyses  of  the  natural  soda,  as  exported, 
are  given.  I.  Dirty  white  nodular  concretions.  II  and  III.  “Natrun 
Sultani,”  which  separates  out  on  the  floor  of  the  lakes.  IV.  Hopper¬ 
shaped  crystals  of  salt  on  the  surface  of  the  lakes. 
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I. 

II. 

III. 

IV. 

y. 

Na2C03  +  NaHC03  ... 

85-86 

80*56 

87-98 

0-212 

66*80 

NaCl . 

7-00 

10*40 

4*00 

98*00 

18-44 

Na2S04 . 

T20 

3-72 

0-59 

0*506 

11*40 

Analysis  Y  is  of  material  found  in  a  tomb  near  Thebes,  dating  from 
1500 — 1600  b.c.  The  lakes  are  probably  supplied  by  Nile  water, 
and  it  is  suggested  that  the  soda  is  formed  by  the  interaction  of  cal¬ 
cium  hydrogen  carbonate  and  sodium  sulphate,  the  latter  being  derived 
by  the  interaction  of  sodium  chloride  and  gypsum.  L.  J.  S. 

Formation  of  Oceanic  Salt  Deposits,  particularly  of  the 
Stassfurt  Beds.  XV.  Formation  of  Glauberite  at  25°.  By 
Jacobus  H.  van’t  Hoff  and  D.  Chiaraviglio  ( Chem .  Centr .,  1900, 
i,  59 — 60  ;  from  Sitzungsber .  Akad.  Wiss .  Berlin ,  1899,  810 — 818. 
Compare  this  vol.,  ii,  76). — At  Leopoldshall,  glauberite  is  found  in 
isolated  masses  in  the  older  rock  salt  30  metres  below  the  potassium 
chloride  stratum,  and  under  the  kieserite  region.  The  mineral  also 
occurs  in  the  upper  layers  of  the  kainite  zone,  and  single  crystals  are 
found  in  the  lower  portions  of  the  kieserite  bed.  When  a  solution 
of  calcium  chloride  is  mixed  with  a  solution  of  sodium  sulphate, 
and  the  mixture  stirred  and  evaporated  at  100°,  the  separation  of 
gypsum  is  followed  by  the  formation  of  needles  of  the  compound, 
Na2Ca(S04)2  +  2H20,  which  are  then,  however,  rapidly  replaced  by  rhom* 
bohedra  of  glauberite,  the  latter  change  being  complete  when  the  liquid 
has  been  concentrated.  The  mother  liquor  was  removed  by  means  of 
alcohol.  Calculations  from  experimental  data  and  graphical  represen* 
tation  of  results  show  that  glauberite  is  formed,  together  with  the 
following  minerals,  at  25°:  rock  salt,  epsomite,  MgS04  +  7H20;  picro- 
merite,  MgK2(S04)2  +  6H20  ;  blodite,  MgK2(S04)2  +  4H30 ;  thenardite, 
Na2S04 ;  and  aphthitalite,  K3Na(S04)2,  and  also  that  glaubeidte  is 
not  formed  when  sea  water  is  evaporated  at  25°.  When  crystals  of 
glauberite  are  left  in  contact  with  sea  water  which  is  beginning  to 
deposit  sodium  chloride  or  magnesium  sulphate  at  25°,  they  gradually 
disappear  and  gypsum  is  formed.  E.  W.  W. 

Formation  of  Oceanic  Salt  Deposits,  particularly  of  the 
Stassfurt  Beds.  XVI.  Hydrate  of  Magnesium  Potassium 
Sulphate,  Mg4K2(S04)5  +  5H20.  By  Jacobus  H.  van’t  Hoff  and 
N.  Kassatkin  (Chem.  Centr. ,  1900,  i,  368  ;  from  Sitzungsber.  Akad. 
Wiss.  Berlin ,  52,  951 — 953). — In  order  to  ascertain  the  conditions  of 
the  formation  of  langbeinite,  Mg2K2(S04)3,  obtained  by  removing 
water  from  a  mixture  of  magnesium  and  potassium  sulphates,  the 
progress  of  dehydration  of  a  system,  MgS04,6H20  +  MgK2(S04)2,4H20, 
prepared  by  concentrating  at  47*2°  was  followed.  A  hydrate  of 
magnesium  potassium  sulphate,  Mg4K2(S04)5  +  5H20,  was  formed  ;  it 
is  a  double  salt  of  the  hydrate,  MgS04  +  fH20  (Abstr.,  1899,  ii,  759). 
It  is  also  formed  when  a  mixture  of  hexahydrated  magnesium  sulphate 
and  leonite  are  heated  at  72*5°.  Its  formation  is  easily  recognised  by 
means  of  the  dilatometer  or  the  thermometer,  and  depends  on  the 
mutual  action  of  the  salts,  for  solutions  of  these  salts,  when  heated 
alone,  do  not  show  any  such  change.  When  a  solution  containing 
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magnesium  sulphate  (4  mols.)  and  potassium  sulphate  (1  mol,)  is 
evaporated,  leonite  first  separates,  then  the  new  compound  in  well 
formed  needles,  and  finally  the  leonite  disappears  and  the  whole  mass 
solidifies.  E.  W.  W. 

Formation  of  Oceanic  Salt  Deposits,  particularly  of  the 
Stassfurt  Beds.  XVII.  A  Relationship  between  the  Com¬ 
position  of  Solutions  of  Sodium  Chloride  and  Potassium 
Chloride  saturated  at  25°.  By  Harold  A.  Wilson  ( Chem .  Centr ., 
1900,  i,  368 — 369  ;  from  Sitzungsber .  Akad .  Wiss.  Berlin^  52,  954 — 955). 
— In  the  diagram  representing  the  relations  of  solubilities  in  the  case 
of  saturation  with  potassium  chloride  in  presence  of  chlorides  and 
sulphates  of  magnesium  and  potassium  {Sitzungsber.  Akad .  Wiss .  Berlin , 
1898,  820),  it  is  seen  that,  in  the  plane  which  indicates  saturation 
with  sodium  chloride  and  potassium  chloride,  the  data  have  a  very 
simple  relationship.  If  the  composition  is  expressed  in  molecules  of 
Na2Cl2  (a)y  K2C12  (6),  MgCl2  (c)  and  MgS04  (d)  per  1000  molecules  of 
water,  then  b  +  c/5  is  a  constant,  that  is,  by  the  entry  of  each  double 
molecule  of  potassium  chloride,  l/5th  of  a  molecule  of  magnesium 
chloride  is  expelled. 

The  following  data  are  quoted  : 

Saturation  with 
K2C1s.  MgClj.  K2CJ2  +  ^~ £ 


NaCl  and  KC1 .  19  5  0  19-5 

NaCl,KCl  and  aphthitalite  . .  20  0  20 

NaCl,KCl  and  carnallite  .  5*5  70  5  19  6 

„  ,,  glaserite  and  picromerite .  16  18*5  19*7 

„  „  picromerite  and  leonite  .  14  5  25  5  19  ’6 

„  „  leonite  and  MgS04  +  6H20  .  13  30*5  19*1 

„  „  MgS04  +  6H20  and  MgS04  +  5H20  6*5  63  19*1 

,,  ,,  MgS04 -f  5H90  and  carnallite"' .  6  68  19*6 

„  „  and  MgS04  + 6H20  . .  7*8  55*8  19 

„  ,,  picromerite  and  Mg804+ 6 H20  ...  9*5  42*5  18 

„  ,,  in  20  per  cent.  MgCl2  .  9*5  47*5  19 

E.  W.  W. 


Constitution  and  Classification  of  Silicates.  By  Vasile  C. 
Butureanu  ( Jahrb .  Min.>  1900,  i,  Ref.  184 — 186  ;  from  Bui.  Soc. 
Sci.  Fis .  Bucuresci ,  1896,  60—73,  129—139,  254— 279).— The  follow¬ 
ing  is  the  classification  given  ; 

I.  Neutral  silicates. 

a.  Orthosilicates.  General  formula,  (Si04)n(M'4)«. 

(1) .  Simple. 

(2) .  Condensed. 

b.  Metasilicates.  General  formula,  (Si03)n(Mf2)yi. 

(1) .  Simple. 

(2) .  Condensed. 

c.  Polysilicates.  Derived  from  meta-  or  ortho-silicic  acid  :  general 

formulae  ^inOgyi4.1M.  Sin03,j,M  2n,  Si?l03n_jM 

VOL.  LXXVIIX.  ii.  20 
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II.  Basic  silicates. 

III.  Acid  silicates. 

IV.  Silicates  with  water  of  crystallisation. 

V.  Mixed  silicates ;  for  example,  borosilicates,  titanosilicates,  &c. 

Structural  formulae  for  each  mineral  species  are  given  in  the 
original.  L.  J.  S. 

Augit©  from  Yoneyama,  Japan.  By  C.  Iwasaki  {Zeit.  Kryst. 
Min.,  1900,  32,  302  ;  from  1  [separate  copy,  5  pp.]). — Augite  crystals, 
up  to  1  cm.  across,  occur  in  a  weathered  olivine-augite-andesite  at 
Yoneyama,  Prov.  Echigo.  A  short,  crystallographic  description  is 
given  ;  sp.  gr.  3*42.  Analysis  by  Yoshida  gave  : 

Si02.  Fe203.  A1203.  FeO.  CaO.  MgO.  K20.  Na20.  Total. 

53*56  2-75  0*26  8*69  30*16  1*70  0*21  2*64  99*97. 

L.  J.  S. 

Westanite,  Pyrophyllite  and  Kaolinite  from  Westan&, 

Sweden.  By  Mats  Wjeibull  (Jahrb.  Min.,  1900,  i,  Ref.,  197 — 198; 
from  Geol.  For.  Fork.,  1898,  20,  57 — 66). — A  microscopical  examina¬ 
tion  of  Blomstrand’s  westanite  shows  it  to  consist  of  pyrophyllite 
derived  by  the  alteration  of  andalusite.  Pyrophyllite  also  occurs  at 
Westana  as  colourless  to  yellow,  six-sided  crystals  embedded  in 
kaolinite.  The  optical  properties  of  these  crystals  are  given ;  sp.  gr. 
2*768.  At  about  600°,  the  material  loses  5*11  per  cent,  of  water,  and 
none  is  lost  below  this  temperature.  The  alteration  of  andalusite  to 
pyrophyllite  is  expressed  by  the  equation,  ( A10)2Si03  +  3H2Si03  = 
2(  AlH)(Si08)2  +  2  H20. 

The  granular  kaolinite,  in  which  the  pyrophyllite  is  embedded,  gave 
the  following  results  on  analysis,  agreeing  with  the  usual  formula 
H4Al2Si209, 

Si02.  A1203.  MgO.  K20,  Na20.  H20.  Total.  Sp.  gr. 

45*41  40*59  0*07  traces  13*90  99*97  2*598 

L.  J.  S. 

[Minerals  in]  the  Pegmatites  of  the  Upper  Veltlin.  By 
Gottlob  Ed.  Linck  (< Jenaische  Zeit.  Faturwiss.,  1899,  33,  345 — 360). 
— The  crystalline  schists  between  Sondalo  and  Bormio  are  penetrated 
by  pegmatite  masses  containing  quartz,  plagioclase,  muscovite,  biotite 
and  garnet  with  apatite,  tourmaline,  dumortierite,  chrysoberyl, 
prehnite,  zoisite,  epidote  and  chlorite  ;  descriptions  aro  given  of  each 
of  these  minerals,  and  analyses  of  the  following.  Plagioclase  is  white 
and  cloudy :  I,  from  Val  Lenasco,  corresponds  with  Ab3lAn5 ;  II,  from 
Val  Donbastone,  with  AbX3An3\  optical  determinations  are  also  given. 
Garnet  occurs  as  light  coffee-brown  crystals  of  the  form  n{  211} ; 
analysis  by  W.  Schimpff  of  material  from  Val  Donbastone  gave  III, 
showing  the  mineral  to  be  almandine  with  the  formula 
2Fe3Al2Si3012  +  (Mg,0a,Mn)3Al2Si8012 ; 
the  slight  excess  of  silica  and  alumina  is  due  to  alteration.  Dumor¬ 
tierite  occurs  at  Val  Donbastone  as  columnar  crystals  5  cm.  in  length ; 
it  is  pistachio-green  or  rarely  bluish-green,  and  resembles  epidote  in 
appearance.  The  prism  angle  is  110°54',  and  there  is  a  prismatic 
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cleavage.  H  =  7.  It  is  strongly  pleochroic  ;  optical  determinations 
are  given.  Analysis  by  W.  Schimpff  gave  IV  ;  boron  is  also  present. 


Loss  on 

Si02.  A1203.  FeO.  MnO.  CaO.  MgO.  Na20.  ignition.  Total.  Sp.  gr. 


I.  65*39  21  *36  — 

II.  64*12  22*48  — 

III.  36*98  24*58  29*68 

IV.  36*81  57*27  — 


—  2*64  —  [10*61] 

-  4*23  —  [9*17] 

1*14  0*35  7*78  — 

—  1*66  1*38  — 


—  100  2*616—2*617 

—  100  2*623—2*625 

—  100*51  4*010 

1*31  98*45  3*22 

L.  J.  S. 


Ranseitite.  By  Mats  Weibull  ( Jahrb .  Min.,  1900,  i,  Ref.,  187  ; 
from  Geol.  For.  Fork.,  1898,  20,  53). — A  re-examination  of  the  sup¬ 
posed  new  mineral  ransatite  (Abstr.,  1897,  ii,  268)  shows  it  to  be  an 
impure  manganese  garnet  enclosing  quartz,  pyrophyllite,  chloritoid, 
kyanite  and  ore  particles  (haematite  1).  L.  J.  S. 

Tourmaline  from  Elba.  By  E.  Manasse  (Jahrb.  Min.,  1900,  i, 
Ref.,  192  ;  iromProc.  Verb.  Soc .  Toscana  Sci .  Nat. ,  1898,  11,  104 — 107). 
— A  finely  crystalline,  light  ash-grey  substance  in  a  tourmaline-bear¬ 
ing  granite  from  the  Grotto  d’Oggi,  Elba,  was  found,  on  microscopical 
examination  and  chemical  analysis,  to  be  tourmaline.  In  the  analysis, 
the  loss  on  ignition  represents  water  and  silicon  fluoride. 

Loss  on 

Si02.  A1203.  FeO(MnO).  B203.  CaO.  MgO.  Na30.  K20.  ignition.  Total. 

38*30  37*54  12*20  7*47  trace  0*47  1*42  0*32  3*7*2  101*44 

L.  J.  S. 


Kieselguhr  from  County  Antrim.  By  James  Holms  Pollok 
(Sci.  Proc.  R.  Dublin  Soc.,  1899,  9,  N.S.,  33 — 36). — Deposits  of 
kieselguhr,  resting  on  peat  and  covered  only  by  vegetation,  occur  on 
both  banks  of  the  Lower  Bann  from  Toome  Bridge,  where  the  river 
emerges  from  Lough  Neagh,  right  down  to  Coleraine  at  the  mouth. 
At  Toome  Bridge,  the  deposit  is  4  feet  thick.  After  cutting  and 
drying  in  the  sun,  the  material  is  pure  white,  porous  and  very  light 
(sp.  gr.  of  the  mass,  0*5422).  The  material  is  probably  now  being 
deposited  when  the  river  overflows  its  banks,  the  diatoms,  which  are 
mostly  cubical  in  shape,  being  brought  down  from  Lough  Neagh. 
Analyses  gave : 


Soluble  In  sol. 

Si02.  Si02. 

■*'  A1203.  Fe^Oa.  CaO. 

I.  70  9  9*8  5*4  1*5 

II.  57*12  15*89  8*55  2*09  1*14 


MgO. 

Alka¬ 

lis. 

Organic 
matter, 
comb.  Mois- 
water.  ture. 

Total. 

0*1 

— 

12*0 

99*7 

0*83 

0*28 

7  71  6*39 

100*00 

L.  J.  S. 


Illinois  Gulch  Meteorite.  By  H.  L.  Preston  (Amer.  J.  Sci., 
1900,  [iv],  9,  201 — 202). — This  iron  was  found  in  1899,  4  feet 
below  the  surface,  in  Illinois  Gulch,  Deer  Lodge  County,  Montana.  It 
weighs  about  2435  grams,  and  measures  63  x  104  x  105  cm.  No  dis¬ 
tinct  figures  are  brought  out  by  etching.  A  little  troilite  and 
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possibly  some  rhabdite  are  present.  Analysis  by  Mariner  and  Hoskins 
gave : 

Fe.  Ni.  Co.  Si.  P.  C.  Total. 

92*51  6-70  0-16  trace  0*62  0*01  100'00 

L.  J.  S. 

Composition  and  Properties  of  the  Mineral  Waters  of 
Australasia.  By  Archibald  Liversidge,  William  Srey,  and 
G.  Grey  ( Rept .  Australian  Assoc.  Adv.  Sci.,  1898,  7,  87 — 108). — A 
collection  of  all  the  available  analyses  that  have  been  made. 

L.  J.  S. 


288 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Physiological  Chemistry. 


Action  of  the  Blood-gases  on  Breathing.  By  W.  Plavec 
(Pfliiger’s  ArchiVy  1900,  79,  195 — 210).— The  difference  between  the 
action  of  deficiency  of  oxygen  and  increase  of  carbon  dioxide  in  the 
blood  is  greater  than  has  been  supposed.  With  small  carbon  dioxide 
tension  in  the  blood,  such  as  is  obtained  by  breathing  air  containing 
5  per  cent,  of  the  gas,  there  is  only  an  action  on  the  respiratory  move¬ 
ments,  but  with  greater  tension  the  respiratory  centre  is  greatly 
stimulated.  The  theory  of  Hermann,  that  the  deficiency  of  oxygen 
raises  the  irritability  of  the  centre  to  carbon  dioxide,  has  no  founda¬ 
tion  ;  in  fact,  there  is  a  progressive  lessening  of  its  excitability.  The 
terminal  inspirations  of  acute  asphyxia  are  caused  by  the  accumula¬ 
tion  of  carbon  dioxide  in  the  blood.  The  breathing  in  of  this  gas 
causes  an  increased  rate  of  respiration,  and  its  presence  in  the  blood 
is  the  normal  stimulus  to  produce  breathing.  W.  D.  H. 

Respiration  in  the  Frog.  By  J.  Athanasiu  {Pfliigers  Archiv , 
1900,  79,  400 — 422). — The  respiratory  metabolism  in  the  frog  varies 
greatly  with  the  time  of  year.  The  respiratory  quotient  is  in  the 
mean  0'77  in  summer,  and  0'95  in  winter,  but  in  the  winter  it  may 
exceed  unity.  The  high  respiratory  quotient  apparently  depends  on 
reserve  of  oxygen  in  the  tissues.  W.  D.  H. 

Nitrogenous  Metabolism  after  Splenectomy.  By  Lafayette 
B.  Mendel  and  Holmes  C.  Jackson  (. Proc .  Amer.  Physiol,  Soc.>  Dec., 
1899  ;  Amer.J.  Physiol .,  1900,  3,  iii — iv). — In  view  of  the  part  sup¬ 
posed  to  be  played  by  the  spleen  in  uric  acid  formation,  it  was  found 
that,  in  cats  and  dogs,  removal  of  this  organ  does  not  lessen  the 
normal  output  of  uric  acid,  after  diets  of  different  kinds.  The  ability 
of  the  organism  to  form  ailantoin  after  ingestion  of  thymus  or  pan¬ 
creatic  tissue  is  in  no  way  diminished.  W.  D.  H. 

Nutritive  Value  of  Alcohol.  By  Wiebuk  0.  Atwater  {Proc, 
Amer.  Physiol.  Soc.,  Dec.,  1899  ;  Amer.  J,  Physiol .,  1900,  3,  xiii — xiv). 

Experiments  on  men  show  that  alcohol  serves  the  body  as  fuel,  as 
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do  fats  and  carbohydrates.  98  per  cent,  of  the  alcohol  given  was 
oxidised  in  the  body,  and  the  alcohol  supplied  about  one-fifth  of  the 
total  energy  during  rest,  and  about  one-seventh  during  work. 

W.  D.  H. 

Digestion  of  Carbohydrates  by  Aplysia.  By  Franz  Rohmann 
(i Chem .  Centr.t  1900,  i,  50  ;  from  Centr.  Physiol .,  13,  455). — The 
Aplysia ,  like  the  Geophila ,  live  on  the  green  portions  of  plants,  and 
those  found  in  the  Bay  of  Naples  principally  consume  the  algae,  Ulva 
lactuca ,  which  contains  starch,  and  a  pentosan  which  is  soluble  in 
water.  By  the  action  of  an  enzyme  in  the  intestines,  the  starch  is 
converted  into  dextrose.  Although  glycogen  was  not  found  in  the 
intestines,  the  presence  of  a  pentosan  identical  with  that  of  the  algae 
was  detected.  E.  W.  W. 

Some  Comparative  Analyses  of,  and  Digestion  Experiments 
with,  White  and  Whole-meal  Breads.  By  Otto  Rosenheim  and 
Philip  Schidrowitz  ( Analyst ,  1899,  24,  227 — 234). — Analyses  are 
recorded  of  ordinary  white  bread,  ordinary  whole-meal  bread,  and 
patent  whole-meal  bread  ;  the  figures  relating  to  the  two  brown  breads 
reveal  no  striking  differences,  and  although  the  white  bread  was 
somewhat  poorer  in  mineral  phosphatic  matter  and  total  soluble  con¬ 
stituents,  its  nitrogenous  matter,  or  total,  pure,  and  soluble  albumin 
was  about  equal  to  that  of  the  brown  samples. 

Digestion  experiments  (salivary,  gastric  +  pancreatic,  and  pan¬ 
creatic),  conducted  in  vitro,  did  not  accord  with  the  popular  belief  in 
the  superiority  of  the  brown  breads ;  in  fact,  white  bread  is  superior 
as  far  as  digestibility  pure  and  simple  is  concerned.  L.  de  K. 

Plasmon.  By  Heinrich  Poda  and  Wilhelm  Prausnitz  (Zeit. 
Biol.,  1900,  39,  279 — 312). — Plasmon  is  a  new  preparation  from  the 
proteids  of  milk.  The  experiments  here  recorded,  which  were  carried 
out  on  human  beings,  show  that  it  is  easily  digestible  and  assimilable, 
and  that  its  nutritive  value  is  equal  to  that  of  meat.  W.  D.  H. 

Assimilation  of  Iron.  By  Emil  Abderhalden  (Zeit.  Biol.,  1900, 
39,  193 — 270). — The  numerous  experiments  here  recorded  on  various 
animals  relate  principally  to  the  estimation  of  haemoglobin.  They 
support  the  author’s  previous  contention  that  the  iron  of  inorganic 
compounds,  of  haemoglobin,  and  of  haematin  in  the  food,  is  absorbed 
and  utilised  in  the  manufacture  of  haemoglobin.  W.  D.  H. 

Absorption  in  the  Small  Intestine.  By  Otto  Cohnheim  (Zeit. 
Biol.,  1900,  39,  167 — 172). — The  main  contention  of  the  argument 
from  the  experiments  recorded,  which  consisted  chiefly  in  destroying 
the  epithelium  of  the  small  intestine  with  hot  water,  is  that  the  living 
cells  play  an  important  selective  part  in  absorption.  Hober’s  contention 
that  the  act  of  absorption  is  the  same  in  principle  in  living  and  dead 
animals  is  contested.  W.  D.  H. 

Reduction  of  Cholesterol  to  Coprosterol  in  the  Human 
Intestine.  By  Paul  Muller  (Zeit.  physiol.  Chem.,  1900,  29, 
129 — 135). — Whether  the  reduction  of  cholesterol  into  coprosterol 
which  Bondzynski  showed  occurred  in  the  intestine  is  due  to  putre- 
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factive  organisms  or  to  the  normal  action  of  the  digestive  juices  is  a 
matter  of  doubt.  By  a  pure  milk  diet,  the  putrefactive  processes  in 
the  intestine  are  reduced  to  a  minimum  ;  under  these  circumstances, 
cholesterol  is  found  unchanged  in  the  faeces.  The  fact  that  cholesterol 
is  found  in  meconium,  the  contents  of  the  foetal  intestine  (Flint),  also 
points  to  the  bacterial  origin  of  coprosterol.  W.  D.  H. 

Chemical  Changes  in  the  Developing  Egg.  By  P.  A.  Levene 
( Proc .  Amer.  Physiol.  Soc.t  Dec.,  1899  ;  Amer .  J.  Physiol .,  1900,  3, 
xii — xiii). — The  quantity  of  xanthine  bases  and  nuclein  compounds 
increases  with  the  growth  of  the  egg  embryo.  The  importance  of 
mineral  salts  increases  also.  The  following  table  summarises  the  facts 
with  regard  to  nitrogen ;  the  numbers  given  are  percentages  : 


Unfertilised  Eggs  after  fertilisation, 

Nitrogen.  eggs.  24  hours.  10  days.  19  days. 

In  mono-amino-compounds  21  TO  21*37  22*72  0 

In  bases  . . .  12*07  25*10  12*48  28*25 

In  proteids  .  66*00  53*57  64*79  71  *84 

W.  D.  H. 


Composition  of  Hen’s  Egg.  By  Adolf  Juckenack  ( Chem .  Oentr ., 
1900,  i,  304  ;  from  Zeit.  Unters.  Nahr.  Genussmittel.y  1899,  905—913). 
— The  quantity  of  phosphorus  contained  in  the  ash  of  yolk  of  egg  does 
not  represent  much  more  than  half  the  amount  before  incineration, 
for,  owing  to  insufficiency  of  bases,  a  portion  of  the  phosphoric  acid  is 
reduced  during  combustion  ;  it  is  necessary,  therefore,  to  add  sodium 
carbonate  and  potassium  nitrate  before  incinerating.  An  egg  contains 
0*455  per  cent,  of  phosphorus,  the  white  containing  0*031  and  the 
yolk  1*279  per  cent.  Of  the  latter,  0*478  is  present  as  distearyl- 
lecithin  (5*42  per  cent.),  0*345  as  the  compound  of  vitellin  and  di- 
stearyllecithin (3*93  percent.),  0*178  as  nucleins,  and  0*278  as  insoluble 
phosphates,  glyeerophosphoric  acid  or  derivatives.  The  yolk  contains 
0*91  per  cent,  of  cholesterol.  E.  W.  W. 

Chemical  Composition  of  New-born  Children.  By  William 
Camerer,  jun.,  and  Friedrich  Soldner  (Zeit.  Biol .,  1900,  39, 
173 — 192). — The  total  composition  of  three  new-born  children  is 
given,  and  contrasted  with  that  of  human  milk.  W.  D.  H. 

Chemico-physical  Relations  of  Animal  Juices  and  Tissues. 
By  Max.  Oker-Blom  ( PJlugers  Archiv,  3  900,  79,  111— 145).— The 
electrical  conductivity  reckoned  for  a  unit  column  of  1  c.c.  offering  a 
resistance  of  1  ohm  is,  at  25°,  for  defibrinated  ox  blood,  52*5  to  70*9  ; 
for  ox-serum,  114*4  to  131*1  ;  for  defibrinated  pig’s  blood,  44*5  to  51*5  ; 
and  for  pig’s  serum,  119*3  to  126*8;  for  a  0*7  per  cent,  solution  of 
sodium  chloride,  it  is  124*1,  a  number  approximately  equal  to  that  of 
serum.  By  diluting  blood  or  serum  with  distilled  water,  the  con¬ 
ductivity  increases  much  more  quickly  than  that  of  a  0*7  per  cent, 
solution  of  sodium  chloride  with  the  same  amount  of  dilution.  The 
degree  of  dissociation  of  the  serum  electrolytes  is  0*65  to  0*76,  and  of 
the  blood  0*34  to  0*45.  Between  20°  and  40°,  the  conductivity  in- 
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creases  with  the  temperature.  No  difference  was  found  between 
arterial  and  venous  blood.  The  conductivity  depends  partly  on  the 
electrolytes  of  the  corpuscles.  W.  D.  H. 

Influence  of  Iodine,  Sodium  Iodide,  and  Iodothyrin  on  the 
Circulation.  By  A.  G.  Barbera  ( Pfliigers  Archiv ,  1900,  79, 
312 — 318). — Largely  polemical.  Laudenbach  has  found  that  iodothyrin 
has  not  the  action  on  the  circulation  described  by  von  Cyon.  He,  how¬ 
ever,  used  Nothin’s  preparation,  which  appears  to  be  very  toxic,  whilst 
von  Cyon  used  Baumann’s  iodothyrin.  The  latter  lowers  the  blood 
pressure  and  the  heart  rate,  whilst  Notkin's  preparation  acts  in  the 
opposite  way.  Iodine  and  sodium  iodide  act  like  Notkin’s  preparation, 
stimulating  the  cardiac  accelerators  and  vaso-constrictors,  and  depress¬ 
ing  the  inhibitory  nerves  of  the  heart  and  blood-vessels.  W.  D.  H. 

Infusion  after  Severe  Haemorrhage.  By  Percy  M.  Dawson 
(Proc.  Amer.  Physiol.  Soc .,  Dec.,  1899  ;  Amer.  J.  Physiol .,  1900,  3, 
xxviii). — After  removal  of  large  quantities  of  blood  in  dogs,  infusion 
with  isotonic  solutions  (normal  saline  with  and  without  milk,  Binger’s 
solution)  was  performed.  A  post-haemorrhagic  fall  of  red  corpuscles 
continues  for  from  four  to  eight  days.  This  is  not  due  to  osmotic 
changes  in  the  plasma,  but  to  the  low  resistance  of  the  remaining 
corpuscles.  With  regard  to  the  post-haemorrhagic  leucocytosis  which 
were  noted,  there  is  no  evidence  that  the  polymorpho-nuclears  are 
formed  from  the  lymphocytes,  at  any  rate  in  the  circulating  blood. 

W.  D.  H. 

Influence  of  Protoplasmic  Poisons  on  Lymph  Formation. 
By  William  J.  Gies  and  Leon  Asher  ( Proc .  Amer.  Physiol.  Soc.y  Dec., 
1899  ;  Amer.  J.  Physiol .,  1900,  3,  xix — xx). — Experiments  were  made 
on  dogs  with  quinine  and  arsenic.  Quinine  does  not  interfere  with 
the  usual  influence  of  dextrose,  but  suppresses  the  action  of  leech 
extract.  The  action  of  dextrose  as  a  lymphagogue  therefore  depends 
on  physical  factors,  and  of  leech  extract  on  physiological  factors. 
The  effect  of  sugar  is  not  merely  due  to  increased  capillary  pressure, 
for  in  a  dog,  after  quinine  and  dextrose,  the  lymph  flow  continued  for 
three  hours  after  the  animal’s  death.  Arsenic  increases  the  permea¬ 
bility  of  the  vessel  walls,  but  it  hardly  influences  the  flow  of  lymph. 
Starling’s  mechanical  theory  therefore  fails.  W.  D.  H. 

Bile  as  a  Solvent.  By  Benjamin  Moore  (Proc.  Amer.  Physiol. 
Soc.,  Dec.,  1899  ;  Amer.  J.  Physiol .,  1900,  3,  xiv — xv). — Bile  dissolves 
lecithin  and  cholesterol.  It  also  dissolves  soaps  and  free  fatty  acids. 
This  power  is  due  to  the  bile  salts,  and  is  increased  by  the  presence  of 
lecithin  in  solution.  Cholesterol  and  soaps  of  calcium  and  magnesium 
are  only  slightly  soluble  in  bile,  but  are  more  soluble  when  lecithin 
is  present  also.  The  sodium  soaps  are  more  soluble  in  bile  than  in 
water ;  the  solution  is  less  viscid  when  bile  is  present,  and,  on  cooling, 
the  soaps  are  precipitated  in  a  granular  form,  not  as  a  jelly.  All 
these  facts  show  the  importance  of  bile  in  the  digestion  of  fats. 

W.  D.  H. 

Fat  in  Cartilage.  By  Cesare  Sacerdotti  ( Virchow's  Archiv , 
1900,  159,  152 — 173). — The  fat  in  cartilage  cells  is  constantly  and 
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normally  present.  It  increases  in  quantity  with  the  physiological 
growth  of,  and  diminishes  with  degenerative  changes  in,  the  cells, 
although  in  some  cases  of  inanition  the  lessening  of  the  cartilage  fat 
is  not  perceptible.  W.  D,  H. 

Hepatic  Glycogen  during  Pregnancy.  By  Albert  Charrin 
and  A.  GmiA&uoKA!v(Compt.rend.,  1900, 130,  673 — 675). — Experiments 
on  guinea-pigs  show  that  the  hepatic  glycogen  increases  during 
pregnancy,  especially  as  full  term  approaches.  This  increase  is  more 
marked  if  sugar  is  supplied  to  the  animals.  The  sugar  eliminated  by 
the  urine  is  more  considerable  in  gravid  as  compared  with  normal 
animals.  The  need  of  the  animals  for  sugar  is  thus  less  during 
pregnancy,  and  the  accumulated  carbohydrate  is  believed  to  be  used 
up  later  for  the  needs  of  lactation.  W.  D.  H. 

Does  Cellulose  occur  in  the  Shield  of  Sepia?  By  Friedrich  N. 
Schulz  (Zeit.  physiol.  Chem.,  1900,  29,  124 — 128). — Ambronn  (Mitt, 
zool.  Station  Neapel ,  1890,  9,  475)  states  that  besides  chitin,  the  so- 
called  Os  sepice  contains  cellulose.  This  is  stated  to  be  an  error. 

W.  D.  H. 

The  Catechol-like  Substance  of  the  Suprarenale.  By  Otto 
von  Furth  (Zeit.  physiol.  Chem.,  1900,  29,  105 — 123.  Compare 
Abstr.,  1899,  ii,  115). — The  active  substance  in  the  suprarenal  bodies 
which  produces  the  typical  rise  of  blood  pressure  is  termed  suprarenine. 
It  is  believed  to  be  a  hydro-derivative  of  dihydroxypyridine  of  the 
composition  C5H702N  or  C5H0O2N.  It  may  be  readily  separated  as 
an  iron  compound,  0*000017  gram  of  which  produces  a  rise  of  blood 
pressure.  It  differs  in  its  reactions  and  composition  entirely  from 
Abel’s  epinephrine,  which  is  stated  to  produce  no  effect  on  blood 
pressure.  The  suprarenals  contain  0*01  per  cent,  of  epinephrine, 
and  from  0*1  to  0*17  per  cent,  of  suprarenine.  A  very  small  con¬ 
tamination  of  the  former  with  the  latter  would  produce  a  rise  of  blood 
pressure.  W.  D.  H. 

Deposits  of  Uric  Acid  Artificially  Produced  in  Birds.  By 
E.  Schreiber  and  Zaudy  (Pfliiger’s  Archiv ,  1900,  79,  53 — 98). — 
In  the  course  of  Ebstein’s  investigations  of  the  aetiology  of  gout,  he 
succeeded  with  hens  in  producing  deposits  of  urates  artificially  in 
the  organs  and  tissues  after  ligature  of  the  ureters,  or  injury  to  the 
kidneys  produced  by  injection  of  chromates.  These  experiments 
having  been  called  in  question,  the  present  work,  carried  out  under 
Ebstein's  supervision,  consisted  in  repeating  and  confirming  them. 
The  deposits,  partly  crystalline,  partly  amorphous,  were  found  in  the 
blood,  lymph,  and  among  the  tissue  elements  in  various  organs.  Al¬ 
though  the  view  is  supported  that  the  uric  acid  is  the  source  of  the 
irritation  in  gout,  the  actual  deposition  of  the  urates  is  considered  to 
occur  postmortem,  or  at  earliest  in  the  ante-mwtem  death  agony. 

W.  D.  H. 

Coagulable  Proteids  of  Connective  Tissues.  By  William 
J.  Gies  and  A.  N.  Bichards  (Proc.  Amer.  Physiol.  Soc .,  Dec.,  1899  ; 
Amer.  J.  Physiol .,  1900,  3,  v). — In  aqueous  and  magnesium  sulphate 
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extracts  of  tendon,  there  are  two  coagulable  proteids ;  one  separates 
at  54 — 57°,  the  other  at  73°.  Elastic  ligaments  contain  more  pro- 
teid  than  tendon,  and  fractional  heat  coagulation  indicates  the  existence 
of  as  many  as  five  proteids ;  they  also  contain  a  large  quantity  of 
creatine.  W.  D.  H. 

Gluco-proteids  of  White  Fibrous  Tissue.  By  William  J. 
Gies  and  William  D,  Cutter  ( Proc .  Amer.  Physiol .  Soc.,  Dec.,  1899; 
Amer.  J.  Physiol .,  1900,3,  vi). — The  amounts  of  nitrogen  and  sulphur 
in  the  mucin  obtained  in  lime-water  extracts  from  the  tendo  Achillis 
indicate  that  there  are  several  members  of  the  group  present,  and 
that  these  are  different  from  those  in  the  tendon  sheath.  The  osazone 
obtained  melts  at  182°,  but  a  pure  crystalline  product  was  not  iso¬ 
lated.  Some  experiments  appear  to  indicate  the  possibility  of  the 
presence  of  glucosamine.  The  differences  between  mucins,  mucoids, 
and  chondro-proteids  appear  to  depend  chiefly  on  the  proportions  of 
proteid  and  acid  radicles  in  them.  W.  D.  H. 

Organic  Phosphorus  Compounds  in  Infants’  Urine.  By 
Arthur  Keller  (Zeit.  physiol.  Chem.,  1900,  29,  146 — 184). — Child¬ 
ren  fed  on  mother’s  milk  excrete  less  phosphorus  than  those  fed  on 
cow’s  milk.  This  is  not  entirely  dependent  on  the  amount  of  phos¬ 
phorus  in  the  food.  Full  particulars  are  given  of  experiments  on 
numerous  infants,  healthy  and  sick,  the  amount  of  phosphorus  be¬ 
ing  determined  both  in  organic  and  inorganic  compounds  in  the  urine. 
The  amount  of  organically  combined  phosphorus  in  three  healthy 
children  corresponds  with  0 ’00218  to  0’0167  gram  of  phosphoric 
oxide,  which  is  more  in  proportion  to  body  weight  than  in  adults  ;  in 
relation  to  total  phosphorus,  from  0’5  to  9 ’9  per  cent,  is  in  organic 
combination;  in  adults,  the  number  is  from  1*6  to  4*8  (Oertel). 
These  numbers  do  not  run  parallel  to  the  total  phosphorus  or  total 
nitrogen  in  either  food  or  excreta.  They  are,  however,  parallel  to 
the  amount  of  phosphorus  retained  in  the  body.  The  amount  is  not 
influenced  by  the  administration  of  sodium  phosphate,  but  the  or¬ 
ganic  phosphorus  does  not  come  exclusively  from  the  food,  but  from 
organs  rich  in  nuclein.  W.  D.  H. 

Elimination  of  Sodium  Cacodylat©  in  the  Urine  after 
Administration  by  the  Stomach.  By  Henri  Imbert  and  E. 
Badel  ( Compt .  rend .,  1900, 130,  581 — 583). — Sodium  cacodjlate,  when 
administered  by  ingestion  in  quantity  amounting  to  0*2  gram,  has  a 
marked  effect  in  reducing  the  volume  of  urine  eliminated  for  three  or 
four  days,  although  this  soon  returns  to  its  normal  amount.  The 
greater  part  of  the  cacodylate  is  eliminated  in  the  urine  during  the 
first  twenty-four  hours,  and  after  this  approximately  the  same  minute 
quantity  (0*003  gram)  is  eliminated  each  day  for  about  a  month,  the 
elimination  being  then  complete.  C.  H.  B. 

Oxidation  of  Urine.  Phenols  and  Indican.  By  S.  Cotton 
(J.  Pharm .,  1900,  [  vi  ],  11,  59 — 61.  Compare  Abstr.,  1899,  ii,  780). — 
The  oxidation  product  of  indican,  the  formation  of  which  is  used  as  a 
test  for  this  substance  in  urine,  may  be  obtained  from  urine  as  follows  : 
The  urine  is  distilled  with  1/2  0th  of  its  weight  of  nitric  acid  until  40 
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per  cent,  has  distilled  over,  the  distillation  being  effected,  as  far  as 
possible,  out  of  contact  with  air.  The  solid  carbonaceous  residue  in  the 
flask  is  collected  and  treated  with  light  petroleum  to  remove  benzoic 
acid,  &c.,  and  then  extracted  with  chloroform,  which  dissolves  out 
the  oxidation  product  of  indican,  and  on  evaporation  yields  it  in  the 
form  of  coloured,  prismatic  crystals. 

The  first  portion  of  the  distillate,  obtained  as  above,  contains 
benzoic  acid,  and  the  latter  portions,  a  phenol  derivative  which  forms 
a  red  crystalline  potassium  salt.  H.  R.  Le  S. 

Physiological  Action  of  Tellurium  Compounds.  By  William 
J.  Gies  and  L.  D.  Mead  ( Proc .  Amer.  Physiol.  Soc.  Dec.,  1^899  ; 
Amev.  J ’.  Physiol .,  1900,  3,  xx — xxi). — In  dogs,  small  doses  (01  gram 
daily)  of  tellurous  oxide,  sodium  tellurite,  and  tellurium  tartrate  have 
no  effect  on  metabolism.  Tellurium  is  eliminated  in  the  urine  and 
fseces,  and  the  odour  of  methyl  telluride  in  the  expired  air  is  pronounced. 
Larger  doses  (0*2  to  0*5  gram)  cause  violent  vomiting,  disintegration 
of  the  gastric  mucous  membrane,  interference  with  the  secretion  of 
hydrochloric  acid,  and  regurgitation  of  bile.  Under  1  per  cent,  of 
tellurium  tartrate  and  sodium  tellurite  does  not  hinder  artificial  peptic 
or  tryptic  digestion.  When  tellurium  compounds  come  in  contact 
with  tissue  cells,  reduction  to  the  metallic  state  occurs,  although 
tellurium  itself  is  soluble  in  the  body  juices.  Thus  tellurium  was 
recovered  from  liver,  kidneys,  bile,  and  brain,  but  most  from  the 
tissues  about  the  point  of  injection.  W.  D.  H. 

Behaviour  of  Chitosamine  [G-lueosamine]  Hydrochloride  in 
the  Animal  Organism.  By  Theodor  It.  Offer  and  Sigmund 
Frankel  ( Chem .  Centr.,  1900,  i,  211;  from  Centr.  Physiol. ,  13, 
489 — 491). — The  urine  of  men  or  dogs  fed  with  glucosamine  hydro¬ 
chloride  showed  distinct  reducing  properties  and  was  dextrorotatory. 
By  determining  the  rotatory  power,  it  was  found  that  when  doses  of 
10 — 20  grams  were  administered  to  dogs  per  os,  20  per  cent,  of  the 
glucosamine  hydrochloride  was  excreted  in  the  first  seven  hours,  and 
that  after  this  time  the  urine  became  optically  inactive.  Similar 
results  were  obtained  by  subcutaneous  injection.  Glucosamine  may 
be  separated  from  the  urine  as  the  benzoate.  E.  W.  W. 

Study  of  the  Relationship  between  the  Chemical  Con¬ 
stitution  of  Alkylated  Alkaloids  and  their  Physiological 
Action.  By  Wladimir  Rosenstein  ( Compt .  rend.,  1900,  130, 
752 — 755). — The  following  alkaloid  salts,  basic  cinchonine  hydro¬ 
chloride,  and  the  hydrochlorides  of  methylcinchonine,  dimethylcin- 
chonine,  cinchotoxine  and  methylquinine,  produce  tetanic  and  epileptic 
convulsions,  whereas  the  salts  of  the  corresponding  quaternary  bases, 
namely,  cinchonine  and  methylcinchonine  methochlorides,  dimethyl- 
cinchonine  benzochloride,  cinchonine  dimethochloride,  and  quinine 
and  methylquinine  methiodides  have  a  paralysing  action ;  moreover, 
the  toxic  effect  of  the  latter  series  is  always  much  greater  than  that 
of  the  former. 

No  definite  relationship  can  be  traced  as  to  effect  of  alkylation 
on  the  physiological  action  of  the  alkaloid;  cinchotoxine  and  its 
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A-methyl  derivative,  methylcinchonine,  have  the  same  effect,  whereas 
methylquinine  differs  from  quinine  in  being  a  highly  poisonous  base. 
The  curarising  action  of  the  second  series  of  salts  seems  to  be  due  to 
the  molecular  configuration  peculiar  to  quaternary  bases. 

G.  T.  M. 

Suprarenal  Extracts.  By  Benjamin  Moore  and  C.  Purinton 
(. Proc .  Amer.  Physiol.  Soc.}  Dec.  1899  ;  Artier .  J.  Physiol. ,  1900,  3, 
xv,  xvi — xvii). — In  the  dog,  injection  of  extracts  of  suprarenal  medulla 
in  doses  varying  from  0‘24  to  24  millionths  of  a  gram  per  kilo,  of 
body  weight  produces  marked  results.  The  minutest  doses  produce 
a  fall  instead  of  a  rise  of  blood  pressure.  This  is  considered  to  be 
due  to  the  action  of  the  same  active  substance,  not  to  admixture 
with  a  second  material.  The  results  show  that  any  activity  possessed 
by  the  substances  hitherto  isolated  from  the  suprarenal  may  be  ex¬ 
plained  by  slight  contamination  with  the  unaltered  active  principle. 
In  separating  the  active  substance,  the  use  of  alkali  should  be  avoided. 
The  presence  of  the  chromogen  must  not  be  taken  alone  to  indicate  the 
presence  of  active  material.  A  new  colour  reaction  of  the  chromogen 
is  described,  namely,  dilute  ferric  chloride  after  excess  of  zinc  acetate 
gives  an  evanescent,  deep  violet  colour,  which,  in  strong  solutions, 
leaves  a  violet  precipitate.  W.  D.  H. 

A  Depressor  Substance  in  the  Suprarenal  Gland.  By  It. 
Hunt  (Proc.  Amer.  Physiol.  S oc.t  Dec.,  1899  ;  Amer.  J.  Physiol .,  1900, 
3,  xviii — xix). — After  epinephrine  has  been  removed  from  an  aqueous 
extract  of  suprarenal  by  means  of  benzoyl  chloride,  a  substance  re¬ 
mains  which  produces  a  fall  of  blood  pressure.  By  both  chemical  and 
physiological  properties,  this  substance  is  found  to  be  choline. 
Extracts  of  sympathetic  ganglia  and  brain  contain  choline  also. 

W.  D.  H. 

Mucin.  By  I.  Levin  (Proc.  Amer.  Physiol.  Soc.,  Dec.,  1899;  Amer. 
J.  Physiol .,  1900,  3,  xxix — xxx). — Thyroidectomy  causes  auto-intoxica¬ 
tion  from  the  accumulation  of  mucin  in  the  blood.  Injection  of  mucin 
in  sodium  carbonate  has  no  effect  on  healthy  rabbits,  but  is  fatal  to 
those  without  a  thyroid.  In  dogs,  it  causes  a  fall  of  blood  pressure 
due  to  its  action  on  the  vasomoter  centre.  W.  D.  H. 

Metabolism  in  Pernicious  Anaemia.  By  Waclaw  von  Morac- 
zewski  (Virchow's  Archiv ,  1900,  159,  221 — 247). — Observations  were 
made  on  four  patients  suffering  from  pernicious  ansemia.  In  the 
simple  ansemia,  a  noteworthy  feature  of  the  metabolism  is  a  retention 
of  chlorine.  From  the  cases  now  recorded,  the  characters  of  the 
metabolism  are  so  marked  as  to  assist  diagnosis.  They  are,  a  rela¬ 
tively  large  excretion  of  chlorine,  an  absolute  loss  of  calcium,  and  a 
small  excretion  of  both  nitrogen  and  phosphorus.  W.  D.  H. 

Multiple  Amyloid  Tumours  in  the  upper  Air  Passages.  By 
Paul  Manasse  (Virchow's  Archiv ,  1900,  159,  117 — 136). — Some  cases 
of  multiple  tumours  in  the  upper  air  passages  are  recorded,  with  full 
clinical  and  microscopical  details.  The  substance  of  the  tumours,  which, 
in  an  early  stage,  appeared  to  be  sarcomatous,  was  later  found,  from 
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its  microscopic  appearance  and  reaction  with  iodine,  to  be  amyloid, 
or  lardacein.  From  the  history  of  the  cases,  and  the  examination 
after  death,  it  is  regarded  as  probable  that  the  amyloid  substance  is 
formed  within  the  lymphatic  vessels  and  canaliculi,  and  that  the  in¬ 
filtration  of  the  connective  tissue  is  secondary  to  this. 

W.  D.  H. 

Occurrence  of  Lactic  Acid  in  the  Animal  Organism  in 
Reference  to  Arsenical  Poisoning.  By  Kurata  Morishima 
( Chem .  Centr .,  1900,  i,  45  ;  from  Arch.  exp.  Path.  Pharm .,  43, 
217 — 244). — Sarcolactic  acid  occurs  in  the  liver  of  all  animals,  and  is 
also  found  in  the  kidneys,  the  coat  of  the  stomach,  and  the  blood. 
After  death,  the  quantity  of  lactic  acid  in  the  liver  increases  as  the 
glycogen  decreases,  fermentation  lactic  acid,  however,  being  mainly 
formed.  In  cases  of  poisoning  by  arsenious  oxide,  the  consequent 
rapid  disappearance  of  glycogen  in  the  liver  is  accompanied  by  the 
formation  of  a  large  quantity  of  paralactic  acid  in  this  organ,  and  also 
in  the  blood.  Arsenical  poisoning  also  causes  an  even  larger  increase 
of  lactic  acid  in  the  kidneys  than  in  the  liver.  E.  W.  W. 

Toxicology  of  Potassium  Chlorate.  By  S.  J.  Meltzer  (. Proc . 
Amer.  Physiol.  Soc Dec.,  1899  ;  Amer.  J.  Physiol.,  1900,  3,  ix — x). — 
Potassium  chlorate  does  not  cause  death  by  changes  in  the  blood. 
Death  often  supervenes  before  the  blood  is  altered,  and  the  formation 
of  methsemoglobin  within  the  vessels  is  comparatively  harmless. 
Death  results  from  paralysis  of  inspiratory  muscles.  Intracerebral 
injection  shows  it  is  a  poison  to  nerve-cells,  first  exciting,  then  para¬ 
lysing  them.  W.  D.  H. 


296 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Fermentation  of  Yeast.  By  Carl  J.  Lintner  ( Chem .  Centr ., 
1900,  ii,  54;  tYomjCentr.  Balct.  Parasite  5,  ii,  793 — 800). — Chlorides 
check  the  fermentation  of  yeast,  whilst  the  action  of  sulphates  depends 
on  the  base.  Zinc,  magnesium,  and  ferrous  sulphates,  and  potassium 
hydrogen  phosphate  promote  the  fermentation,  whilst  copper,  and, 
still  more,  manganese  sulphate,  disodium  phosphate,  ammonium  salts, 
and  perhaps  nitrates  retard  it.  Saturated,  and  in  some  cases  super¬ 
saturated,  solutions  were  employed. 

The  fermentation  of  yeast  diminishes  gradually,  as  the  reserve  sub¬ 
stances  are  consumed.  By  adding  sodium  sulphate,  which  induces 
vigorous  fermentation,  to  yeast,  it  would  be  possible  to  ascertain 
whether  the  yeast  is  fresh,  or  whether  it  has  been  kept  for  some  time; 
but  this  is  not  thought  to  be  of  practical  importance. 

The  effect  of  salts  may  be  due  to  abstraction  of  water,  by  which  the 
plasma  would  be  stimulated  ;  excessive  abstraction  of  water  (by  chlor 
ides)  would  act  deleteriously.  N.  H.  J.  M. 
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Formation  of  Alcohol  in  the  Putrefaction  of  Proteids  free 
from  Carbohydrates.  By  Dioscoride  Yitali  (Chem.  Centr.,  1900, 
i,  141 — 142  ;  from  Boll.  Chim.  Farm.,  38,  729 — 734). — Alcohol  was 
found  amongst  the  products  formed  by  allowing  horse  muscle,  from 
which  the  fat  and  sugar  had  been  completely  removed,  to  putrefy  in 
presence  of  water  at  28 — 32°  from  July  to  December.  Blumenthal 
and  Mayer  (Abstr.,  1899,  i,  968)  have  observed  the  formation  of  a 
hexose  from  albumin,  and  the  glucoproteids  or  compounds  of  the 
simpler  proteids,  such  as  albumin  or  globulin  with  carbohydrates,  also 
yield  sugars  which  may  be  fermented.  According  to  Gautier  and 
Etard  (Abstr.,  1882,  1115),  the  putrefaction  and  fermentation  of 
muscular  tissue  takes  place  in  two  periods,  an  acid  reaction  obtain¬ 
ing  in  the  first  period,  and  an  alkaline  reaction  in  the  second ;  the 
formation  of  alcohol  takes  place  in  the  latter  period.  The  bacteria 
which  cause  putrefaction  are  also  capable  of  producing  alcoholic  fer¬ 
mentation.  Experiments  have  been  made  with  mucin,  a  glucoproteid 
found  in  considerable  quantities  in  snails  ;  the  fresh  aqueous  extract 
was  neutral,  but  on  keeping  became,  first,  acid,  then,  after  a  time, 
again  neutral,  and  finally,  in  2 — 3  months,  acquired  a  faint  alkaline 
reaction.  True  putrefaction  had  not,  however,  commenced,  and  con¬ 
sequently  alcohol  had  not  been  formed.  E.  W.  W. 

Acetio  Bacteria.  By  W.  Henneberg  (Bied.  Centr.,  1900,  29, 
66 — 67 ;  from  Centr .  Baht .  Parasit.,  4,  ii,  14,  67,  and  138). — In  addi¬ 
tion  to  the  two  new  varieties  previously  described  (Bied.  Centr.,  28, 
647),  a  third  (Bacterium  acetigenum)  has  been  found. 

As  regards  temperature,  it  was  found  that  in  the  case  of  five  varie¬ 
ties  (excluding  B .  acetigenum),  the  production  of  acetic  acid  is  very 
slight  at  33°,  but  is  considerable  at  26 — 29°,  and  (with  the  excep¬ 
tion  of  B.  acetosum)  at  15°  again  very  slight. 

The  degree  of  acidity  produced,  under  conditions  as  favourable  as 
possible,  by  the  different  varieties  was  as  follows  :  Bacterium  oxy- 
dans,  2  ;  B .  acetigenum,  2'72 ;  B.  acetosum ,  B.  aceti ,  and  B.  Fiitzing- 
ianum ,  6'6  ;  and  B.  Pasteurianum,  6*2  per  cent. 

The  highest  percentage  of  alcohol  in  which  acetic  acid  can  be  pro¬ 
duced  varies  a  good  deal.  The  limit  is  lowest  in  the  case  of 
B.  acetigenum  (less  than  5  per  cent.);  with  B.  oxydans,  it  is  7 ;  with 
B.  Kiitzingianum,  and  B.  Pasteurianum,  9*5  ;  and  with  B .  acetosum 
and  B.  aceti,  11  per  cent.  None  of  the  six  varieties  develops  in  beer 
to  which  3 — 6  per  cent,  of  acetic  acid  has  been  added. 

N.  H.  J.  M. 

Effect  of  different  Substances  on  the  Curdling*  of  Milk.  By 
Thomas  Bokorny  (Bied.  Centr.,  1900,  29,  62 — 65 ;  from  Milchzeit., 
1898,  No.  49,  769). — Certain  poisons,  such  as  0'01  per  cent,  solutions 
of  hydroxylamine  hydrochloride,  formaldehyde,  and  menthol,  which 
act  strongly  on  putrefying  bacteria,  have  no,  or  very  little,  effect  on 
the  lactic  acid  bacillus.  A  number  of  experiments  were  made  in 
which  various  substances  were  added  to  milk,  which  was  then  kept  at 
the  temperature  most  favourable  to  curdling  (26 — 27°).  Milk  alone 
curdled  in  24  hours.  In  the  following  summary  of  results,  the  time 
required  for  curdling  is  given  after  each  substance.  Oil  of  turpentine 
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(1  :  75000),  48  hours;  menthol  (0*01  per  cent.),  48  hours;  eugenol 
(0’005  per  cent.),  24  hours;  cinnamaldehyde  (0*005  per  cent.),  24 
hours  ;  y-  and  o-hydroxybenzaldehydes  (0*05  per  cent.),  after  48  hours  ; 
p-  and  o-hydroxybenzoic  acids  (neutralised,  0*05  per  cent.),  within 
48  hours ;  p-  and  o-cresols  (0*05  per  cent.),  48  hours;  paraldehyde 
(0*1  per  cent.),  24  hours  ;  salicylaldehyde  (0*1  per  cent,),  48  hours  ; 
carvol  (0*05)  and  cuminaldehvde  (0*005  per  cent.),  24  hours  ;  salicylic 
acid  (0*2  per  cent.),  3  days;  heliotropin  (0*1  per  cent.),  24  hours; 
formaldehyde  (0*002  per  cent.),  24  hours;  (0*01  per  cent.),  3  days; 
(0*1  per  cent.),  no  curdling  in  6  days. 

Silver  nitrate  (0*001  per  cent.),  48  hours  ;  (0*01 — 0*1  per  cent.), 
4  days  ;  (0*2  per  cent.),  no  curdling  in  6  days  ;  hydroxy lamine  hydro¬ 
chloride  (0*1  per  cent.),  48  hours  ;  boric  acid  (0*1 — 0*2  per  cent.)  has 
scarcely  any  appreciable  effect  according  to  Lazarus.  Sodium 
carbonate  (0*3  per  cent.),  no  effect  (Lazarus  in  Kouig's  Nahrungsmittel , 
2,  244).  Calcium  hydroxide  (0*15  per  cent.)  has  no  effect,  and  borax 
(0*4  per  cent.)  very  little  effect  on  bacteria  (Lazarus).  Hydrogen 
peroxide  (0*1  and  1*0  per  cent.),  3  days.  N.  H.  J.  M. 

Denitrification  and  Fermentation.  By  Kurt  Wolff  (Chem. 
Centr.y  1900,  i,  52 — 53  ;  from  Hygien.  Rundsch 9,  1169 — 1172. 
Compare  this  vol.,  ii,  98). — The  bacteria  employed  in  these  experi¬ 
ments  were  four  of  the  typhus-like  bacilli  (including  B.  coli  commune , 
and  Loffier’s  mouse  typhus  bacillus),  and  two  hay  bacilli  (one  apparently 
B.  Fitzianus ,  from  ginger  root,  the  other  from  meal).  All  the  bacilli 
reduced  nitrates  to  nitrites  in  1  per  cent,  dextrose  broth  containing 
0  05 — 0*23  per  cent,  of  potassium  nitrate;  but  the  extent  of  the 
reduction  varied  very  much  with  the  different  bacilli ;  the  coli-like 
bacilli  reducing  least,  the  hay  bacilli  the  most,  nitrate.  Only  one  of 
the  latter  (of  all  six  bacilli)  can  be  compared  with  the  real  denitrify¬ 
ing  organisms.  The  strength  of  the  sugar  solution  was  without 
influence,  but  the  amount  of  nitrate  present  had  a  decided  effect ;  an 
excess  of  nitrate  checks  fermentation,  without,  however,  otherwise 
disturbing  the  functions  of  the  bacilli ;  and  complete  disappearance 
of  nitric  nitrogen  can  only  take  place  simultaneously  with  fermenta¬ 
tion. 

It  is  concluded  that  denitrification  is  not  due  to  the  direct  action 
of  the  microbes,  but  that  the  products  of  fermentation  reduce 
nitrates  to  nitrites  and  eventually  convert  them  into  carbonates. 

Any  fermentation  of  sugar,  by  whatever  microbes  it  is  caused,  will, 
it  is  believed,  destroy  nitrates  when  present,  and  denitrification  can 
only  take  place  in  presence  of  substances  which  yield  denitrifying 
products  of  metabolism.  N.  H.  J.  M. 

Inoculation  with  Nitragin.  By  Bernhard  Frank  ( Laudw . 
Ver sucks .-Stat.,  1899,  51,  441 — 445). — At  the  suggestion  of  the 
Prussian  Agricultural  Department,  pot  and  field  experiments  with 
nitragin  were  made  in  1896 — 1897,  at  twelve  Experiment  Stations. 
Positive  results  were  only  obtained  at  four  of  the  twelve.  The 
negative  results  are  attributed  to  there  being  sufficient  abundance  of 
leguminous  nodule  bacteria  already  in  the  soil. 
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It  is,  however,  pointed  out  that  negative  results  were  obtained  on 
uncultivated  land  where  the  application  of  inoculating  soil  had  proved 
to  be  at  once  effective.  In  such  cases,  the  failure  of  nitragin  is 
thought  to  be  due  to  the  cultivations  being  weak,  and  it  is  suggested 
that  if  the  gelatin  of  nitragin  were  to  be  replaced  by  some  substance 
more  similar  to  the  natural  media  of  the  nodule  bacteria,  better 
results  might  be  obtained.  N.  H.  J.  M. 

How  can  the  Action  of  Nitragin  be  Increased  ?  By  Fried¬ 
rich  Nobbe  and  Lorenz  Hiltner  ( Landw .  Ver sucks. -Stcit .,  1899,  51, 
447 — 462). — A  reply  to  Frank  (preceding  abstract).  It  is  stated,  in 
the  first  place,  that  subsequent  experiments  made  at  the  Prussian 
Experiment  Stations  in  1897 — 1898  have  given  more  satisfactory 
results  than  the  previous  ones. 

As  regards  the  employment  of  gelatin,  reference  is  made  to  earlier 
experiments,  the  results  of  which  showed  that  gelatin  cultivations 
were  extremely  vigorous.  In  some  cases,  inoculation  of  seedlings 
growing  in  absence  of  combined  nitrogen,  resulted  in  injury  to  the 
plant,  owing  to  the  vigour  of  the  cultures ;  in  presence  of  a  little  com¬ 
bined  nitrogen,  the  gelatin  cultures  proved  to  be  better  than  direct 
inoculation  from  nodules,  production  of  active  nodules  being  much 
quicker. 

As  regards  the  application  of  nitragin,  dilution  with  distilled  water 
may  completely  kill  the  bacteria,  and  even  well-water  may  be  inju¬ 
rious.  It  is  thought  that  the  extract  of  glycyrrhiza  roots,  known  as 
“  Lakritzen,”  might  be  advantageously  employed.  This  could  not,  of 
course,  be  utilised  in  cultivating  the  bacteria,  as  they  would  all 
gradually  become  converted  into  the  glycyrrhiza  modification. 

When  seeds  are  inoculated,  they  should  be  allowed  to  swell  before 
being  sown.  In  the  case  of  soil  inoculation,  the  material  may  be 
added  to  a  mixture  of  soil  and  finely  cut  leguminous  hay  ;  the  mixture 
is  sown  over  the  land,  not  with  the  seed,  but  some  weeks  later,  if 
possible  in  rainy  weather.  N.  H.  J.  M. 

Action  of  Moulds  on  Arsenic  and  its  Compounds.  Biolo¬ 
gical  Proof  of  the  Presence  of  Arsenic.  By  Rudolf  Abel  and 
Paul  Buttenberg  ( Chem .  Centr.y  1900,  i,  428 — 429  ;  from  Zeit.  Ilyg., 
32,  449 — 490). — In  the  original  paper,  the  part  played  by  moulds  in 
reference  to  arsenical  poisoning  caused  by  wall  papers  containing 
arsenic  is  discussed.  Of  the  various  microbes,  the  development  of  the 
moulds  is  least  retarded  by  the  presence  of  arsenious  acid,  and  of  40 
kinds  which  were  examined,  10  were  found  to  be  capable  of  decom¬ 
posing  this  acid  and  forming  arsenical  vapours.  Penicillium  brevicaule 
gave  the  best  results  (compare  Gosio,  Abstr.,  1897,  ii,  381).  The 
presence  of  0*01,  and  often  even  of  0*001  mg.  of  arsenic  may 
be  detected  by  the  arsenical  odour  produced  by  raising  a  strong 
culture  of  the  mould  in  the  presence  of  a  soluble  or  insoluble  sub¬ 
stance  containing  arsenic.  The  conditions  necessary,  and  the  use  of 
this  method,  in  comparison  with  the  ordinary  chemical  methods,  are 
discussed  in  the  original  paper.  E.  W.  W. 
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Influence  of  the  Temperature  of  Liquid  Hydrogen  on  the 
Germinative  Power  of  Seeds.  By  Sir  W.  Thiselton-Dyer 
{Proc.  Roy.  Soc .,  1899,  65,  361 — 368.  Compare  Brown  and  Escombe, 
ibid.,  62,  161). — Various  seeds  which  had  been  cooled  to  -250°,  in 
one  case  in  a  vacuum,  in  another  case  by  immersion  in  liquid  hydrogen, 
showed  no  alteration  in  appearance,  and  germinated  well.  The  question 
whether  the  temperature  of  the  seeds  actually  reached  that  of  the 
liquid  hydrogen  is  discussed ;  in  the  case  of  the  seeds  immersed  for 
more  than  six  hours,  there  would  seem  to  be  no  room  for  doubt. 

N.  H.  J.  M. 

Changes  in  the  Organic  Constituents  of  the  Seed  during 
Germination.  By  Gustave  Andre  (Compt.  rend.,  1900,  130, 
728 — 730.  Compare  this  vol.,  ii,  159). — The  amount  of  total  nitrogen 
present  in  the  seedling  of  Phaseolus  multifiorus  from  the  commencement 
of  germination  to  the  period  at  which  the  dry  weight  of  the  young 
plant  is  again  equal  to  that  of  the  seed  is  fairly  constant. 

On  extracting  the  seedling  with  dilute  acetic  acid,  the  asparagine 
passes  into  solution  as  ammonium  aspartate ;  the  extract  is  rendered 
alkaline  and  distilled,  the  ammonia  evolved  being  a  measure  of  the 
asparagine  present  in  the  seedling ;  acetic  acid  also  dissolves  other 
amides  which  are  not  affected  by  the  alkali.  The  amounts  of  aspara¬ 
gine  and  soluble  amides  attain  their  maxima  when  the  dry  weight  of 
the  seedling  reaches  its  minimum  ;  from  this  stage  onwards,  it  appears 
that  the  soluble  amides  are  utilised  in  the  production  of  the  insoluble 
proteid  material  of  the  young  plant. 

The  soluble  carbohydrates  are  extracted  with  warm  60  per  cent, 
alcohol,  hydrolysed  by  dilute  acid,  and  estimated  as  reducing  sugar ; 
the  amount  of  these  substances  is  greatest  in  the  seed  and  decreases 
continuously  during  germination. 

The  quantity  of  starch  and  hydrolysable  cellulose  diminishes  rapidly 
during  germination ;  on  the  other  hand,  the  proportion  of  non- 
hydrolysable  cellulose  increases  greatly,  and  when  the  seedling  has 
regained  its  original  weight,  the  increase  is  twofold.  At  the  close  of 
the  period  under  examination,  the  amounts  of  cellulose  and  mineral 
constituents  increase  very  rapidly,  and  there  seems  to  be  an  intimate 
relation  between  the  development  of  cellulose  and  the  absorption  of 
lime  and  silica.  The  analytical  results  are  exhibited  in  tabular  form. 

G.  T.  M. 

Digestion  of  the  Reserves  in  Seeds  during  Germination  and 
their  Assimilation  by  the  Seedlings.  By  Pierre  Maze  {Compt. 
rend.,  1900,  130,  424 — 427.  Compare  Abstr.,  1899,  ii,  607).-— The 
production  of  alcohol  and  carbon  dioxide  in  germination  indicates 
that  the  weight  of  a  plant  just  after  germination,  from  an  amylaceous 
seed,  should  represent  about  half  the  loss  in  the  cotyledons.  As 
germination  proceeds,  the  relation  should  diminish,  since  there  is  also 
a  loss  due  to  construction  in  addition  to  the  increasing  loss  due  to  main¬ 
tenance.  In  accordance  with  this  view,  it  was  found  that  in  the 
germination  of  peas  and  haricots,  the  relation  of  the  weight  lost  by 
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the  cotyledons  to  the  weight  of  the  seedlings  was  about  2  after  5 — 6 
days,  and  increased  to  2*3 — 2’4  at  the  end  of  15 — 20  days. 

Oleaginous  seeds,  or  seeds  with  mixed  reserves,  give  totally  different 
results.  The  amount  of  carbon  dioxide  given  off  in  8  days  was,  how¬ 
ever,  about  the  same  for  Arachis ,  maize  (which  contain  respectively 
53  7  and  4*8  percent,  of  ether  extract),  and  haricots.  It  is  thought  that 
the  conversion  of  fatty  acids  into  sugar  does  not  depend  on  the  nature 
of  the  acid  (compare  Maquenne,  Abstr.,  1899,  ii,  171) ;  in  the  case  of 
some  oleaginous  seeds,  the  sugar  is  utilised  in  constructing  or  main¬ 
taining  the  cells  as  soon  as  it  is  formed.  The  digestion  of  the  oil  in 
Arachis  is  thus  comparable  with  that  of  starch  in  haricots  or  peas. 
Ricinus ,  on  the  other  hand,  accumulates  sugar,  and  thus  resembles  the 
Graminece. 

The  transformation  in  oily  seeds  of  the  group  CH2  into  CH*OH 
seems  to  be  as  general  as  the  degradation  of  starch  ;  it  is  shown  to 
be  due  to  a  diastase.  N.  H.  J.  M. 

Accumulation  of  Asparagine  in  Leguminous  Plants  cul¬ 
tivated  with  Insufficient  Light.  By  Emile  BrIUl  (Ann.  agron.} 
1900,  20,  5 — 19.  Compare  Prianischnikoff,  Abstr.,  1899,  ii,  787). — 
It  was  found  that  when  lupins  were  grown  with  insufficient  light 
there  was  an  accumulation  of  asparagine  during  the  last  months  of 
the  year,  the  dry  matter  of  the  stems  and  roots  (when  the  plants  were 
25  cm.  high)  containing  as  much  as  50  per  cent,  of  asparagine.  The 
nitrogen  of  the  dry  matter  was  8  per  cent.,  6  per  cent,  being  in  the 
form  of  asparagine. 

At  the  time  when  the  stems  had  reached  the  length  of  20  cm.,  the 
plants  were  still  green.  The  dry  matter  of  the  plants  weighed  less 
than  that  of  the  seeds,  and  the  loss  amounted  to  36  per  cent. 

Blue  lupins  were  grown  in  nutritive  solutions  containing  minerals 
alone  and  minerals  with  potassium  humate.  By  the  time  the  stems 
were  15  cm.  long,  the  plants  without  humate  had  lost  31  per  cent,  of 
the  dry  matter  of  the  seed,  whilst  those  with  humate  lost  27  per  cent. 

Subsequent  experiments  with  blue  lupins  grown  in  better  light 
showed  a  gain  in  weight  of  dry  matter,  instead  of  a  loss,  and  the  per¬ 
centage  of  asparagine  was  4  to  15  in  the  dry  matter. 

Lentils,  without  the  cotyledons,  grown  in  solutions  of  starch,  caused 
a  loss  of  starch  in  the  solutions,  and  the  plants  developed  better  when 
supplied  with  starch  in  addition  to  minerals  than  with  minerals  alone ; 
white  lupins  were  much  benefited  by  potassium  humate  (compare 
this  voL,  ii,  35).  N.  H.  J.  M. 

Carbohydrates  in  the  Reserve  Material  of  Lucerne  and 
Fenugreek  Seeds.  By  Emile  Bourquelot  and  Henri  H^rissey 
(Compt.  rend.,  1900,  130,  731 — 733.  Compare  Abstr.,  1899,  i,  839 
and  840). — The  pulverised  seeds  of  lucerne  are  macerated  in  a  solu¬ 
tion  of  lead  acetate  ;  after  removing  the  excess  of  lead  from  the 
extract  by  oxalic  acid,  the  carbohydrate  present  in  the  filtrate  is  pre¬ 
cipitated  by  the  addition  of  alcohol.  The  product  is  optically  active  ; 
[a]D  +  84*26°  (compare  Muntz,  Abstr.,  1882,  709);  on  hydrolysis 
with  dilute  sulphuric  acid  at  110°,  it  yields  a  mixture  of  mannose 
(Abstr,,  1899,  ii,  817)  and  galactose;  the  carbohydrate  is  accordingly 
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a  mannogalactan.  A  similar  substance  is  also  obtainable  from  the 
seeds  of  fenugreek.  The  two  carbohydrates  differ  somewhat  in  com¬ 
position  and  properties,  but  are  both  hydrolysed  by  seminase,  with  the 
production  of  reducing  sugars.  G.  T.  M. 

Presence  of  Dextrose  and  Laevulose  in  Beet  Leaves.  By 
LfsoN  Lindet  ( Ann  agron 1900,  26,  103 — 113.  Compare  Brown 
and  Morris,  Trans.,  1893,  63,  604  ;  Maquenne,  Abstr.,  1896,  ii,  328  ; 
and  Lobry  de  Biuyn  and  Alberda  van  Ekenstein,  ibid.,  i,  116). — The 
different  parts  of  new  leaves  on  beet  developed  in  darkness,  as  well 
as  in  presence  of  light,  were  separated,  the  juice  expressed,  and  the 
sucrose,  dextrose,  and  laevulose  determined.  Determinations  were 
also  made  in  normal  leaves  from  the  beginning  of  July  to  the  begin¬ 
ning  of  October,  and  in  the  large  and  new  leaves  at  different  dates 
from  July  17 — 26. 

In  the  case  of  etiolated  leaves,  sucrose  is  withdrawn  from  the  roots 
and  inverted.  Respiration  in  the  leaves  is  feeble,  whilst  the  produc¬ 
tion  of  cellulose  is  active ;  in  every  case,  the  amount  of  laevulose  is 
less  than  that  of  dextrose.  Analogous  results  were  obtained  with 
roots  from  which  the  leaves  had  been  removed,  and  which  produced 
fresh  leaves  under  the  influence  of  light. 

As  regards  the  amounts  of  dextrose  and  laevulose  in  the  different 
parts  of  the  leaves,  the  results  showed  relatively  less  dextrose  in  the 
parts  in  which  respiration  is  least  active.  Comparing  the  new  and 
the  old  leaves  on  the  same  roots,  the  new  leaves  invariably  contained 
relatively  less  laevulose  to  dextrose  than  the  old  ones ;  and  the  ques¬ 
tion  arises  whether  the  better  utilisation  of  laevulose  by  the  plant  is 
not  correlative  with  the  production  of  vegetable  tissue  (compare  Durin, 
Ann.  agron.,  1876,  220).  It  would  seem  that  the  vegetable  cell 
selects  each  sugar  for  a  different  function.  Certain  yeasts  attack 
laevulose  in  preference  to  dextrose,  others,  dextrose  rather  than  laevu¬ 
lose.  N.  H.  J.  M. 

Ash  of  a  Cocoanut.  By  F.  Bachofen  (Chem.  Zeit .,  1900,  24, 
16). — The  husk,  inner  shell,  kernel,  and  milk  yielded  respectively 
1*63,  029,  0‘79,  and  0*38  per  cent,  of  ash. 

Each  of  the  ashes  were  fully  analysed,  and  the  results  are  commu¬ 
nicated  in  tables.  The  ashes  of  the  inner  shell  and  kernel  are  richest 
in  phosphoric  acid  and  potassium.  L.  de  K. 

Plasmolysis.  Determination  of  the  Toxicity  of  Alcohols. 
By  Alb.  J.  J.  Yandevelde  (Chem.  Centr.,  1900,  i,  481  ;  from  Hand . 
v.  III.  Vlammsch  Nat.  Geneeskiindig  Congres.  Antwerp,  1899). — The 
poisonous  effects  of  various  alcohols  have  been  measured  by  experiments 
on  the  cells  of  the  red  onion,  which  are  rich  in  anthocyanin  and  readily 
exhibit  plasmolysis.  The  poisonous  nature  of  the  monohydric  alcohols 
increases  with  the  molecular  weight,  thus  amyl  alcohol  is  about  twice 
as  poisonous  as  isobutyl  alcohol,  and  much  more  poisonous  than  ethyl 
alcohol.  Normal  propyl  alcohol  is  more  poisonous  than  isopropyl 
alcohol.  The  aqueous  solutions  of  the  alcohols  are  usually  about 
twice  as  poisonous  as  the  alcohols  themselves.  The  older  cells  with¬ 
stand  the  action  of  the  alcohols  better  than  the  younger. 


E.  W,  W. 
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Toxic  Action  of  a  Series  of  Acids,  and  of  their  Sodium  Salts 
on  Lupinus  Albus.  By  Bodney  H.  True  ( Amer .  J.  Sci .,  1900, 
[iv],9, 183 — 192). — Toxicaction  may  be  due  to  the  anions,  the  cations, or 
the  undissociated  molecules.  In  the  case  of  hydrochloric,  hydrobromic, 
nitric,  and  other  inorganic  acids,  the  anions  are  only  slightly  toxic  corn- 
s¬ 
pared  with  the  H  ions  ;  the  toxic  value  of  the  sodium  salts  of  these 

acids  is  low.  In  the  case  of  organic  acids,  the  undissociated  molecules 
have  considerable  toxic  action,  often  exceeding  that  due  to  the 
+ 

H  ions ;  in  cinnamic  acid  solutions,  for  example,  the  undissociated 
molecules  are  credited  with  77  per  cent,  of  the  total  toxic  action  ;  the 
anions  of  organic  acids  have  in  general  a  low  toxic  value.  J.  C.  P. 

Cultivation  of  Wheat  and  Oats  at  Chignon.  By  Pierre  P, 
Deh^rain  (Ann.  agron .,  1900,  26,  20 — 33.  Compare  Abstx\,  1899, 
ii,  243). — The  results  of  experiments  with  large  and  small  wheat 
grain  showed  that  the  larger  seeds  gave  a  decidedly  greater  yield,  but 
the  difference  was  not  so  marked  as  might  be  expected  from  previous 
results.  Of  greater  importance  is  the  place  of  wheat  in  a  rotation, 
and  at  Grignon  a  clover  crop  was  found  to  be  a  bad  preparation  for 
wheat,  perhaps  owing  to  the  abstraction  by  the  clover  of  water  from 
the  subsoil. 

As  regards  the  best  place  for  oats  in  a  rotation,  no  very  definite  con¬ 
clusion  is  drawn  from  the  results  of  the  experiments.  The  greatest 
yield  was  obtained  after  beet,  but  to  grow  oats  after  beet  would  put 
wheat  after  clover,  which  is  undesirable.  If  potatoes  are  grown  in 
the  place  of  roots,  it  is  better  to  grow  oats  after  wheat  than  after 
barley,  especially  if  the  wheat  is  succeeded  by  vetches  to  be  ploughed 
in.  N.  H.  J.  M. 

Experiments  on  Meadows.  By  Brighetti  ( Bled .  Centr .,  1900, 
29,  23 — 26  ;  from  Staz.  sper.  agrar.  ital 1898,  31,  620). — Analyses 
were  made  of  the  herbage  from  15  meadows  on  alluvial  soil  in  Fer¬ 
rara.  The  results  of  botanical  separations  into  gramineous,  leguminous, 
and  miscellaneous  herbage  are  also  given. 

The  percentage  of  proteids  is  highest  in  hay  containing  the  most 
leguminous  and  leafy  plants.  The  Legummosce  predominated  under 
the  influence  of  phosphatic  manures,  whilst  the  unmanured  land,  and 
that  which  received  compost,  produced  the  most  grass. 

N.  H.  J.  M. 

Vegetation  of  some  Fodder  Plants.  By  Monvoisin  (Ann. 
agron.,  1900,  26,  77 — 103.  Compare  Dehdrain  and  Br6al,  Abstr,, 
1882,  419  ;  Deh4rain  and  Meyer,  ibid.,  1883,  493;  and  Villard  and 
Bceuf,  ibid.,  1898,  ii,  181). — Experiments  were  made  with  a  number 
of  plants  to  ascertain  whether  the  laws  found  by  Deherain  and  Breal 
in  the  case  of  annuals  also  hold  good  in  the  case  of  plants  of  longer 
life. 

The  amount  of  root  is  always  high  in  relation  to  the  stems  ;  it  is 
greatest  at  the  beginning,  and  is  always  greater  than  is  the  case  with 
annuals. 

When  the  period  of  maturation  has  passed,  there  is  a  distinct  loss 
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of  dry  matter.  The  roots  contain  more  ash  than  the  stems  ;  the 
maximum  amount  of  ash  in  the  entire  plant  is  not  at  the  beginning 
of  vegetation,  or  at  the  flowering  period,  but  between  the  two. 
Plants  of  more  than  annual  growth  contain  more  ash  than  annuals. 

The  maximum  amount  of  total  nitrogen,  like  that  of  ash,  was  found 
towards  the  end  of  April ;  afterwards  the  amounts  diminish  regu¬ 
larly.  Leguminous  roots  contain  more  nitrogen  than  those  of  the 
Graminece.  Nitrogen  as  non-proteid  is  relatively  most  abundant  at  the 
beginning  of  vegetation.  N.  H.  J.  M. 

Analyses  of  Norwegian  Hay.  By  Fr.  Werenskiold  (Bied.  Centr., 
1900,29,  19—22;  from  Tids.  Norsk.  Landbr.,  1899,  6,  35 — 43  and 
82 — 85.  Compare  Abstr.  1897,  ii,  187). — Further  analyses  of  hay 
from  various  parts  of  Norway.  Hay  from  peat  land  in  Vegusdal, 
where  cattle  suffer  a  good  deal  from  weak  bones,  contained  only 
2 '86 — 3*82  per  cent,  of  ash  ;  its  injurious  effect  may,  however,  be 
partly  due  to  the  small  amounts  of  digestible  proteids  (three  samples 
out  of  five  contained  only  1*08 — 2*26  per  cent.). 

Analyses  of  a  number  of  single  plants  from  Nordland  are  given, 

N.  H.  J.  M, 

[Experiments  on  Sugar-cane  in  Hawaii.]  By  Walter  Max¬ 
well  ( Chem .  Centr.,  1900,  ii,  357). — Phosphates  had  practically  no 
effect  in  increasing  the  yield  of  sugar,  whilst  potash  and  nitrogen 
increased  the  yield  by  14  per  cent,  when  employed  singly  and  still 
more  when  employed  together. 

Analyses  of  the  soil  and  of  different  parts  of  the  plants  are  given 
in  the  original  paper  (Honolulu,  1899).  N.  H.  J.  M. 

Cultivation  of  Blue  Lupins.  By  Pierre  P.  Detrain  and  E. 
Demoussy  ( Compt ,  rend .,  1900,  130,  465 — 469.  Compare  this  vol., 
ii,  238). — Blue  lupins  cannot  themselves  utilise  elementary  nitrogen. 
They  may,  however,  grow  normally  when  their  roots  are  free  from 
nodules  ;  in  this  case,  nitrogen  is  fixed  by  bacteria  in  the  soil, 
associated  with  algse  ( Phormium  automnale  and  Ulothrix  Jlaccida  were 
found  in  about  equal  amounts).  Lupins  also  grow  normally  both  in 
acid  and  in  alkaline  soil  when  provided  with  root  nodules  containing 
microbes  which  fix  free  nitrogen ;  in  some  cases,  the  nodule  bacteria 
act  as  parasites,  causing  the  plants  to  fail. 

Arable  soils  do  not  generally  seem  to  contain  nodule  microbes 
suitable  for  blue  lupins  ;  the  microbes  are,  however,  common  in 
heath  soil.  Arable  soil,  can  no  doubt,  be  made  available  for  blue 
lupins  by  inoculation.  N.  H.  J.  M. 

Manurial  Experiments  with  Potatoes.  By  B.  Sjollema 
{Bied.  Centr.,  1900,  29,  13 — 14;  from  J.  Landw .,  1899,  47,  103). — 
Field  experiments  have  been  made  on  peat  land  at  Groningen  from 
1881 — 1897,  on  potatoes  alternated  with  cereals  (generally  oats). 
The  greatest  yield  of  potatoes  (31,600  kilos.)  was  obtained  with  farm¬ 
yard  manure,  but  the  percentage  of  starch  (14  25)  was  lower  than 
with  complete  minerals  and  nitrate  (31,500  kilos,  with  16*15  percent, 
of  starch).  Sodium  nitrate  (with  complete  minerals)  gave  better 
results  than  ammonium  salts,  both  as  regards  total  yield  and  per- 
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centage  of  starch.  Complete  minerals  alone  gave  the  highest  per¬ 
centage  of  starch  (16*45),  whilst  the  yield  of  tubers  was  27,800  kilos.  ; 
with  potash  alone,  the  yield  was  24,150  kilos.,  and  the  percentage  of 
starch  16*2  ;  with  phosphoric  acid  alone,  the  yield  was  9160  kilos., 
and  the  starch  15*5  per  cent.  Addition  of  nitrate  and  lime  to  phos¬ 
phate  and  to  potash  respectively  increased  the  yield  of  tubers  con¬ 
siderably,  but  lowered  the  percentage  of  starch.  With  complete 
minerals,  nitrate  increased  the  production  of  tubers  without  very 
appreciably  diminishing  the  amount  of  starch. 

The  unmanured  plots  gave  8900  kilos,  of  potatoes  containing  14*8 
per  cent,  of  starch. 

Farmyard  manure  continued  to  act  for  three  years,  whilst  artificial 
manures  acted  as  much  as  dung  for  at  least  one  year. 

N.  H.  J.  M. 

Influence  of  Chlorides  and  other  Compounds  present  in 
the  Crude  Stassfurt  Salts  on  the  Composition  and  Yield 
of  Potatoes.  By  B.  Sjollema  ( Chem .  Centr 1900,  ii,  360;  from 
« T.  Landw.j  47,  305 — 307). — The  injurious  effect  of  Stassfurt  salts  on 
potatoes  is  attributed  exclusively  to  the  chlorides  present.  Potassium, 
sodium,  and  magnesium  chlorides  diminish  about  equally  the  per¬ 
centage  of  starch,  especially  in  varieties  of  potato  rich  in  starch.  The 
effect  is  very  marked  when  1250  kilos,  of  kainite  are  applied  in  the 
spring. 

Potassium  sulphate  and  “  potash  magnesia  ”  applied  to  soils  which 
require  potash  for  potatoes  are  favourable  rather  than  unfavourable 
to  starch  production.  The  tubers  contain  about  the  same  amount  of 
potash,  whether  applied  as  sulphate  or  as  potassium  salts  containing 
chlorides. 

The  diminished  production  of  starch  under  the  influence  of  chlorides 
is  partly  due  to  the  absorption  of  water  being  increased.  The  amount 
of  potash  in  the  dry  matter  of  the  tubers  is  then  much  higher  than 
when  potassium  sulphate  is  employed,  the  excess  of  potash  being  in 
the  form  of  chloride. 

Soda,  even  when  applied  in  large  amounts,  is  not  taken  up  by  pota¬ 
toes.  Sodium  and  magnesium  sulphates  are  not  injurious,  but  seem 
to  increase  both  the  yield  of  tubers  and  the  percentage  of  starch  ; 
they  also  reduce  the  amount  of  potash  in  the  tubers. 

Spring  manuring  with  potassium  salts  containing  much  chloride 
diminishes  the  yield  of  potatoes,  and  still  more  the  percentage  of 
starch,  the  favourable  effect  of  potash  being  considerably  more  than 
counterbalanced  by  the  injury  due  to  chlorides.  N.  H.  J.  M. 

Injurious  Effect  of  Sodium  Nitrate  on  the  Growth  of  Sugar 
Beet.  By  Julius  Stoklasa  ( Chem .  Centr. ,  1900,  ii,  360 — 361  ;  from 
Zeits .  Zucker-Ind .  Bohm .,  24,  131 — 146.  Compare  Sjollema,  Abstr., 
1897,  ii,  585  ;  and  Zaharia,  Abstr.,  1899,  ii,  799). — The  toxic  equiva¬ 
lent  (expressed  as  fractions  of  the  mol.  weight  in  grams  per  100  c.c.) 
of  potassium  perchlorate  was  determined  for  different  plants  at  dif¬ 
ferent  periods  of  growth.  For  sugar  beet,  potassium  perchlorate  is 
not  such  a  strong  poison  as  copper  and  zinc  sulphates,  and  sodium 
nitrate  containing  2  per  cent,  of  perchlorate  has  no  effect  on  seed- 
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lings  of  sugar  beet  when  the  concentration  did  not  exceed  1/10000  of 
the  mol.  weight  (grams)  per  100  c.c.  It  is  thought  that  200 — 500  kilos, 
per  hectare  of  sodium  nitrate  containing  2  per  cent,  of  perchlorate 
could  be  applied  without  injury  to  beet. 

The  toxic  equivalents  for  rye,  oats,  and  barley  (or  wheat)  were 
found  to  be  1/10000,  1*5/10000,  and  2/10000  respectively.  Assum¬ 
ing  the  upper  20  cm.  of  soil  to  contain  as  little  as  5  per  cent,  of  water 
(which  would  only  be  in  dry,  summer  periods),  100  kilos,  of  sodium 
nitrate  with  1  per  cent,  perchlorate  would  give  a  concentration  of 
0*001  per  cent.,  an  amount  insufficient  to  injure  rye.  With  more 
sodium  nitrate,  or  with  a  higher  percentage  of  perchlorate  than  1, 
rye  is  distinctly  affected.  For  oats  and  barley  (or  wheat),  the  nitrate 
may  contain  1*5  and  2  per  cent,  of  perchlorate  when  the  amount 
applied  is  100  kilos,  per  hectare.  N.  IT.  J.  M. 

Effect  of  Rain  and  of  the  Nature  of  the  Soil  on  the  Pro¬ 
duction  of  Crops.  By  Aim^;  Pagnoul  ( Bied .  Centr .,  1900,  29, 
16 — 19  ;  from  Ann.  agron .,  1899,  25,  83). — Pot  experiments  are  de¬ 
scribed  in  which  Festuca  pratensis  and  incarnate  clover  were  grown 
in  light  soil,  loam,  and  calcareous  soil  respectively.  One  set  of  pots 
received  rather  less  water  than  would  have  been  the  case  if  exposed  to 
rain,  whilst  the  second  set  received  twice  the  amount  given  to  the 
first.  From  the  results,  the  following  conclusions  are  drawn  : 

Graminece  yield  about  three  times,  clover  almost  four  times,  as 
much  produce  in  wet  as  in  dry  weather.  The  effect  of  the  greater 
amount  of  water  was  greatest  with  loam,  and  least  with  calcareous 
soil.  Loamy  soil  gave  the  smallest  yield  both  of  grass  and  clover, 
whilst  the  light  soil  (which  contained  11*85  per  cent,  of  calcium 
carbonate  and  0*462  per  cent,  of  phosphoric  acid)  gave  the  best 
yields. 

The  plants  which  received  the  smaller  amount  of  water  con¬ 
tained  the  greater  percentage  of  dry  matter,  although  the  total 
dry  matter  was  less.  The  percentage  of  nitrogen  in  dry  matter 
was  lowest  in  the  plants  grown  in  loam  ;  the  total  nitrogen  was 
almost  twice  as  high  in  the  case  of  the  plants  which  received  much 
water  as  compared  with  those  which  had  the  smaller  amount  of 
water. 

A  second  cutting  of  Festuca  gave  similar  results.  Subsequently, 
the  same  amounts  of  water  were  given  to  all  the  plots,  with  the  re¬ 
sult  that  the  yields  became  much  more  alike )  the  effect  of  the 
differences  in  the  previous  watering  was,  however,  still  noticeable, 
especially  in  the  case  of  the  loamy  soil.  N.  H.  J.  M. 

Utilisation  by  Plants  of  the  Potash  Dissolved  in  the 
Water  in  Soil.  By  Th.  Schlcesing,  jun.  ( Gompt .  rend .,  1900, 
130,  422  —  424.  Compare  Abstr.,  1899,  ii,  119).— The  potash  dis¬ 
solved  in  soil  has,  like  the  phosphoric  acid  ( loc .  cit.)  a  considerable 
nutritive  value  for  vegetation,  notwithstanding  its  relatively  small 
amount ;  the  three  or  four  million  kilos,  of  soil,  representing  a  hectare, 
contain  1,  2,  or  5  kilos,  of  dissolved  potash. 

In  experiments  with  maize  grown  in  sand,  it  was  found  that  a 
solution  containing  7*5  parts  of  potash  per  million,  in  addition  to 
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other  minerals  in  suitable  quantity,  enabled  the  plants  to  grow  norm¬ 
ally,  whilst  with  a  solution  containing  the  same  amounts  of  other 
minerals,  but  only  1*8  per  million  of  potash,  very  much  less  growth 
was  obtained,  and  the  plants  produced  no  fruit.  Maize  plants  can 
therefore  thrive  when  they  have  to  depend  on  solutions  containing 
only  some  millionths  of  potash.  N.  H.  J.  M. 

Injury  to  Agricultural  Land  on  the  Coast  of  Essex  by  the 
Inundation  of  Sea-Water  on  November  29th,  1897.  By 
Thomas  S.  Dymond  and  Frank  Hughes  ( Chem .  News,  1899,  80, 
191  — 194). — A  large  area  of  land  was  rendered  infertile  by  flooding 
with  sea- water,  which  itself  contained  2*7  per  cent,  of  sodium  chloride, 
or  sufficient  to  cause  plasmolysis ;  the  soil  which  had  been  flooded 
contained,  however,  an  amount  of  salt  insufficient  to  produce  that 
effect.  The  quantity  varied  with  the  character  of  the  soil  and  period 
of  flooding,  but  on  an  average  amounted  to  0*25  per  cent,  in  the  top 
soil,  or  25  times  more  than  the  average  amount  in  the  soil  from  land 
not  flooded  ;  nevertheless,  pot  cultures  showed  that  many  plants  could 
grow  in  the  soil  from  the  flooded  land.  Investigation  showed  that 
the  infertility  was  due  to  the  extermination  of  the  earth-worm  and  to 
the  clay  having  become  more  gelatinous,  and  the  soil  consequently 
rendered  less  pervious  to  water.  This  condition  was  attributable  to 
an  increase  in  the  combined  water  of  the  clay  which  was  accompanied 
by  a  reduction  by  Ath  in  the  amount  of  lime,  magnesia,  potash,  and 
soda.  Although  the  total  potash  in  the  clay  had  been  reduced  from 
1‘12  to  0*84  per  cent.,  the  available  potash  had  increased  from  0*025 
to  0*079  per  cent. ;  the  available  phosphates  had  also  increased  in 
quantify.  To  restore  the  land,  good  cultivation,  good  draining  to 
aid  the  washing  out  of  the  salt,  manuring  with  lime,  with  nitrogenous 
manures,  with  long  hay  manure,  and  if  phosphate  is  required,  with 
basic  slag,  are  recommended.  Suitable  plants  for  crops  are  mentioned. 

D.  A.  L. 

Field  Experiments  with  Superphosphate  and  Basic  Slag. 
By  Paul  Baessler  ( Bied .  Centr.,  1900,  29, 12 — 13  ;  from  Ber.  Agrik .- 
Ckein.  Versuchs-Stat.  Kostin  for  1897,  113). — Barley  and  oats  were 
manured  with  equal  amounts  of  water  and  citrate-soluble  phosphoric 
acid  (as  superphosphate  and  basic  slag),  in  addition  to  kainite  and 
nitrate.  The  soil  was  a  humous,  loamy,  or  slightly  loamy,  sandy  soil 
containing  0*064 — 0*091  per  cent,  of  phosphoric  acid,  of  which  4  or  5 
parts  dissolved  in  1  per  cent,  citric  acid. 

Owing  to  unfavourable  weather,  the  results  were  very  irregular. 
Taking  all  the  results  together,  it  is  seen  that  40  kilos,  of  phosphoric 
acid  soluble  in  water  increased  the  yield  of  grain  by  223,  and  the 
yield  of  straw  by  147,  kilos,  per  hectare,  whilst  the  same  amount  of 
phosphoric  acid  soluble  in  citric  acid  increased  the  yields  by  183  and 
278  kilos,  respectively.  With  60  kilos,  of  phosphoric  acid  per  hectare, 
the  increase  of  grain  was  310  kilos,  with  water  soluble,  and  288  with 
citrate  soluble  phosphate,  and  the  increase  of  straw  412  and  435  kilos. 

The  results  do  not  confirm  the  opinion  that  basic  slag  must  be 
applied  in  the  autumn.  N.  H.  J.  M. 
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Field  Experiments  with  Potash  lime  Manure  and  Fish 
Guano.  By  Paul  Baessler  {Bied.  Centr .,  1900,  29,  10 — 12;  from 
Ber,  AgrikrChem.  Versuchs-Stat,  Kostin  for  1897,  120). — Experiments 
were  made  in  which  winter-rye  and  sugar-beet  were  grown  in  humous, 
sandy  soil,  manured  with  the  same  amounts  of  potash  in  the  form  of 
potash-lime  manure*  and  kainite,  in  addition  to  superphosphate.  There 
were  also  plots  manured  with  superphosphate  alone,  and  with  fish 
guano.  The  effect  of  the  two  potash  manures  on  rye  was  only  slight, 
and  was  almost  the  same.  The  results  of  the  superphosphate  and  fish 
guano  showed  that  the  effect  of  the  latter  depended  mainly  on  the 
nitrogen  it  contained.  In  the  case  of  sugar-beet,  the  potash  manures 
had  a  decided  effect  on  the  leaf  development  and  on  the  yield  of  roots, 
but  the  effect  of  the  two  manures  was  nearly  the  same. 

The  results  of  experiments  on  meadows,  as  well  as  those  just  de¬ 
scribed,  showed  that  potash-lime  manure  is  mainly  of  use  as  a  potash 
manure.  N.  H.  J.  M. 

Importance  of  Poultry  Manure.  By  R.  Ulrich  {Hied,  Centr, , 
1900,  29,  3  ;  from  Fuhling's  Landw.  Zeit .,  1897,  627). — Pigeons,  fowls, 
ducks,  and  geese  produce  yearly  2  5,  5*5,  8*5,  and  11  kilos,  of  manure 
per  head.  The  composition  of  the  manure  is  as  follows  : 


Water. 

Organic 

matter. 

N. 

PA. 

Alkali  salts. 

Ash. 

Pigeons  62 

31—32 

1*2- 

-2*4 

3*0— 4*2 

2*0— 2*2 

6—7 

Fowls...  65 

21—26 

0*7- 

-1-9 

5-0 

1*2 — 16 

9—14 

Ducks. .  53 

40 

0-8 

3*5 

0-4 

7 

Geese...  82 

14 

0*6 

0-9 

3*1 

4 

The  nutritive  constituents  are  in  a  readily  soluble  and  concentrated 
form,  especially  in  the  case  of  pigeon-dung,  and  must  be  employed 
with  care.  The  manures  should  not  be  employed  in  dry  weather,  or 
on  soil  which  is  dried  up  ;  they  should  be  mixed  with  water,  and 
addition  of  sulphuric  acid  (30  lb.  per  cwt.)  is  recommended.  They 
may  be  applied  to  roots  and  cabbages,  &c.,  with  advantage. 

N.  H.  J.  M. 
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Perezone,  a  New  Indicator  for  Alkalimetry.  By  Maurice 
Duyk  ( Chem .  Centr .,  1900,  i,  60;  from  Ann.  chim.  anal.  appl.>  1899, 
4,  372). — Perezone  (pipitzahoic  acid),  which  exists  to  the  extent  of 
about  5  per  cent,  in  the  rhizomes  of  Perezia  adnata ,  is  an  extremely 
sensitive  alkalimetric  indicator  (compare  Abstr.,  1885,  805).  A 
drop  of  a  5  per  cent,  alcoholic  solution  gives  a  feeble  opalescence  to 

*  This  is  a  waste  product  from  the  manufacture  of  potash,  and  contains  CaC03, 
41 ‘8  ;  K2S04,  7*7  ;  CaO,  0#33  ;  K20  (as  sulphate),  4*2  per  cent.,  besides  water  (about 
25  per  cent.),  Fe203,  A1203,  MgCl2,  NaCl,  and  Si02  {Bied.  Centr.,  1898,  27,  306). 
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distilled  water,  and  the  liquid  becomes  rose-coloured  with  traces  of 
alkalis.  Ammonia,  aniline,  pyridine,  and  alkaloids,  carbonates,  hydro¬ 
gen  carbonates,  borates,  and  acetates  behave  as  alkalis.  The  red 
liquid  becomes  colourless  on  adding  mineral  or  organic  acids,  or  car¬ 
bon  dioxide.  Boric  acid  has  an  alkaline  reaction,  but  after  adding 
glycerol  behaves  as  an  acid.  M.  J.  S. 

Retention  of  Moisture  by  Asbestos.  By  George  Auchy  {J» 
Amer.  Chem.  Soc.,  1900,  22,  46—47). — Some  kinds  of  asbestos  retain 
moisture  with  great  tenacity,  even  after  drying  at  100°;  on  heating 
again  over  a  blast,  a  loss  of  several  milligrams  may  occur.  It  is 
therefore  advisable  to  ascertain  once  for  all  the  amount  of  water 
retained  in  a  sample  which  is  intended  for  use  in  a  Gooch  crucible. 

L.  de  K. 

Estimation  of  Water  in  Syrups  and  similar  Products.  By 
Oskar  Molenda  {Chem.  Centr .,  1900,  i,  71 — 72;  from  Oesterr.-ung. 
Zeit.  Zucker-Ind .  und  Landw.,  28,  621). — The  author  makes  use  of 
the  reaction  between  water  and  calcium  carbide,  and  measures  the 
acetylene  evolved.  Scheibler’s  calcimeter  is  convenient  for  the  purpose. 
Solutions  stronger  than  30  per  cent,  cannot  be  employed  ;  those  of 
20—27  saccharimetric  degrees  are  the  most  suitable.  The  syrup  must 
therefore  be  diluted  with  water,  and  the  amount  of  water  added  is 
best  estimated  from  polarimetric  observations  of  the  original  sub¬ 
stance  and  the  dilute  solution.  About  0T  gram  of  the  dilute  solution 
is  taken,  and  the  formula  O' 6 12  .4 /subs,  in  grams,  in  which  A  repre¬ 
sents  the  percentage  of  calcium  carbonate  given  by  the  calcimeter 
table  as  corresponding  with  the  volume  of  gas,  gives  the  percentage 
of  water.  Pure  water  gave  an  average  result  of  98*83  per  cent.,  and 
sugar  solutions  of  known  composition  gave  differences  averaging  2*56 
per  cent.  M.  J.  S. 

Estimation  of  Sulphur  in  Ores,  Mattes,  & c.  By  P.  Truchot 
{Chem.  Centr.,  1900,  i,  62  ;  from  Ann.  chim.  anal,  appl .,  4,  374). — 
A  gram  of  the  finely  powdered  substance  is  rapidly  heated  in  a  covered 
beaker  with  25  c.c.  of  concentrated  nitric  acid  so  long  as  red  fumes  are 
evolved.  The  liquid  is  cooled,  twice  warmed  gently  for  5  minutes 
with  1  c.c.  of  bromine,  then  evaporated  on  the  water-bath  almost  to 
dryness,  boiled  with  15  c.c.  of  hydrochloric  acid,  diluted  with  250  c.c. 
of  water,  filtered,  and  precipitated  while  boiling  with  barium  chloride. 

M.  J.  S. 

Estimation  of  Sulphur  in  Pig  Iron  and  Cast  Iron.  By  Adolf 
Riemer  {Chem.  Centr.,  1900,  i,  61 — 62;  from  Stahl,  und.  Eisen,  1899, 
19,  1064). — Wiborgh’s  method  (Abstr.,  1886,  743)  is  utterly  untrust¬ 
worthy,  indicating  only  about  half  the  sulphur  present.  A  rapid  and 
exact  method  is  to  dissolve  the  metal  in  concentrated  hydrochloric  acid, 
and  pass  the  evolved  gases  (after  first  washing  with  water)  through 
ammoniacal  cadmium  acetate.  An  excess  of  standard  iodine  solution 
is  added,  the  mixture  acidified  with  hydrochloric  acid,  and  the 
excess  of  iodine  then  titrated  with  thiosulphate.  In  very  exact 
analyses,  the  cadmium  sulphide  precipitate  should  be  collected  and 
washed.  M.  J.  S 
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Estimation  of  j  Sulphur  in  Pyrites.  By  Ole.  N.  Heidenreich 
( Chem .  Zeit.,  1900,  24,  15). — The  author  recently  improved  the 
estimation  of  sulphur  in  pyrites  or  burnt  pyrites  by  reducing  the 
ferric  solution  to  the  ferrous  state  by  means  of  zinc  before  adding 
barium  chloride  (Abstr.,  1899,  ii,  517).  Thiel  has  stated  that  the 
supposed  accuracy  of  the  results  is  only  due  to  a  fortunate  com¬ 
pensation  of  errors  (this  vol.,  ii,  242).  In  reply,  the  author  points 
out  that  Meineke  has  independently  investigated  the  method  and 
finds  the  results  to  be  trustworthy  (Abstr.,  1899,  ii,  518,  693). 

L.  DE  K. 

Estimation  of  Sulphur  in  Bitumens.  By  A.  C.  Langmuir 
(J.  Amer.  Chem.  Soc .,  1900,  22,  99 — 102). — The  author  criticises  the 
process  recommended  by  S.  F.  and  H,  E.  Peckham  (this  vol.,  ii,  44), 
and  points  out  several  sources  of  error.  No  precautions  are  taken  to 
prevent  absorption  of  sulphur  compounds  during  the  fusion  with 
alkali  nitrate  and  the  subsequent  slow  evaporation  of  the  dissolved 
mass  with  hydrochloric  acid.  The  most  serious  objection  is,  that  on 
precipitating  the  iron  and  aluminium  by  means  of  ammonia  and  ex¬ 
pelling  the  excess  of  the  latter  by  boiling,  a  portion  of  the  sulphuric 
acid  recombines  with  the  iron.  Finally,  if  the  sulphuric  acid  is  pre¬ 
cipitated  after  removing  the  calcium  with  ammonium  oxalate,  there  is  a 
danger  of  obtaining  a  very  impure  barium  sulphate,  which  is  rendered 
still  more  probable  by  the  presence  of  a  large  quantity  of  alkali 
chlorides. 

Eschka’s  process,  as  described  by  Heath,  is  admittedly  the  best 
process  for  the  estimation  of  sulphur  in  bituminous  coals. 

L.  de  K. 

Estimation  of  Alkali  Persulphates  and  of  Hydrogen  Per¬ 
oxide.  By  Bruno  Grutzner  [Arch.  Pharm .,  1899,  237,  705—706). 
— About  0*3  gram  of  the  persulphate  is  heated  to  boiling  with  50  c.c. 
A7/ 10  arsenious  acid,  and  a  few  grams  of  aqueous  potassium  or  sodium 
hydroxide,  the  whole  digested  for  a  little  while,  cooled,  made  faintly 
acid  with  sulphuric  acid,  treated  with  a  large  excess  of  sodium 
hydrogen  carbonate,  mixed  with  starch  solution,  and  titrated  with 
A/IO  iodine  solution.  1  c.c.  A/10  As203  =  0*0135  gram  K2(S04)2, 
0*0119  Na2(S04)2,  or  0*0114  (NH4)2(S04)2.  The  error  in  the  analyses 
quoted  does  not  exceed  ±0*2  per  cent. 

Of  a  commercial  sample  of  hydrogen  peroxide,  10  c.c.  are  diluted  to 
100  c.c.,  and  10  c.c.  of  the  dilute  solution  treated  as  is  the  persulphate 
in  the  method  just  described;  1  c.c.  A/10  As203  =  0*0017  gram  of 
hydrogen  peroxide.  A  result  was  obtained  0*04  per  cent,  higher  than 
by  titration  with  permanganate.  Sodium  peroxide  cannot  be  analysed 
in  this  way.  C.  F.  B. 

Estimation  of  Ammonia  and  of  Nitrogen.  By  Antoine 
Yilliers  and  E.  Dumesnil  (Compt.  rend.,  1900,  130,  573 — 576). — 
The  estimation  of  ammonia  by  titration  is  often  inaccurate,  because  of 
the  effect  of  ammonium  salts  on  the  indicator  used,  and  better  results 
are  obtained  by  weighing  the  ammonia  in  the  form  of  ammonium 
chloride.  The  ammonia  is  absorbed  in  an  excess  of  dilute  hydro- 
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chloric  acid  which  has  previously  been  found  to  leave  no  residue  on 
evaporation,  and  the  solution  is  concentrated  in  a  porcelain  dish  over 
a  small  flame  which  heats  only  the  bottom  and  not  the  sides  of  the 
vessel.  When  the  liquid  is  reduced  in  volume  to  about  25  c.c.,  it  is 
transferred  to  a  small  weighed  conical  flask,  in  which  the  evaporation 
is  completed,  the  residue  being  dried  at  105°.  C.  H.  B. 

The  Phosphometer,  an  Apparatus  for  the  Clinical  Estimation 
of  Phosphorus  in  Blood.  By  Adolf  Jolles  ( Chem .  Centr.,  1900,  i, 
486 — 487  ;  from  Wien.  Med.  Woch.,  1899,  Nos.  46,  47). — The  estima¬ 
tion  is  a  colorimetric  one,  in  which  the  yellow  coloration  produced  by 
potassium  molybdate  in  solutions  of  phosphates  is  used  as  a  measure 
of  the  phosphate  present.  The  intensity  of  the  colour  varies  with  the 
temperature,  reaching  its  maximum  at  80°.  The  comparison  tubes  are 
therefore  observed  in  a  cylindrical  vessel  surrounded  by  a  water 
jacket,  and  are  so  arranged  that  three  tubes  (one  of  which  contains  the 
substance  and  the  other  two  standards)  can  be  simultaneously  seen  by 
light  thrown  upward  from  an  oblique  mirror  below  the  cylinder.  The 
substance  is  prepared  by  evaporating  a  measured  quantity  of  the 
blood  (0T  c.c.)  in  a  platinum  crucible,  fusing  the  residue  with  a 
mixture  of  sodium  carbonate  and  potassium  nitrate  (3  : 1),  and  dis¬ 
solving  the  fused  mass  in  dilute  nitric  acid.  The  comparison  solutions 
are  prepared  by  dissolving  18*7324  grams  of  sodium  pyrophosphate  in 
50  c.c.  of  nitric  acid  of  sp.  gr.  1*2  and  diluting  to  a  litre;  from  this 
solution,  others  are  prepared  containing  2,  0*2,  and  0*02  milligrams  of 
P205  per  c.c.  The  potassium  molybdate  solution  contains  8  grams  of 
the  salt  in  50  c.c.  of  water  and  50  c.c.  of  nitric  acid  of  sp.  gr.  1*2  ; 
for  use,  1  c.c.  of  this  solution  is  diluted  to  20  c.c.  M,  J.  S. 

Simplified  Method  of  Estimating  Phosphoric  Acid  by 
Molybdate.  By  Joseph  Hanamann  {Chem.  Centr.,  1900,  i,  488—489  ; 
from  Zeit.  landw.  Vers. -Wes.  Oesterr .,  3,  53). — By  employing  a  molybdate 
solution  containing  more  nitrates  than  the  usual  one,  and  precipitating 
at  40°,  the  precipitation  of  the  phosphoric  acid  is  complete  in  ten 
minutes,  and  the  precipitate  is  of  constant  composition  after  gentle 
ignition,  containing  3*94495  per  cent,  of  phosphoric  oxide.  The 
molybdate  solution  is  made  by  dissolving  100  grams  each  of  ammon¬ 
ium  molybdate  and  ammonium  nitrate  in  150  c.c.  of  ammonia  of  sp.  gr. 
0  91  and  pouring  the  solution  into  a  litre  of  nitric  acid  of  sp.  gr.  1*2. 
After  boiling  the  solution,  it  is  filtered  into  bottles  of  brown  glass,  and 
kept  in  a  cool  place.  M.  J.  S. 

Wagner’s  New  Reagent  for  Estimating  Soluble  Phosphoric 
Acid  in  Basic  Slag.  By  Adolfo  Casali  {Chem.  Centr.,  1900,  i,  62  ; 
from  Staz.  sper.  agrar.  ital ,  32,  486). — The  use  of  citric  acid  for  extract¬ 
ing  the  soluble  phosphate  from  basic  slag  gives  a  much  higher  result 
than  that  obtained  with  the  ammonium  citrate  more  usually  employed. 
In  reporting  the  results  of  analyses,  it  should  always  be  stated  which 
reagent  has  been  used.  M.  J.  S. 

Detection  of  Adulterations  in  Bone  Superphosphate.  By 
Henri  Lasne  {Chem.  Centr.,  1900,  i,  72 — 73;  from  Ann.  chim.  anal, 
appl .,  4,  361). — The  results  of  the  estimations  made  should  be 
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expressed  in  the  form  of  ratios  to  100  parts  of  phosphoric  oxide 
present.  The  total  phosphoric  oxide  and  calcium  oxide  are  first 
estimated.  In  normal  bone,  this  ratio  is  100:129 — 134.  A  higher 
ratio  of  calcium  oxide  points  to  the  addition  of  either  gypsum  or 
mineral  phosphate.  Gypsum  is  sought  for  by  the  microscope.  A 
deficiency  of  calcium  oxide  indicates  addition  of  precipitated  phosphate. 
Calcium  chloride  is  also  estimated.  A  ratio  of  0T5  is  compatible  with 
purity ;  0’3  points  to  the  addition  of  gypsum,  and  a  higher  ratio  is 
characteristic  of  precipitated  phosphate.  Addition  of  mineral  phos¬ 
phate  raises  the  ratio  of  aluminium  and  insoluble  matter  (containing 
titanium)  and  also  that  of  calcium  fluoride  (of  which  only  traces  are 
normally  present),  or,  in  the  case  of  certain  phosphates  which  are  poor 
in  fluorine,  introduces  manganese.  Bone  ash  is  best  detected  by 
partially  precipitating  with  ammonia,  collecting  the  precipitate,  and 
treating  it  with  dilute  hydrochloric  acid,  when  fragments  of  bone  can 
be  seen.  The  part  of  a  normal  bone-superphosphate  insoluble  in  dilute 
hydrochloric  acid  seldom  contains  more  than  0T  of  nitrogen  per  100 
parts  of  original  substance ;  a  greater  proportion  indicates  addition 
of  nitrogenous  waste  materials.  The  superphosphate  itself  should 
contain  about  0’6  per  cent,  of  nitrogen  (see  also  this  vol ,  ii,  167). 

M.  J.  S. 

Separation  and  Estimation  of  Arsenic  and  Antimony  in 
Ores.  By  O.  G.  Beck  and  H.  Fisher  ( Chem .  News,  1899,  80, 
259 — 261). — -A  critical  examination  and  comparison  of  various  known 
methods.  The  best  results  for  arsenic  were  obtained  by  Pattinson’s 
method  (Abstr.,  1899,  ii,  56)  of  titrating  the  sulphide  with  iodine; 
weighing  the  sulphide  gave  results  which  were  too  high.  Fischer’s 
distillation  method  (Abstr.,  1881,  195)  gave  good  results,  but,  like 
Pearce’s  nitrate  method  (Chem.  News,  1883,  48,  85),  took  too  long; 
the  latter,  moreover,  even  when  modified,  gave  low  results.  For 
antimony,  Weller’s  method  (Abstr.,  1882,  1324)  and  Mohr’s  method 
gave  fairly  concordant  results,  whilst  weighing  the  antimony  as  sul¬ 
phide  gave  results  too  high,  and  as  oxide,  too  low.  Jannasch’s  modi¬ 
fication  occupied  more  time  and  introduced  much  sulphur,  but  gave 
higher  results.  D.  A.  L. 

Volumetric  Estimation  of  Boric  Acid.  By  Alfred  Stock 
(Cornet,  rend.,  1900,  130,  516 — 517.  Compare  this  vol.,  ii,  47). — In 
estimating  boric  acid  by  Jones’s  volumetric  method  (Abstr.,  1899,  ii,  322), 
it  is  essential  that  carbon  dioxide  should  be  absent ;  traces  of  this  gas 
are  most  conveniently  removed  by  boiling  the  solutions  employed 
before  titration ;  the  removal  of  the  gas  by  means  of  barium  chloride 
is  not  to  be  recommended,  because  the  barium  carbonate  produced 
interferes  with  the  end  point.  The  presence  of  salts  of  the  alkali  and 
alkaline  earth  metals  does  not  affect  the  process ;  when  iron  and 
aluminium  are  present,  their  insoluble  hydroxides  are  produced  ;  the 
titration  must,  however,  be  performed  in  the  presence  of  these  sub¬ 
stances,  since  the  precipitate  may  contain  variable  quantities  of  borates  ; 
these  salts  are  readily  decomposed  by  the  standard  sodium  hydroxide, 
and  accurate  results  are  obtained  even  under  these  conditions. 

G.  T.  M. 
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The  Accuracy  of  Jorgensen’s  Method  for  Estimating  Boric 
Acid  in  Preserved  Meat,  and  the  Separation  of  Boric  Acid 
from  Borax.  By  Adolf  Beythien  and  Hans  Hempel  ( Chem .  Centr ., 
1900,  i,  63 — 64  ;  from  Zeit.  Unters.  N ahr  -Genusmitt .,  2,  842). — 
Jorgensen’s  method  depends  on  the  fact  that  a  boric  acid  solution, 
rendered  neutral  to  phenolphthalein  by  addition  of  alkali,  becomes 
acid  again  on  adding  a  sufficient  quantity  of  glycerol,  so  that  the  boric 
acid  can  be  titrated  by  an  alkali  which  has  been  standardised  by  a 
boric  acid  solution  of  known  value,  under  similar  conditions  as  regards 
amount  and  concentration.  The  results  are  very  satisfactory. 

To  estimate  the  boric  acid  in  meat,  the  substance  may  either  be 
extracted  by  warming  for  several  hours  with  strong  sodium  hydroxide 
solution,  and  the  extract  evaporated  and  incinerated,  or,  more  ex¬ 
peditiously  and  with  little  loss  of  accuracy,  by  direct  incineration  of 
the  meat  itself  after  carefully  and  thoroughly  saturating  it  with  a 
large  excess  of  an  alkaline  solution.  The  ash,  in  either  case,  is  dis¬ 
solved  in  50  c.c.  of  dilute  sulphuric  acid,  the  solution  warmed  gently, 
which  can  be  done  without  noteworthy  loss,  cooled,  and  made  exactly 
neutral  to  phenolphthalein  :  25  c.c.  of  glycerol  are  then  added  and  the 
titration  made.  Addition  of  alcohol  renders  the  end  sharper.  With 
mixtures  of  100  grams  of  flesh,  and  0*1  gram  of  boric  acid,  the  results 
varied  from  about  —  5*4  to  +  1*67  per  cent,  of  the  boric  acid  used. 

It  has  been  stated  that  in  cooking  salt  meat  containing  boric  acid, 
the  greater  part  of  that  substance  is  lost.  American  salt  meat  con¬ 
taining  1*12  and  1‘1 7  per  cent,  of  boric  acid  lost  only  0*41  per  cent, 
by  soaking  and  washing,  and  0*59 — 0  67  by  boiling ;  the  broth  con¬ 
tained  0*60 — 0*57  part  per  100  parts  of  the  original  meat.  The  broth 
ought  therefore  never  to  be  consumed. 

The  authors  are  experimenting  on  the  use  of  acetone  for  separating 
boric  acid  and  borax.  M.  J.  S. 

Estimation  of  Silicon  in  Ferro-chromium  and  of  Silica  in 
Chrome  Ore.  By  George  Tate  {Chem.  News ,  1899,  80,  235). — 
Ferro-chromium  or  chrome  ore  (1 — 2  grams)  is  fused  with  about  five 
times  its  weight  of  sodium  peroxide  in  a  nickel  crucible,  and  when 
cold  immersed  in  water  in  a  nickel  dish,  neutralised  with  hydrochloric 
acid,  and  evaporated  to  dryness.  The  residue  is  heated  with  40  c.c. 
of  strong  sulphuric  acid  until  fumes  of  sulphuric  acid  appear.  When 
cool,  it  is  treated  cautiously  with  water,  transferred  to  a  porcelain  dish, 
made  up  to  about  a  ^-litre,  boiled  to  dissolve  the  sulphates,  and  the 
residual  silica  is  washed,  dried,  ignited,  and  weighed  ;  if  coloured,  it 
is  evaporated  with  hydrofluoric  acid  and  a  drop  of  sulphuric  acid,  and 
any  residue  weighed  and  deducted.  D.  A.  L. 

Estimation  of  Graphite  by  Loss.  By  George  Auchy  {J.  Amer . 
Chem.  * Soc.t  1900,  22,  47 — 48). — Asbestos  is  preferable  to  filter  paper 
for  collecting  the  graphite  left  on  dissolving  iron,  but  attention  is 
called  to  the  retention  of  water  by  asbestos  (this  vol.,  ii,  309). 

The  process  is  not  altogether  free  from  sources  of  error,  but  these 
do  not  appreciably  affect  the  result  when  the  percentage  of  graphite 
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is  small.  The  graphite  is  not  always  pure  carbon,  but  may  contain 
small  quantities  of  hydrogen,  oxygen,  nitrogen,  and  sulphur. 

L.  DE  K. 

Iodometric  Estimation  of  Small  Quantities  of  Carbon 
Monoxide.  By  Leonard  P.  Kinnicut  and  George  R.  Sanford  (/. 
Amer .  Chem .  Soc.,  1900,  22,  14 — 18). — The  process  has  been  devised 
for  the  estimation  of  small  quantities  of  carbon  monoxide  in  air  con¬ 
taminated  by  leakage  of  water-gas,  &c.  1000  c.c.  of  air  are  drawn 

through  two  U-tubes  respectively  containing  sulphuric  acid  and  potass¬ 
ium  hydroxide,  to  absorb  unsaturated  hydrocarbons,  hydrogen  sul¬ 
phide,  sulphur  dioxide,  and  similar  reducing  gases ;  it  then  passes 
through  another  U-tube  containing  25  grams  of  pure  iodine  pentoxide, 
and  suspended  in  an  oil-bath  heated  at  150°.  The  action  of  carbon 
monoxide  on  the  hot  iodine  pentoxide  causes  liberation  and  volatilisa¬ 
tion  of  free  iodine,  which  is  collected  in  a  Wolff’s  blood -absorption- 
tube  containing  0’5  gram  of  potassium  iodide  dissolved  in  5  c.c.  of 
water.  The  iodine  is  then  titrated  with  A/ 1000  sodium  thiosulphate. 

One  milligram  of  iodine  represents  0'4357  c.c.  of  carbon  monoxide. 

L.  DE  K. 

Rapid  Method  of  Estimating  Carbon  Dioxide  in  Gaseous 
Mixtures.  By  Lio  Yignon  and  Louis  Meunier  (Compt.  rend,,  1900, 
130,  513 — 515). — A  large,  cylindrical  glass  vessel  of  known  capacity 
is  connected  with  a  burette  and  an  inlet  tube  for  the  introduction  of 
a  gaseous  mixture.  When  the  apparatus  is  filled  with  the  gas,  about 
40  c.c.  of  alcohol  (93  per  cent.),  containing  a  small  quantity  of 
phenolphthalein,  are  run  in,  and  the  mixture  is  titrated  with  Nj 20  cal¬ 
cium  hydroxide  solution.  The  method  is  applicable  to  the  estimation 
of  carbon  dioxide  in  any  mixture  of  neutral  gases ;  when  ammonia 
and  hydrogen  sulphide  are  present,  these  are  removed  by  passing  the 
gas  through  an  acetic  acid  solution  of  lead  acetate  before  collecting  it 
in  the  titrating  cylinder.  G.  T.  M. 

Volumetric  Estimation  of  Magnesia.  By  James  0.  Handy 
( J .  Amer.  Chem.  Soc .,  1900,  22,  31 — 39). — This  is  a  modification  of 
Stolba’s  process  (1866),  which  has  not  found  much  favour. 

The  magnesia  solution,  freed  from  calcium,  aluminium,  &c.,  is  precipi¬ 
tated  as  usual  with  solution  of  sodium  ammonium  hydrogen  phos¬ 
phate,  and  the  precipitate  carefully  washed  with  dilute  ammonia  (1  :  9). 
When  drained,  the  filter  is  opened  flat  and  placed  on  thick,  dry  filter 
paper  for  a  few  minutes,  then  transferred  to  a  second  dry  paper,  and 
left  for  30  to  60  minutes,  after  the  moisture  has  been  practically 
absorbed.  The  small  amount  of  ammonia  still  adhering  to  the  precipitate 
is  then  expelled  by  heating  for  20  minutes  in  an  air-bath  at  50 — 60°. 

The  filter  with  the  precipitate  is  now  put  into  a  small  beaker,  and 
an  excess  of  W/10  sulphuric  acid  is  added.  When  the  precipitate  has 
dissolved  and  the  paper  been  disintegrated  by  stirring,  two  drops  of  a 
0*1  per  cent,  alcoholic  solution  of  methyl-orange  are  added,  and  the 
excess  of  acid  titrated  with  W/10  sodium  hydroxide.  1  c.c.  of  Nj  10 
sulphuric  acid  =  0*002  gram  of  magnesia.  L,  de  K. 
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Estimation  of  Copper.  By  M.  Willenz  ( Chem .  Cent 1900,  i, 
490  ;  from  Ann.  chim.  anal,  appl .,  5,  2). — The  method  of  precipita¬ 
tion  by  sodium  thiosulphate  is  strongly  recommended.  The  substance 
is  dissolved  in  nitric  acid,  the  solution  evaporated  with  sulphuric 
acid,  and  precipitated  boiling  with  5 — 6  grams  of  thiosulphate  for  each 
gram  of  substance.  Cadmium  and  lead  are  not  precipitated,  neither 
are  arsenic  and  antimony  if  the  solution  is  strongly  acid  and  hot ; 
they  separate,  however,  on  cooling  and  diluting.  Traces  of  both  are 
therefore  contained  in  the  copper  precipitate,  but  can  be  driven  off  by 
intense  ignition.  M.  J.  S. 

Precipitation  and  Separation  of  Copper  in  the  Presence  of 
Sodium  Hydroxide  by  the  Aid  of  Hydrazine  Sulphate  or 
Hydrochloride.  By  Paul  Jannasch  and  K.  Biedermann  ( Ber ., 
1900,  33,  631 — 636). — When  a  3  per  cent,  solution  of  hydrazine 
sulphate  is  added  to  a  copper  sulphate  solution  in  the  presence  of 
an  excess  of  pure  sodium  hydroxide  and  the  whole  warmed  on  a 
sand-bath,  the  copper  is  deposited  in  the  metallic  state  and  may  be 
filtered  by  the  aid  of  a  double  paper,  well  washed,  dried  at  90°,  and 
weighed  as  cupric  oxide  after  ignition,  if  necessary,  in  a  current  of 
oxygen. 

Copper  may  be  readily  separated  from  zinc  or  arsenic  by  this 
method,  as  in  strongly  alkaline  liquids  only  the  copper  salt  is  reduced  ; 
the  zinc  may  then  be  precipitated  as  carbonate  and  the  arsenic  as 
magnesium  ammonium  arsenate.  In  the  separation  of  tin  and 
copper,  the  alloy  (1  part)  is  dissolved  in  as  small  a  quantity  of 
aqua  regia  as  possible ;  the  solution  thus  obtained  is  diluted  with 
its  own  volume  of  water  and  is  slowly  added  to  a  solution  of  pure  sodium 
hydroxide(15  parts)  and  hydrazine  hydrochloride  (2 — 3  parts) ;  when  the 
sulphate  is  employed,  small  amounts  of  tin  are  always  carried  down 
with  the  copper.  After  the  mixture  has  been  warmed  for  some  time, 
the  copper  is  removed  and  treated  as  before ;  the  alkaline  filtrate 
is  acidified  with  hydrochloric  acid,  precipitated  with  ammonia,  the 
precipitate  dissolved  in  ammonium  sulphide,  and  reprecipitated  as 
sulphide  of  arsenic  by  the  careful  addition  of  hydrochloric  acid. 

J.  J.  S. 

Rapid  Estimation  of  the  Purity  of  Commercial  Copper 
Sulphate,  and  of  the  Amount  of  Copper  Sulphate  in  Copper 
Pyrites.  By  Carlo  Montanari  {Chem.  Centr .,  1900,  i,  66  ;  from 
Staz .  s per.  agrar.  ital .,  32,  479). — Zecchini’s  method  {Staz.  sper .  agrar. 
ital.,  32,  117)  gives  rapid  and  exact  results,  especially  if  a  N/ 20 
solution  be  employed  instead  of  that  recommended  by  Zecchini. 
Scarlata’s  method  {Mon.  Sci .,  [iv],  13,  i,  409)  is  troublesome  and 
inexact.  M.  J.  S. 

Estimation  of  Aluminium.  By  Alfred  Stock  {Ber.,  1900,  33, 
548 — 553). — The  greater  part  of  this  paper  has  already  been  published 
(this  vol.,  ii,  247).  Aluminium  hydroxide,  obtained  by  adding  a  mixture 
of  potassium  iodide  and  iodate  to  a  faintly  acid  solution  of  an  aluminium 
salt,  and  removing  the  liberated  iodine  by  sodium  thiosulphate  {loc.  cit.)f 
has,  after  drying  in  the  air,  the  composition  Al(OH)3 ;  after  drying 
over  calcium  chloride,  the  composition  2A1203,5H20,  and  after  drying  at 
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130°,  3  A1203,5H20  ;  this  last  hydrate,  when  exposed  to  the  air,  absorbs 
water  until  its  composition  is  again  represented  by  the  formula 
Al(OH)3.  The  individuality  of  the  various  hydrates  is  being  in¬ 
vestigated. 

In  presence  of  a  large  excess  of  sulphates,  the  precipitated  hydr¬ 
oxide  contains  sulphuric  acid,  which  is,  however,  lost  on  ignition. 
This  circumstance  interferes  with  the  alkalimetric  titration  of  alum 
solutions,  but  the  error  may  easily  be  avoided  by  adding  a  slight 
excess  of  barium  chloride  to  the  solution,  and  then  titrating  as  usual 
without  filtering.  A.  H, 

Rapid  Method  for  the  Estimation  of  Clay  in  Soils.  By  F. 
Poquillon  {Bull.  Soc.  Chim.y  1900,  [iii],  23,  115 — 116).— In  the 
process  described,  the  mechanical  separation  of  the  sand  and  clay  is 
facilitated  by  the  use  of  a  dilute  solution  of  ammonium  chloride 
instead  of  pure  water,  and  the  number  of  washings  and  bulk  of 
liquid  employed  is  diminished.  10  grams  of  the  soil  are  rubbed  up 
with  25  c.c.  of  water,  and  the  liquid  mixed  with  100 — 120  c.c.  of  a 
0T  per  cent,  solution  of  ammonium  chloride  and  left  for  5  minutes. 
The  supernatant  liquid  is  then  decanted,  and  the  operation  repeated 
6 — 8  times  until  the  washings  are  clear,  when  the  residual  sand  is 
washed,  first  with  dilute  hydrochloric  acid  and  then  with  water,  dried, 
and  weighed.  The  turbid  washings  are  mixed,  acidified  with  hydro¬ 
chloric  acid,  left  for  2 — 3  hours,  and  the  precipitated  clay  is  collected 
on  a  filter,  washed  with  water,  dried,  and  weighed.  N.  L. 

Estimation  of  Nickel  in  Nickel  Ores.  By  A.  C.  Langmuir 
{J.  Amer.  Chem.  Soc.,  1900,  22,  102 — 106). — This  is  a  slight  modifica¬ 
tion  of  Sargent’s  process  (this  vol.,  ii,  51),  and  may  be  applied  to  ores. 
The  method  is  briefly  as  follows  :  the  ore  is  oxidised  with  nitric  acid 
and  bromine,  mixed  with  excess  of  hydrochloric  acid,  and  boiled  down 
to  a  small  bulk.  After  diluting  with  water,  copper,  &c.,  are  removed 
by  means  of  hydrogen  sulphide.  The  filtrate  is  boiled,  and  the 
ferrous  iron  oxidised  by  cautious  addition  of  nitric  acid.  Slight 
excess  of  ammonia  is  added,  and  the  filtrate  which  contains  the  bulk 
of  the  nickel  is  evaporated  in  a  large  casserole.  The  precipitate  is 
dissolved  in  hydrochloric  acid,  boiled  down  to  a  pasty  mass,  dissolved 
in  hydrochloric  acid  of  sp.  gr.  1*1,  and  then  agitated  with  two 
separate  portions  of  ether.  This  dissolves  the  ferric  chloride,  leaving 
the  nickel  in  the  acid  layer.  Any  iron  still  remaining  is  precipitated 
with  bromine  and  ammonia,  and  freed  from  the  last  traces  of  nickel 
by  redissolving  and  precipitating  a  second  time.  The  ammoniacal 
solution  containing  the  nickel  is  now  also  introduced  into  the  casserole, 
and  the  whole  evaporated  until  ammonium  chloride  begins  to  separate  ; 
this  is  destroyed  by  adding  a  large  excess  of  nitric  acid  and  evapo¬ 
rating  to  dryness.  The  nitrate  is  now  converted  into  sulphate  by 
heating  with  strong  sulphuric  acid,  the  liquid  diluted,  mixed  with 
excess  of  ammonia,  and  submitted  to  electrolysis.  L.  de  K. 

Rapid  Evaluation  of  Metallic  Tungsten  Powders.  By  Fred 
Ibbotson  and  Harry  Brearley  {Chem.  News,  1899,  80,  294 — 295). — 
Three  grams  of  the  powder  are  ignited  in  a  tared  platinum  dish  until 
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completely  oxidised,  re-weighed,  treated  with  hydrofluoric  acid  to 
remove  silica,  and  again  weighed.  It  is  boiled  with  pure  caustic 
soda  to  dissolve  as  much  tungsten  as  possible,  and  the  residue,  which 
contains  iron,  manganese,  and  some  tungsten,  is  collected,  washed, 
ignited,  and  weighed  ;  it  is  then  dissolved  in  a  small  quantity  of 
hydrochloric  acid,  and  should  leave  no  residue  if  properly  ignited  at 
the  commencement.  The  solution  is  largely  diluted  to  precipitate  the 
tungsten,  which  is  collected  and  weighed,  whilst  the  iron  and  man 
ganese  may  be  estimated  in  the  filtrate.  The  tungsten  in  the  caustic 
soda  solution  may  also  be  determined.  In  this  way,  with  the  pure 
materials  used  in  steel  manufacture,  useful  numbers  may  be  obtained 
for  the  silica,  tungsten,  iron,  and  manganese.  The  proportion  of 
tungstic  oxide  may  be  ascertained  by  treating  the  unheated  sample 
with  a  large  volume  of  strong  hydrochloric  acid,  which  dissolves  the 
oxide,  but  not  the  metal.  Carbon  may  be  determined  by  simply 
heating  in  a  current  of  oxygen.  Sulphur  is  not  usual  in  samples  for 
steel  making,  but  if  present  would  interfere  with  the  scheme  of 
analysis  set  forth,  and  so  must  be  removed  beforehand. 

D.  A.  L. 

Analysis  of  Tungsten  Compounds.  By  Fred  Ibbotson  and 
Harry  Brearley  (Chem.  News,  1899,  80,  293 — 294). — On  adding 
strong  nitric  acid,  drop  by  drop,  to  a  boiling  solution  of  lead  tung¬ 
state,  a  change  of  colour  from  white  to  yellow  ultimately  takes 
place,  boiling  for  a  short  time  with  a  few  additional  c.c.  of  the  acid 
then  develops  the  full  yellow  colour  of  tungstic  oxide  ;  the  change  is 
quantitative,  and  may  be  applied  to  the  estimation  of  tungsten,  mak¬ 
ing  a  correction  for  the  small  amount  of  tungstic  acid  that  passes 
away  in  the  filtrates.  Ammonia,  if  present,  is  not  eliminated  ; 
barium,  strontium,  calcium,  magnesium,  zinc,  cadmium,  manganese, 
nickel,  and  cobalt  do  not  interfere  with  the  reaction,  but  arsenic,  mer¬ 
cury,  uranium,  iron,  tin,  and  silicon  do,  although  the  interference  of 
arsenic  and  mercury  may  be  disregarded.  In  the  presence  of  uranium 
salts,  the  solution  containing  a  small  excess  of  sodium  carbonate  is 
heated  to  boiling,  and  is  poured  in  a  thin  stream  into  hot  acetic 
acid  containing  excess  of  lead  acetate,  with  vigorous  shaking.  The 
mixture  is  just  boiled,  the  precipitate  washed  by  decantation,  &c.  The 
tungstic  oxide  finally  obtained  is  free  from  uranium.  Iron  and 
aluminium  in  small  quantities  may  be  dealt  with  by  making  the 
solution  just  alkaline,  then  faintly  acid  with  acetic  acid  ;  most  of 
the  tungsten  is  precipitated  with  the  iron,  and  the  rest  is  precipitated 
by  lead  acetate.  The  precipitate  is  washed  by  decantation,  ignited, 
and  treated  with  hydrochloric  acid  as  though  it  were  pure  lead  tung¬ 
state.  Chromium  cannot  be  treated  in  this  manner,  and  the  interfer¬ 
ence  of  tin  and  silicon  cannot  be  avoided.  In  the  last  instance, 
however,  the  whole  of  the  tungsten  may  be  precipitated  from  a  neutral 
solution  as  mercurous  silicotungstate  by  means  of  mercurous  nitrate, 
the  silica  in  the  ignited  residue  being  removed  by  hydrofluoric  acid. 
Ammonia  and  ammonium  carbonate  effect  the  separation  of  silica 
and  tungstic  oxide  imperfectly.  D,  A.  L, 
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Ammonium  Molybdate  as  a  Delicate  Reagent  for  Stan¬ 
nous  Chloride.  By  J.  P.  Longstaff  ( Ghem .  News,  1899,  80, 
282 — 283). — Tin  may  be  detected  in  solution,  in  quantities  that  might 
escape  detection  by  the  ordinary  qualitative  tests,  by  means  of  the 
blue  coloration  produced  by  ammonium  molybdate  with  stannous 
chloride.  The  solution,  to  be  tested,  must  be  freshly  prepared,  and 
diluted  with  boiled  water  to  avoid  oxidation  as  much  as  possible ; 
moreover,  it  must  not  contain  strong  hydrochloric  acid,  as  this  de¬ 
stroys  the  colour.  One  part  of  tin,  as  stannous  chloride,  in  1,500,000 
of  solution  has  been  detected  by  this  means.  D.  A.  L. 

Significance  of  the  Detection  of  Nitrites  in  Drinking  Water. 
By  Leopold  Spiegel  ( Ber .,  1900,  33,  639 — 644). — The  author  criti¬ 
cises  Erdmann’s  proposition  (this  vol.,  ii,  243)  to  employ  1-amino- 
8-naphthol  4  : 6-disulphonic  acid  along  with  sulphanilic  acid  as  a 
test  for  nitrites  in  drinking  water.  Erdmann's  statements  that 
nitrous  acid  is  present  in  all  water  containing  a  small  quantity  of 
animal  matter,  and  that  every  good  drinking  water  is  free  from  nitrous 
acid,  are  shown  to  be  erroneous.  The  author  is  of  opinion  that  the 
presence  of  nitrites  in  water  is  no  criterion  of  its  value  for  drinking 
purposes,  as  this  can  only  be  deduced  from  a  complete  examination  of 
the  water,  coupled  with  the  knowledge  of  the  nature  of  the  soil  in 
which  it  occurs. 

In  place  of  Erdmann’s  reagent  for  nitrous  acid,  the  author  proposes 
to  use  either  of  the  less  sensitive  compounds,  guaiacol  and  creosote, 
which,  in  dilute  aqueous  solution,  give  with  nitrous  acid  an  orange  and 
a  yellow  coloration  respectively.  These  reactions  are  not  interfered 
with  by  the  presence  of  oxidising  agents,  such  as  nitrates,  chlorates, 
and  hydrogen  peroxide,  or  by  ferric  salts  in  such  concentrations  as 
are  met  with  in  potable  waters.  T.  H.  P. 

Cobalti cyanides.  By  Edmund  H.  Miller  and  John  A.  Mathews 
(J.  Amer.  Ghem .  Soc.,  1900,  22,  62 — 69). — The  authors  give  instructions 
for  the  preparation  of  the  metallic  cobalticyanides,  and  their  chief 
properties  are  described  in  an  accompanying  table. 

Potassium  cobalticyanide  may  perhaps  be  used  in  quantitative 
analysis.  As  the  lead  salt  is  very  soluble,  whilst  those  of  silver, 
copper,  and  bismuth  are  insoluble  in  water  or  nitric  acid,  it  may 
perhaps  be  useful  in  the  assay  of  pig  lead.  The  bismuth  may  then  be 
separated  from  the  copper  by  treatment  with  hydrochloric  acid,  which 
dissolves  the  bismuth  cobalticyanide  and  leaves  the  copper,  together 
with  any  silver  compound,  undissolved  ;  or  by  treating  the  precipitate 
with  ammonia  in  which  the  copper  and  silver  compounds  dissolve,  leaving 
the  bismuth.  The  bismuth  may  be  separated  from  the  compound  as 
hydroxide  by  digesting  it  with  aqueous  potassium  hydroxide. 

It  also  affords  a  means  of  separating  zinc,  manganese,  nickel,  or 
cobalt  from  ferric  iron,  as  the  latter  is  not  precipitated  in  the  presence 
of  sufficient  ammonium  sulphate.  The  zinc  compound  may  be  separated 
from  the  others  by  dissolving  it  in  aqueous  potassium  hydroxide, 
which  leaves  the  manganese,  cobalt,  and  nickel  in  the  form  of 
hydroxides.  Further  results  are  promised.  L.  de  K. 
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Chemistry  and  Analysis  of  Wines.  By  Maximilian  Ripper 
(Chem.  Centr.f  1900,  i,  436 — 437 ;  Zeit.  Landw.  Vers.-Wesens.  Oesterr 
3,  26). — In  continuation  of  previous  work  on  this  subject  (Abstr., 

1899,  ii,  699),  attention  is  directed  to  the  aldehydes  and  their  com¬ 

pounds  contained  in  wine.  Aldehydes  or  ketones  may  be  detected  in 
all  wines  by  distilling  200  c.c.  of  the  wine,  and  testing  the  first  20  c.c. 
of  the  distillate  with  phenylhydrazine  hydrochloride,  Guyon's  reagent, 
m-phenylenediamine  hydrochloride,  ammoniacal  silver  solution,  or  resor¬ 
cinol  and  hydrochloric  acid.  For  estimation,  50  c.c.  of  the  wine  are 
mixed  with  5  c.c.  of  sulphuric  acid  (1  :  3)  and  some  starch,  and  titrated 
with  A/50  iodine  solution.  To  another  50  c.c.  in  a  flask  50  c.c. 
of  A/50  potassium  hydrogen  sulphite  are  added,  and  the  corked 
flask  is  kept  for  \  hour,  at  the  end  of  which  time  5  c.c.  of  sulphuric 
acid  are  added  and  the  mixture  is  titrated  with  the  iodine  solution. 
The  iodine  value  of  the  sulphite  solution  is  also  estimated.  The 
amount  of  iodine  required  by  the  wine  alone  is  subtracted  from  that 
consumed  by  the  mixture  of  wine  and  sulphite,  and  this  difference  is 
subtracted  from  the  amount  of  iodine  required  by  the  sulphite  alone. 
The  difference  is  calculated  into  acetaldehyde.  M.  J.  S. 

Estimation  of  Cresols  by  Determining  their  Capability  of 
forming  Bromo  substitution  Derivatives.  By  Robert  Clauser 
(Chem.  Centr.y  1900,  i,  118;  from  Oesterr.  Chem.-Zeit 2,585 — 588). — 
o-Cresol  may  be  estimated  by  Koppeschaar’s  method,  with  a  maxi¬ 
mum  error  of  +  0*5  per  cent.  The  solution  should  contain  only 
1/30,000 — 1/40, 000th  of  its  weight  and  the  quantity  of  the  bromide- 
bromate  solution  added  should  be  sufficient  to  supply  6  atoms  of 
bromine  for  each  mol.  of  cresol  present.  As  soon  as  the  yellow  colora¬ 
tion  appears,  the  action  requires  to  be  checked  by  adding  potassium 
iodide  and  allowing  the  mixture  to  remain  for  half  an  hour. 

E.  W.  W. 

Estimation  of  the  Reducing  Power  of  Urine,  Blood,  and 
other  Animal  Fluids.  By  Heinrich  Rosin  (Chem.  Centr.y  1900,  i, 
48  ;  from  Miinch.  med .  Woch.y  46,  1456). — The  author  formerly  pro¬ 
posed  to  effect  this  object  by  ascertaining  the  amount  of  methylene- 
blue  decolorised  by  a  given  volume  of  the  urine  under  certain  con¬ 
ditions.  A  more  satisfactory  method  is  to  use  the  methylene-blue 
merely  as  an  indicator,  and  to  employ  potassium  permanganate  as  the 
oxidising  agent.  The  urine  is  diluted  five-fold  ;  25  c.c.  are  placed  in  a 
small  Erlenmeyer  flask,  mixed  with  1  c.c.  of  officinal  potassium 
hydroxide  solution,  covered  with  paraffin  oil  to  exclude  air,  and 
heated,  but  not  to  boiling.  From  a  burette,  the  point  of  which  dips 
below  the  paraffin  layer,  1  c.c.  of  methylene-blue  solution  (1  :  3000) 
is  then  introduced,  and  then  in  a  similar  manner  A/100  permanganate, 
until  a  bluish-green  colour  is  obtained.  The  permanganate  required 
is  a  measure  of  the  reducing  power  of  the  urine.  M.  J.  S. 

Detection  of  Sucrose  in  Margarine.  By  Mecke  (Chem.  Centr.y 

1900,  i,  435  ;  from  Zeit.  offent.  Chem.y  5,  496). — To  communicate 
to  margarine  the  properties  of  natural  butter,  sucrose  and  yoke  of 
egg  are  added  to  it.  Sucrose  can  be  estimated  in  presence  of  lactose 
by  the  polar imeter,  but  the  difficulty  of  obtaining  clear  solutions  from 
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margarine  renders  this  method  inadmissible.  The  sugars  are  there¬ 
fore  estimated  gravimetrically  before  and  after  inversion  with  citric 
acid.  M.  J.  S. 

Analysis  of  Golden  Syrup.  By  Bichard  Bodmer,  Norman 
Leonard,  and  Harry  M.  Smith  (Analyst,  1899,  24,  253 — 257). — 
Attention  is  called  to  the  growing  practice  of  adulterating  golden 
syrup  with  glucose,  the  product  of  the  hydrolysis  of  starch. 

The  adulteration  may  be  detected  and  even  approximately  estimated 
by  taking  the  copper-reducing  power  of  the  sample  (calculated  on  the 
dry  substance)  before  and  after  inversion  ;  another  inversion  experi¬ 
ment  is  made  in  which  not  only  the  sucrose  but  any  dextrin  or 
maltose  is  also  inverted.  The  copper -reducing  power,  coupled  with  a 
polarimetric  test,  is  sufficient  to  enable  an  opinion  to  be  formed  on  the 
sample.  In  the  equation  given  to  facilitate  the  calculation,  it  is 
assumed  that  commercial  starch-glucose  has  a  copper-reducing  power  of 
53  and  a  specific  rotation  of  +134°  for  sodium  light.  The  analyses 
of  several  commercial  samples  of  golden  syrup  are  given  in  a  table 
(compare  following  abstract).  L,  de  K. 

Analysis  of  some  Sugar  Syrups.  By  Alexander  K.  Miller 
and  J.  P.  Potts  (J.  Boc.  Chem.  Ind 1899,  18,  1091 — 1093). — The 
authors  criticise  the  process  recently  introduced  by  Bodmer,  Leonard, 
and  Smith  (preceding  abstract). 

Owing  to  the  uncertain  nature  of  commercial  glucose,  analyses 
made  by  means  of  the  polariscope  are  untrustworthy  quantitatively, 
although  they  have  a  qualitative  value.  For  such  a  qualitative 
test,  the  following  procedure  is  recommended  : — Determine  the  polari¬ 
metric  reading  of  a  10  per  cent,  solution  (or  other  suitable  strength) 
of  the  syrup ;  invert  the  cane-sugar  in  a  portion  of  the  solution  and 
again  determine  the  rotation.  From  the  difference  between  the  two 
readings,  the  cane-sugar  can  be  determined,  and  from  this  the  rotation 
due  to  the  cane-sugar  calculated.  If  this  is  deducted  from  the 
original  rotation,  the  difference  will  represent  the  rotation  due  to  the 
dextrose  and  lsevulose,  if  the  sugar  is  a  genuine  sugar  syrup,  and  the 
result  will  generally  be  a  lsevo-rotation.  The  process  should  be 
supplemented  by  a  fermentation  experiment  ;  further  investigation 
seems  very  desirable.  L.  be  K. 

Effect  of  the  Presence  of  Glycuronic  Acid  on  the  Phenyl- 
hydrazine  Test  for  Sugar  in  Urine,  By  Paul  Mayer  (Chem. 
Centr .,  1900,  i,  284—285  ;  from  Berlin  klin.  Woch.,  37,  5 — 7.  Com¬ 
pare  this  vol.,  ii,  155). — When  ordinary  urine  is  treated  with  phenyl- 
hydrazine  and  a  50  per  cent,  solution  of  acetic  acid,  a  brown,  amor¬ 
phous  precipitate  is  formed  which  consists  chiefly  of  a  decomposition 
product  of  phenylhydrazine,  probably  diphenylhydrazine.  When, 
however,  the  urine  contains  large  quantities  of  derivatives  of  gly¬ 
curonic  acid,  a  phenylhydrazine  compound  may  be  obtained,  as  some 
of  these  glycuronic  acid  compounds  are  decomposed  by  heating  with 
acetic  acid.  Thus,  whilst  urines  containing  thymol-  or  naphthol- 
glycuronic  acid  do  not  give  phenylhydrazine  compounds,  a  crystalline 
substance  melting  at  200 — 215°  may  be  obtained  from  a  urine  con¬ 
taining  mentholglycuronic  acid,  but  in  this  case,  although  the  urine 
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slowly  reduces  Fehling’s  solution  and  is  slightly  laevorotatory,  it 
cannot  be  fermented.  The  decomposition  of  mentholglycuronic  acid 
also  takes  place  when  the  urine  is  kept,  orcinol  and  menthol  being 
formed.  Urines  containing  urochloralic  acid  and  more  than  normal 
amounts  of  phenol-,  indoxyl-,  or  scatoxyl-glycuronio  acid  also  yield 
phenvlhydrazine  compounds.  In  all  these  cases,  however,  the  fer¬ 
mentation  test  furnishes  a  trustworthy  indication  of  the  presence  or 
absence  of  sugar.  E.  W.  W. 

Isolation  of  Glycogen  from  Horseflesh  and  Preserved  Meats, 
By  G.  Breustedt  (Arch.  Pharm .,  1899,  237,  637 — 659). — Several 
methods  of  isolation  have  been  studied,  and  the  properties  of  the  gly¬ 
cogen  compared  with  those  of  the  products  formed  at  the  same  time 
from  any  pepper  present  in  the  sausages,  &c.  The  conclusion  is  drawn 
that  at  present  it  is  impossible  to  isolate  glycogen  with  certainty  from 
sausages  containing  pepper  as  well  as  horseflesh  ;  in  any  case,  the 
employment  of  alkalis  should  be  avoided  when  pepper  is  present,  and 
water  used  for  the  extraction.  For  all  preparations  that  contain  no 
starch,  the  use  of  alcoholic,  rather  than  aqueous,  potash  is  recom 
mended  in  order  to  extract  the  glycogen. 

The  method  is  as  follows  :  The  meat  is  minced  finely  and  freed  from 
fat  by  kneading  it  with  warm  light  petroleum,  and  decanting  the 
latter ;  100  grams  of  it  are  mixed  in  a  beaker  with  25  c.c.  water,  100 
c,c.  of  90  per  cent,  alcohol,  and  7  grams  of  caustic  potash  if  the  meat 
is  fresh,  or  10 — 15  grams  if  it  has  been  smoked  and  more  or  less  dried. 
The  whole  is  then  warmed  on  the  water- bath  and  stirred  for  20 — 60 
minutes,  until  the  muscle  fibres  are  destroyed.  The  now  fairly  thin 
liquid  is  diluted  to  350  c.c.  with  95  per  cent,  alcohol,  and  allowed  to 
remain  at  40°  until  the  solid  matter  has  settled ;  the  liquid  is  decanted 
through  a  plug  of  glass  wool,  and  the  residue  washed  twice  with 
50 — 75  c.c.  of  alcohol  (60  per  cent,  by  vol.).  The  glass  wool  is  now 
placed  in  the  beaker,  the  alcohol  remaining  evaporated  off,  the  resi¬ 
due  mixed  with  25  c.c.  of  water,  acidified  with  hydrochloric  acid,  and 
treated  with  Briieke’s  reagent  (Sitzungsher.  Wien .  Akad.f  1871,  Abt. 
II.,  Bd.  63)  until  a  further  addition  of  this  produced  no  precipitate, 
The  precipitate  is  collected  and  washed  with  a  little  water  containing  a 
few  drops  of  hydrochloric  acid  and  Briicke’s  reagent,  the  filtrate  pre¬ 
cipitated  with  twice  its  volume  of  95  per  cent,  alcohol,  and  filtered 
after  a  little  while.  The  filter  is  then  perforated,  the  precipitate 
rinsed  with  a  little  hot  water  into  a  beaker,  the  liquid  acidified  with 
hydrochloric  acid  when  cold,  and  treated  with  a  few  drops  of  potass¬ 
ium  mercuriodide  solution,  to  precipitate  any  proteids  still  present, 
filtered,  the  precipitate  washed  as  before,  the  filtrate  mixed  with  twice 
its  volume  of  alcohol,  and  the  precipitate  of  glycogen  collected  at  once 
on  a  filter  (previously  dried  at  110°  and  weighed),  washed  first  with 
95  per  cent,  alcohol,  and  then  with  ether,  dried  at  110°,  and  weighed. 

C.  F.  B. 

Estimation  of  Glycogen,  and  Relative  Quantities  of  Glycogen 
in  Different  Parts  of  the  Flesh  of  the  Horse.  By  John  K.  Harwood 
(J.  Amer.  Chem.  Soc .,  1900,  22,  85 — 93). — 50 — 60  grams  of  ground 
meat  are  heated  with  300  c.c.  of  a  1  per  cent,  solution  of  potassium 
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hydroxide  for  6  hours  on  the  water-bath,  water  being  added  from  time 
to  time  so  as  to  keep  the  volume  of  the  liquid  at  150  c.c.  Dilute 
hydrochloric  acid  (1  : 5)  is  now  added  until  the  liquid  is  slightly  acid 
and  solution  of  mercuric  potassium  iodide  (a  10  per  cent,  solution  of 
potassium  iodide  saturated  with  mercuric  iodide  at  boiling  heat)  is 
added  so  long  as  a  precipitate  is  formed.  The  whole  is  diluted  to 
500  c.c.,  well  shaken,  and  250  c.c.  collected  by  filtering  through  a 
fluted  filter.  After  adding  a  drop  or  two  of  phenolphthalein,  the 
liquid  is  neutralised  with  potassium  hydroxide,  the  amount  used  being 
noticed ;  if  a  precipitate  forms,  the  liquid  must  be  again  filtered  and  an 
aliquot  part  of  the  filtrate  collected,  3 — 4  drops  of  hydrochloric  acid 
added,  and  then  twice  the  volume  of  95  per  cent,  alcohol.  After  a 
few  hours,  the  glycogen  is  collected  on  a  filter,  washed  first  with  60 
per  cent.,  then  with  95  per  cent,  alcohol,  and  finally  with  ether.  The 
filter  is  dried  at  105°  and  weighed;  the  glycogen  is  now  extracted 
with  boiling  water  and  after  drying  at  115°,  the  filter  is  reweighed. 
Tables  are  given  showing  the  amount  of  glycogen  in  the  various  parts 
of  the  carcase  of  the  horse.  L.  de  K. 

New  Method  for  the  Estimation  of  Acetic  Acid  in  Vinegar. 
By  Durieu  (J.  Pharrn .,  1900,  [vi],  11,  22 — 23). — As  the  ordinary 
methods  for  the  estimation  of  acetic  acid  in  vinegar  are  not  applicable 
when  the  liquid  is  highly  coloured,  the  following  method  has  been 
devised.  6  c.c.  of  a  solution  of  sodium  hydrogen  carbonate  (1/20)  are 
introduced  into  a  graduated  tube,  then  6  c.c.  of  alcohol  (95°)  are  care¬ 
fully  added,  care  being  taken  that  the  liquids  do  not  mix.  1  c.c.  of  a 
7  per  cent,  solution  of  acetic  acid  is  next  added,  the  tube  closed  with 
the  thumb,  shaken  and  inverted  over  water,  and  the  volume  of  gas 
evolved  is  noted.  A  similar  experiment  is  made  with  the  vinegar, 
and  from  the  volume  of  gas  evolved  and  the  data  obtained  in  the  first 
experiment,  the  percentage  of  acetic  acid  is  readily  calculated.  It  is, 
of  course,  essential  that  the  vinegar  should  contain  no  other  acid  than 
acetic  acid.  H.  B.  Le  S. 

Estimation  of  Oxalic  Acid  in  Acid  Beet  Leaves.  By  Karl 
Bulow  ( Chem .  Centr.,  1900,  i,  374;  from  J.  Lcindtv .,  47,  359 — 367). 
— This  is  a  slight  modification  of  Schloesing’s  process.  5  grams  of  the 
leaves  are  rubbed  in  a  mortar  with  5  c.c.  of  22  per  cent,  sulphuric 
acid  and  5 — 6  grams  of  pumice  powder  added  so  as  to  form  a  dry 
mass.  The  mixture  is  then  placed  in  an  open  glass  tube  plugged  at  the 
lower  end  with  cotton  wool  and  extracted  with  ether.  The  ethereal 
solution  is  put  into  a  beaker  containing  50  c.c.  of  water  and 
heated  on  the  top  of  a  water-oven  until  the  ether  has  evaporated. 
The  aqueous  liquid  is  filtered,  neutralised  with  ammonia,  again  acidi¬ 
fied  with  acetic  acid,  and  precipitated  with  calcium  acetate;  the 
precipitated  calcium  oxalate  is  freed  from  sulphate  by  repeated  solution 
in  hydrochloric  acid  and  re  precipitation  with  ammonia.  L  de  K. 

Action  of  Iodine  Solution  and  Alkaline  Permanganate  on 
Uric  Acid.  By  Adolf  Jolles  (Zeit.  physiol.  Chem.,  1900,  29, 
193 — 204). — It  has  been  stated  by  Kreidl  (Abstr.,  1893,  ii,  558) 
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that  in  alkaline  solution  uric  acid  can  be  estimated  by  adding  an 
excess  of  iodine  solution,  and  after  the  lapse  of  f-  hour,  acidifying 
the  mixture  and  titrating  the  unabsorbed  iodine,  but  that  n 
shorter  time  results  in  the  consumption  of  more  iodine.  The 
author  shows  that  the  anomaly  is  due  to  the  fact  that  uric  acid 
slowly  decomposes  potassium  iodide  with  liberation  of  iodine.  By 
allowing  the  action  to  proceed  for  exactly  hour,  the  amount  of 
iodine  consumed  is  proportional  to  that  of  uric  acid  present,  but 
with  a  prolongation  of  the  time  the  amount  increases,  although 
Kreidl’s  ratio  of  35  atoms  of  iodine  to  1  mol.  of  uric  acid  was  not 
even  approximately  attained.  The  method  therefore  seems  useless 
for  practical  purposes.  Experiments  with  Hubl's  reagent  gave  a 
similar  result,  but  potassium  iodide  being  absent  the  anomaly 
noticed  above  does  not  occur. 

The  author  confirms  the  accuracy  of  Hopkins’^  method  of  titrating 
uric  acid  with  permanganate  in  acid  solutions,  but  experiments  on 
the  action  of  permanganate  in  alkaline  solutions  show  that  the 
amount  reduced  depends  (1)  on  the  quantity  of  permanganate  added, 
and  (2)  on  the  length  of  the  boiling,  and  is,  moreover,  largely  in¬ 
creased  by  the  presence  of  ammonium  carbonate,  which,  according 
to  Folin’s  method,  is  employed  for  washing  the  ammonium  urate 
precipitated  from  urine  by  ammonium  acetate.  M.  J.  S. 

Hubl’s  Iodine  Method  for  Oil  Analysis.  By  Augustus  H. 
Gill  and  Walter  0.  Adams  {J.  Amer.  Ckem.  Soc 1900,  22,  12 — 14). 
— A  process  is  described  which  is  quite  .as  easy  of  execution  as  the 
original  Hiibl  method,  and  has  the  advantage  of  giving  the  true 
iodine  figure. 

30  grams  of  mercuric  iodide  and  25  grams  of  iodine  are  dissolved 
in  a  litre  of  pure  absolute  methyl  alcohol  and  30  c.c.  of  this  solution 
are  then  used  in  the  test.  The  results  differ  slightly  from  those  of 
Hiibl.  The  average  iodine  absorption  of  pure  oleic  acid  is  given  as 
90*2,  that  of  olive  oil  as  79,  of  cotton  seed  oil  as  91*9,  of  prime  lard 
as  71  *8,  and  of  neatVfoot  oil  as  55'8  per  cent.  L.  de  K. 

The  Determination  of  the  Iodine  Value.  By  Julius  Lew- 
icowitsch  ( Analyst ,  1899,  24,  257 — 259). — Hubl’s  process  for  the 
iodine  value  of  oils  has  been  modified  by  Wijs  (Abstr.,  1898,  ii,  412), 
who  recommends  using  a  solution  of  iodine  monochloride  in  pure 
glacial  acetic  acid  instead  of  a  solution  of  iodine  and  mercuric  chlor¬ 
ide  in  alcohol ;  this  solution  is  infinitely  superior  to  the  alcoholic 
solution  as  regards  stability. 

The  author  now  states  that  both  solutions,  if  carefully  applied, 
give  identical  results.  L.  de  K. 

The  Meaning  of  the  Acetyl  Value  in  Fat  Analysis.  By 
Julius  Lewkowitsch  {Analyst,  1899,  24,  3 1 9— 330.  Compare  Abstr., 
1898,  ii,  316). — The  author  has  ascertained  the  acetyl  number  of 
many  fats,  waxes,  and  oils,  and  has  tabulated  the  results. 

The  acetyl  value  indicates  the  presence  of  hydroxy-acids,  free 
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alcohols,  oxidised  fatty  acids,  and  unknown  acids,  to  which  must  be 
added  mono-  or  di-glycerides  and  rancid  fats.  L.  de  K. 

Rapidity  of  Saponification  of  Some  Fats.  By  Hans  Kreis 
and  Otto  Wolf  ( Chem .  Gentr .,  1900,  i,  376  ;  from  Zeit.  Unters.  Nahr .- 
Genussm .,  2,  914 — 915). — By  means  of  Henriques’  cold  saponification 
process,  the  progress  of  the  reaction  being  investigated  at  fixed  inter¬ 
vals,  it  has  been  proved  that  there  is  no  appreciable  difference  in  the 
rate  of  saponification  of  butter  and  margarine.  The  saponification  of 
beef-tallow  proceeds  the  most  quickly.  Olive  oil,  during  the  first 
hour,  is  saponified  more  slowly,  but  afterwards  more  rapidly,  than 
butter.  L.  de  K. 

Analysis  of  Milk.  By  L.  Gallien  (J.  Pharm.,  1900,  [vi],  11, 
61 — 64). — In  the  estimation  of  lactose  in  milk  by  the  ordinary  polari- 
metric  method,  quite  an  appreciable  error  is  introduced  by  the  fact 
that  the  milk  serum  examined  is  regarded  as  occupying  the  same 
volume  as  the  original  milk,  and  no  account  is  taken  of  the  volume 
occupied  by  the  casein,  albumin,  and  butter  fat.  A  simple  method  of 
analysis,  and  a  formula  and  a  set  of  tables  are  given,  by  the  use  of 
which  the  true  percentage  of  lactose  in  milk  may  be  determined. 

H.  R.  Le  S. 

Modification  of  Duclaux’s  Method  for  Estimating  Total 
Solids  and  Fat  in  Milk.  By  Umberto  Morini  (Chem.  Centr., 
1900,  i,  69;  from  Staz .  sper.  agrar.  ital.,  32,  517). — Duclaux’s 
method  (Le  lait,  1887,  20,  176),  and  Principes  de  laiterie ,  111,  258)  is 
especially  suitable  for  butters  containing  much  water  and  proteids. 
The  author  prefers,  however,  to  work  with  20  grams  of  substance, 
and  to  extract  the  fat  with  Forster’s  apparatus  (Zeit.  anal .  Chem., 
1888,  27,  30).  M.  J.  S. 

Estimation  of  Fat  in  Milk.  By  R.  L£ze  (Chem.  Centr.,  1900, 
i,  69;  from  Ann.  chim.  anal.  appl.,  ^4,  371). — 8  grams  of  caustic 
potash  are  dissolved  in  10  c.c.  of  pure  ammonia,  55  c.c.  of  ethyl  alco¬ 
hol,  and  15  c.c.  of  amyl  alcohol  are  added,  and  the  mixture  made  up 
to  100  c.c.  with  ammonia.  36  c.c.  of  the  milk  and  10  c.c.  of  the  above 
mixture  are  placed  in  a  50 — 60  c.c.  flask  which  has  a  narrow  neck 
graduated  in  tenths  of  a  c.c.,  and  after  heating  for  10  minutes  in 
boiling  water,  the  clear  fat  is  driven  up  into  the  neck  by  adding 
water,  and  its  volume  read  off  at  40°.  As  milk  fat  has  an  average 
density  of  0’9  at  40°,  one-fourth  of  the  volume  gives  grams  of  fat  per 
litre  of  milk  ;  the  results  agree  well  with  those  obtained  by  extrac¬ 
tion.  M.  J.  S. 

Changes  in  the  Constants  of  Butter  Fat  under  the  Influence 
of  Feeding.  By  A.  Ruffin  (Chem.  Centr.,  1900,  i,  69 — 70  ;  from 
Ann .  chim.  anal,  appl.,  4,  383). — The  author  finds  numerous  analytical 
anomalies  in  Baumert  and  Falke’s  work  (Abstr.,  1899,  ii,  689).  His 
own  observations  on  the  influence  of  feeding  with  various  kinds  of  oil¬ 
cake  on  the  composition  of  the  butter,  originally  published  in  1890, 
gave  the  following  numbers  : 
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Saponification  Volatile 
Refraction.  number.  fatty  acids. 

Ordinary  fodder,  hay,  lucerne...  30  — 33  224  — 232  27*6 — 34*9 

Cotton-seed  cake  .  28*5—30  222  — 228  26*4 — 29 

The  same,  with  ordinary  fodder  29*5 — 30  221  — 229  28*4 — 30 

Earthnut  cake  . . .  30  — 31  225  — 228  26’9 — 29 

The  same,  with  ordinary  fodder  28  — 30  221*9 — 229  28  — 32 

Cocoanut  oilcake  . .  32  — 33  231  — 240  25*5 — 31 

M.  J.  S. 

Testing  Margarine  and  Butter  for  Sesame  Oil.  By  Hermann 
Bremer  ( Chem .  Centr .,  1900,  i,  374 — 375  ;  from  Pharm.  Zeit.,  45, 
7 — 8). — A  controversy  with  Soltsien  on  the  value  of  the  furfuraldehyde 
test  for  sesame  oil.  If  the  reagents  are  pure,  the  process  is  not  likely 
to  cause  error.  L.  de  K. 

Testing  Margarine  and  Butter  for  Sesame  Oil.  By  Paul 
Soltsien  {Chem.  Centr. ,  1900,  i,  375;  from  Pharm .  Zeit.,  55,  25 — 26). 
— A  reply  to  Bremer  (preceding  abstract).  The  author  states  that 
the  colour  produced  by  furfuraldehyde  and  hydrochloric  acid  is  not 
always  due  to  sesame  oil.  L.  de  K. 

Halphen’s  Reaction  and  its  Application  to  the  Estimation 
of  Cotton-seed  Oil.  By  Casimir  Strzyzowski  {Chem.  Centr.,  1900, 
i,  373  ;  from  Pharm.  Post ,  32,  736 — 738). — The  author  confirms  the 
trustworthiness  of  Halphen’s  test ;  it  may  be  used  also  for  the  esti¬ 
mation  of  cotton  seed  oil  in  other  oils.  2  c.c.  of  the  fat  and  2  c.c* 
of  the  reagent  are  heated  on  a  boiling  waterhath  for  45  minutes,  the 
residue  is  diluted  with  carbon  disulphide  to  6  c.c.,  and  the  depth  of 
the  red  coloration  compared  with  that  produced  by  a  mixture  of  known 
composition  under  the  same  conditions.  If,  however,  the  added  cotton¬ 
seed  oil  has  been  heated  to  200°,  the  estimation  is  no  longer  trust¬ 
worthy. 

The  active  principle  which  causes  the  reaction  is  not  removed  from 
the  oil  by  animal  charcoal.  If  cotton-seed  oil  is  treated  with  Bechi’s 
reagent  until  this  no  longer  gives  a  reaction,  and  filtered,  the  filtrate 
does  not  give  the  Halphen  test.  L.  de  Rt 

Analysis  of  Fish  Oils  [Thranen].  By  Henrik  Bull  {Chem. 
Zeit.,  1899,  23,  996). — Some  kilograms  of  fatty  acids  derived  from 
fish  oil  are  distilled  in  a  current  of  superheated  steam  at  200°,  and 
then  passed  through  a  series  of  receivers,  the  temperatures  of  which 
are  160°,  140°,  120°,  and  100°  respectively.  Four  groups  of  fatty 
acids  are  thus  obtained,  analytical  data  of  which  are  communicated. 

Four  groups  of  acids  may  also  be  obtained  as  follows.  The  oil  is 
saponified  with  solution  of  potassium  hydroxide  in  absolute  alcohol, 
and  the  potassium  soap  crystallised  as  far  as  possible.  After  re¬ 
covering  the  fatty  acids  from  the  mother  liquor,  they  are  treated  with 
alcoholic  soda,  and  further  crystals  of  sodium  soap  obtained.  The 
mother  liquor  is  now  evaporated  to  dryness,  and  the  residue  treated 
with  anhydrous  ether,  to  obtain  the  sodium  salts  readily  soluble  in 
that  solvent ;  on  agitating  the  ether  with  water,  some  remain  in 
solution,  whilst  others  pass  into  the  aqueous  layer.  L.  de  K. 
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Analysis  of  Soap.  By  Al.  A.  Shukoff  and  K.  T.  Nogin  (Chem. 
Centr.y  1899,  ii,  1140 — 1141;  from  Chem .  Rev.  Fett.-Harz-Ind.y  6, 
205 — 207). — 4 — 5  grams  of  the  sample,  taken  from  the  centre  by 
means  of  a  cork  borer,  are  quickly  weighed  in  a  beaker  and  gently 
warmed  with  30  c.c.  of  normal  sulphuric  acid  until  the  fatty  acids 
are  perfectly  liquefied.  When  cold,  the  aqueous  liquid  is  filtered,  and 
the  fatty  acids  again  melted,  and  treated  with  30  c.c.  of  water,  which 
is  afterwards  poured  through  the  same  filter.  The  cake  is  washed 
thrice  with  cold  water,  and  then  dissolved  in  alcohol ;  the  solution  is 
evaporated  in  a  weighed  dish,  and  the  residue  dried  for  20  hours  at 
95 — 100°.  The  molecular  weight  of  the  acids  is  then  found  by  dis¬ 
solving  them  in  10  c.c.  of  alcohol,  and  titrating  with  normal  sodium 
hydroxide.  The  acid  filtrate  is  also  titrated,  and  the  loss  in  sulphuric 
acid  represents  the  total  alkali ;  the  difference  between  this  and  the 
alkali  required  by  the  fatty  acids  represents  free  alkali. 

A  direct  estimation  of  the  water  in  soap  is  not  advisable. 

L.  de  K. 

Water-softening  (or  so-called  “  scouring  ”)  Power  of  Soaps. 
By  Frederic  W.  Richardson  and  Adolf  JaffL  (J.  Soc .  Chem.  Ind.} 
1899,  18,  998- — 1001). — 2*5  grams  of  the  soap  are  dissolved  in 
40  c.c.  of  diluted  methylated  spirit  (?  proof  strength),  and  this 
solution  is  diluted  to  250  c.c.  The  liquid  is  then  added  from 
a  burette  to  100  c.c.  of  Clark’s  standard  hardness  solution  (16  grains 
of  calcium  carbonate  per  gallon)  until  the  lather  is  permanent  for  one 
minute.  The  authors  prefer  making  the  stock  solution  10  times  the 
usual  strength,  and  then  diluting  it  before  use.  An  average  curd  soap 
gives  a  reading  of  28  c.c.  ;  the  foam  value  or  water-softening  power 
of  the  sample  is  then  expressed  by  #=2800 /A,  where  A  represents 
the  number  of  c.c.  of  soap  solution  required  to  give  the  requisite 
foam.  Results  are  communicated  in  a  table,  from  which  it  appears 
that  there  is  no  strict  relation  between  the  total  fatty  acids  in 
soaps  and  their  scouring  power.  L.  de  K. 

Estimation  of  Formaldehyde.  By  the  Verein  fOr  chemische 
Industrie  in  Mainz  (Zeit.  anal.  Chem .,  1900,  39,  60 — 63). — The 
following  procedure  is  adopted  for  Romijn’s  titration  by  iodine  (Abstr., 
1897,  ii,  166):  30  c.c.  of  normal  sodium  hydroxide  and  5  c.c.  of  the 
dilute  formaldehyde  solution  are  placed  in  a  well-stoppered  bottle,  and 
iV 75  iodine  (40 — 70  c.c.)  added  until  the  liquid  becomes  yellow.  After 
shaking  for  about  a  minute,  the  liquid  is  acidified  with  40  c.c.  of 
normal  acid,  and  the  residual  iodine  titrated  with  Nj  10  thiosulphate. 
A  blank  titration  should  be  made. 

The  estimation  by  the  reaction  with  an  alkali  hydroxide, 
2HCH0  +  Na0H  =  HC02Na  +  Me0H,  is  recommended  in  the  follow¬ 
ing  form :  50  c.c.  of  normal  sodium  hydroxide  are  placed  in  a  strong, 
narrow-necked  250  c.c.  flask  and  5  c.c.  of  the  formaldehyde  solution, 
added.  The  flask  is  closed  with  a  rubber  stopper  and  completely 
immersed  in  water  which  is  kept  for  7  hours  at  85 — 87° ;  after  cooling, 
the  excess  of  alkali  is  titrated.  Several  estimations  should  be  made 
simultaneously,  and  only  those  accepted  in  which  the  mixture  remains 
colourless ;  a  yellow  coloration  would  indicate  secondary  reactions. 
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The  same  reaction  may  be  employed  for  estimating  methyl  alcohol 
in  formalin,  100  grams  of  which  are  cohobated  for  2  hours  with  700 
grams  of  2  A  sodium  hydroxide,  using  a  condenser  cooled  by  ice  to 
avoid  loss  of  methyl  alcohol.  The  methyl  alcohol  is  then  distilled  off 
and  its  amount  ascertained  from  the  density  of  the  distillate.  From 
the  total  quantity  found,  that  resulting  from  the  formaldehyde  pre¬ 
sent  is  then  deducted.  The  results  are  of  only  approximate  accuracy, 
since  secondary  reactions  cannot  be  wholly  avoided. 

Another  method  depends  on  oxidation  with  a  standard  potassium 
dichromate  solution  acidified  with  sulphuric  acid.  The  mixture 
(0*5  gram  of  formaldehyde,  2*952  grams  of  dichromate,  3*2  grams  of 
sulphuric  acid,  and  100  c.c.  of  water)  is  heated  in  a  sealed  tube  for 
6  hours  at  140°,  and  the  unreduced  chromate  then  estimated  with 
potassium  iodide  and  thiosulphate.  The  methyl  alcohol,  formaldehyde 
and  formic  acid  present  are  all  oxidised  to  carbon  dioxide  and 
water,  and  after  deducting  the  amount  of  chromate  reduced  by  the 
two  latter,  the  remainder  is  calculated  into  methyl  alcohol. 

M.  J.  S. 

Estimation  of  Chloral  Alcoholate.  By  Franz  Schmidinger 
(Monatsh.,  1900,  21,  36 — 38). — The  author  shows  that  Zeisel’s  method 
of  estimating  ethoxy-groups  by  treatment  with  hydrogen  iodide,  and 
determining  the  ethyl  iodide  formed,  will  also  serve  to  determine  the 
amount  of  alcoholate  present  in  impure  specimens  of  chloral  hydrate. 

B.  H.  P. 

[Detection  of]  Furfuraldehyde  in  Beer,  By  C.  Heim  (Bied] 
Cenir .,  1900,  29,  71  ;  from  Zeit.  ges.  Brauwesen ,  21,  155 — 158). — 
Test  paper  for  furfuraldehyde  is  prepared  by  soaking  thick  filter- 
paper  in  a  solution  of  freshly-distilled  aniline  (9  parts)  in  glacial 
acetic  acid  (6  parts).  The  solution  must  be  protected  from  air  and 
light,  and  must  be  frequently  renewed.  By  means  of  this  paper, 
1  part  of  furfuraldehyde  can  be  detected  in  1,000,000  parts  of  beer; 
1  part  in  100,000  is  sufficient  to  affect  the  taste  of  beer. 

Whilst  furfuraldehyde  could  be  detected  in  English  and  Belgian 
beer,  Munich  beer  was  found  to  be  free  from  it.  The  process  of 
brewing  employed  in  Munich  renders  the  production  of  furfuraldehyde 
impossible.  The  greater  the  amount  of  acid  in  beer,  the  more  readily 
is  furfuraldehyde  detected.  IS".  H.  J.  M. 

Estimation  of  Vanillin.  By  Paul  Welmans  {Zeit.  anal .  Chem 
1900,  39,  58 — 60;  from  Pharm.  Zeit.,  1898,  634). — A  gram  of  the 
substance  is  dissolved  in  25  c.c.  of  alcohol  and  shaken  in  a  stoppered 
bottle  with  25  c.c.  of  A/ 2  alcoholic  potash  until  completely  dissolved. 
The  excess  of  potash  is  then  titrated  with  A/2  hydrochloric  acid  and 
phenolphthalein.  The  exact  value  of  the  25  c.c.  of  potash  is  estimated 
under  similar  conditions,  and  the  difference,  multiplied  by  0*076,  gives 
the  amount  of  vanillin.  Of  vanillin  sugar,  10  grams  are  dissolved  in 
50  c.c.  of  water,  the  alcoholic  potash  is  added,  and  the  operation 
carried  on  as  above.  The  presence  of  vanillic  acid  confuses  the  end¬ 
point.  To  detect  acetanilide,  an  adulterant  frequently  employed, 
1  gram  of  vanillin,  may  be  dissolved  in  10  c.c.  of  normal  potash; 
acetanilide  remains  undissolved  unless  heat  is  applied.  M.  J.  S, 
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Estimation  of  Glycyrrhizin  in  Liquorice  Extract.  By  B. 
Hafner  ( Chem .  Centr.,  1900,  i,  68;  from  Zeit.  Oesterr.  Apoth.  V.,  37, 
542). — Ten  grams  of  the  coarsely  powdered  extract  are  warmed  for 
several  hours  with  200  c.c.  of  95  per  cent,  alcohol  and  25  c.c.  of  N  sul¬ 
phuric  acid,  and  the  insoluble  matter  is  washed  with  alcohol.  The 
filtrate,  made  feebly  alkaline  with  ammonia,  and  diluted  with  an  equal 
volume  of  water,  is  evaporated,  made  up  to  100  c.c.  with  water  and  a 
few  drops  of  ammonia,  filtered,  and  precipitated  with  dilute  sulphuric 
acid.  The  precipitated  glycyrrhizin  is  washed  with  2 — 3  per  cent, 
sulphuric  acid,  dried  in  the  desiccator,  and  then  extracted  with  acetone 
on  the  water-bath.  After  adding  water  and  barium  carbonate,  the 
acetone  is  expelled  on  the  water-bath,  the  residue  digested  with 
200  c.c.  of  hot  water,  and  the  filtered  solution  evaporated,  dried  at 
100°,  and  weighed.  The  barium  glycyrrhizate  thus  obtained  should 
contain  18‘76  per  cent,  of  barium,  which  may  be  confirmed  by 
evaporating  with  sulphuric  acid,  and  igniting.  M.  J.  S. 

The  Florence  Reaction.  By  Heinrich  Struve  (Zeit.  anal .  Chem., 
1900,  39,  1 — 8). — The  iodine  reaction  proposed  in  1895  by  Florence 
for  the  medico-legal  detection  of  stains  produced  by  spermatic  fluid 
has  no  special  character,  but  is  produced  by  all  substances  of  the 
choline  group,  such  as  betaine,  neurine,  muscarine,  amanitine,  sinalbin, 
sinigrin,  &c.  The  mode  of  using  the  reagent  must  be  varied  some¬ 
what  according  to  the  substance  under  examination,  but  the  general 
method  is  as  follows.  A  few  drops  of  an  aqueous  solution  or  extract 
of  the  substance  are  dried  at  100°  on  an  object  glass,  then  moistened 
with  a  solution  containing  6  parts  of  potassium  iodide  and  2  parts  of 
iodine  in  100  parts  of  water,  and,  after  the  superposition  of  a  cover- 
glass,  observed  with  a  magnifying  power  of  70.  After  a  few 
moments,  peculiar,  brownish-black  crystals  are  seen.  Should  no  result 
be  obtained,  the  experiment  is  repeated  with  addition  of  some  dilute 
hydrochloric  acid.  In  other  cases,  special  methods  are  necessary  for 
obtaining  the  reaction.  The  reaction  has  been  observed  with  nasal 
mucus,  phlegm,  blood,  ethereal  extract  of  yolk  of  egg  evaporated  with 
hydrochloric  acid  for  the  decomposition  of  the  lecithin,  and  with 
many  substances  of  vegetable  origin,  such  as  extracts  of  black  and 
white  pepper,  Penicillium  glaucum ,  Secale  cornutum,  extracts  of  leaves, 
flowers,  and  fruits,  and  even  with  wine.  From  coffee  berries,  and  the 
leaves  of  Erythroxylon  coca,  however,  no  crystals  could  be  obtained. 
Nothing  is  known  as  to  the  composition  of  the  brown  crystals,  as 
their  existence  is  extremely  ephemeral.  Their  growth  can  be  followed 
under  the  microscope,  but  as  soon  as  they  reach  a  maximum  size  they 
begin  to  liquefy  and  disappear.  They  can  be  reproduced  as  often  as 
desired  by  redrying  the  preparation  and  treating  afresh  with  the 
reagent.  These  facts  indicate  the  great  stability  and  wide  distribution 
of  substances  of  the  choline  group.  M.  J,  S. 
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Chemical  Action  of  Light  contrasted  with  that  of  the 
Silent  Electric  Discharge.  By  Marcellin  P.  E.  Berthelot  (Ann. 
Chim.  Phys.j  1900,  [vii],  19,  150 — 154.  Compare  Abstr.,  1897,  i, 
330;  1898,  ii,  393  ;  1899,  i,  657  ;  ii,  1,  197;  and  this  vol.,  i,  3).— 
Benzene  remains  unaltered  when  exposed  to  bright  sunlight  for 
several  months  in  sealed  tubes  containing  hydrogen  or  argon,  although 
it  combines  with  oxygen,  yielding  resinous  products  ;  if  placed  over 
mercury,  a  brown  sediment,  which  is  derived  from  the  thiophen  present 
in  the  hydrocarbon,  forms  at  the  junction  of  the  liquids.  Carbon 
disulphide,  under  these  conditions,  undergoes  a  partial  decomposition, 
and  the  sides  of  the  containing  vessel  become  coated  with  a  brown 
deposit ;  when  exposed  to  diffused  light,  it  remains  unaltered,  and 
does  not  react  with  hydrogen  or  argon. 

When  a  mixture  of  argon  and  gaseous  carbon  disulphide  is  submitted 
to  the  action  of  the  silent  electric  discharge  for  three  months  in  diffused 
light,  the  electrodes  being  maintained  at  a  difference  of  potential  of 
200  volts,  the  former  gas  remains  unaltered,  whilst  60  per  cent,  of  the 
latter  is  converted  into  yellow,  resinous  products.  G.  T.  M. 

Influence  of  Pressure  on  the  Rotation  of  Solutions  of 
Sucrose.  By  L.  H.  Siertsema  (Arch,  neerland  sci.  exp.  nat .,  1899,  [ii], 
3,  79 — 87). — The  rotations  of  solutions  of  sucrose  at  various  pressures 
were  determined,  plates  of  quartz  being  used  to  partially  compensate 
the  rotation  of  the  solution  and  render  small  variations  more  evident. 
The  variation  of  rotation  for  100  atmospheres  pressure  are  then  calcu¬ 
lated,  and  corrections  introduced  for  the  variation  of  rotation  of  the 
quartz,  after  which  the  variation  of  rotation  per  centimetre  is  calcu¬ 
lated.  This  is  dependent  on  the  variation  of  concentration  and  of 
specific  rotation,  and,  of  these,  the  first  is  calculable  from  Amagat’s 
compressibility  values.  The  values  so  obtained  are  as  follows,  where 
c  is  concentration,  k  the  internal  pressure  according  to  Tammann,  A cjc 
the  concentration  change,  A J3//3  the  change  of  rotation  per  cm.,  and 
A  y/y  the  change  of  specific  rotation  —  A  /3/f3  —  A  cjc. 


c. 

Jc. 

Ac/c. 

A0/0- 

Ay/y. 

9-48 

238 

0-00449 

0-00268 

-0-00181 

18*70 

465 

0*00418 

000252 

-0-00166 

27*84 

669 

0*00398 

0-00270 

-0*00128 

If,  as  Tammann  supposes,  the  variations  of  specific  rotation  with 
concentration  are  due  to  variations  of  internal  pressure,  then,  by  the 
use  of  the  above  values  for  Ay/y,  the  internal  pressure  of  the  solutions 
is  calculable,  but  the  values  do  not  agree  with  those  obtained  by 
Tammann  by  other  methods ;  the  author,  however,  makes  no  attempt 
to  estimate  the  undoubtedly  great  probable  error  in  the  above  values 
of  Ay/y.  In  many  cases,  the  variations  of  rotation  consequent  on  the 
addition  of  an  inactive  salt  are  completely  explicable  on  Tammann’s 
hypothesis,  but,  as  agreement  is  not  found  in  all  cases,  the  author 

vol.  lxxviii.  ii.  23 
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considers  that  Tammann’s  theory  is  insufficient  to  explain  the  changes 
of  rotation  (compare  Tammann,  Abstr.,  1896,  ii,  13,  289,  and  previous 
abstracts).  L.  M.  J. 

Spectrum  of  Bromine.  By  Josef  M.  Eder  and  Eduard 
Valenta  ( Chem .  Centr.,  1900,  i,  453  ;  from  Denkschr.math-.nat.  Klasse 
K.  Akad.  Wiss.  Wien.,  1 — 8). — The  line  spectrum  is  most  distinct  with 
a  pressure  of  8 — 10  mm.  ;  when  the  pressure  is  lowered,  the  spectrum 
becomes  faint,  and  when  the  pressure  is  raised,  there  is  marked 
broadening  of  the  lines.  Besides  this  line  spectrum,  a  continuous 
spectrum  was  observed  in  the  violet  also  at  low  pressures.  A  third 
spectrum  was  observed  at  a  pressure  of  45  mm.,  corresponding  pro¬ 
bably  with  the  normal  band  spectrum  of  other  elements.  The  authors 
consider  the  line  spectrum  especially  characteristic.  J.  0.  P. 

Fluorescence  of  Metallic  Compounds  under  the  Influence  oa 
Rontgen  and  Becquerel  Raya  By  Paul  Bary  ( Compt .  rend., 
1900,  130,  776 — 778). — The  author  has  examined  a  large  number  of 
salts  under  the  influence  of  the  Rontgen  rays ;  those  which  become 
fluorescent  belong,  with  the  exception  of  uranium,  to  the  families  of 
the  alkalis  and  alkaline  earths  ;  of  these  salts,  the  halogen  compounds 
appear  to  always  become  fluorescent,  but  many  other  salts  may  be 
inactive.  Similar  results  were  obtained  by  exposure  to  the  radiations 
from  a  radio-active  metal  supplied  by  Curie  (compare  this  vol.,  ii,  82, 
126),  and  these  are  also  probably  radiations  of  very  short  wave-length. 
The  permanent  luminescence  of  some  barium  salts  may  be  due  to  the 
action  of  the  Becquerel  rays  on  the  barium  salt  itself,  or  to  the 
fluorescence  of  contained  radium.  L.  M.  J. 

Nature  of  Electrocapillary  Phenomena.  I.  Their  Relation 
to  the  Potential  Differences  between  Solutions.  By  S.  W.  J. 
Smith  (Phil.  Trans.,  1899,  A,  193,  47 — 87 ;  also  Zeit.  physikal.  Chem., 
1900,  32,  433 — 476). — The  Lippmann-Helmholtz  theory  of  the  capillary 
electrometer  contains  two  assumptions.  According  to  the  first,  the 
variation  of  the  potential  difference  at  the  capillary  electrode  of  an 
electrometer  is  the  same  as  that  of  the  applied  E.M.F.  To  test  this, 
the  effect  of  depolarisation  has  been  investigated  and  determined.  The 
second  assumption,  that  electrocapillary  phenomena  depend  simply  on 
the  variation  of  the  electrostatic  surface  energy,  leads  to  difficulties, 
for  (1)  the  form  of  the  electrocapillary  curve  is  remarkably  dependent 
on  the  nature  and  concentration  of  the  electrolyte ;  (2)  if  it  be  assumed 
that  the  potential  difference  between  the  solution  and  the  capillary 
electrode  is  zero  when  the  surface  tension  is  a  maximum,  large  poten¬ 
tial  differences  must  exist  between  certain  solutions. 

According  to  the  Nernst-Planck  theory,  the  potential  difference 
between  equally  concentrated  solutions  of  potassium  chloride  and 
potassium  iodide  is  negligible  ;  with  this  conclusion,  the  first  assump¬ 
tion  of  the  Lippmann-Helmholtz  theory  is  in  accord.  Combination  of 
the  two  hypotheses  shows  that  the  surface  tension  of  mercury  (for  a 
certain  range  of  potential  differences)  in  two  solutions  is  the  same  for 
a  given  potential  difference  between  the  mercury  and  the  respective 
solutions,  if  they  are  equally  concentrated  and  possess  the  same 
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cation ;  it  is  further  shown  that  it  is  immaterial  whether  the  cation 
be  K,  Ha,  or  H. 

The  work  described  in  the  paper  points  to  the  first  assumption  of 
the  Lippmann-Helmholtz  theory  being  correct,  and  the  second  incor¬ 
rect  ;  the  electrocapillary  curves  are  never  completely  free  from  influ¬ 
ences  other  than  electrostatic.  J.  C.  P. 

Potential  Differences  with  Manganese  Dioxide  Electrodes. 
By  Olin  F.  Tower  ( Zeit .  pliysikal.  Chem .,  1900,  32,  566 — 577). — 
Experiments  are  recorded  supplementing  the  author’s  previous  work 
(Abstr.,  1896,  ii,  142)  and  that  of  Smith  (Abstr.,  1897,  ii,  5).  The 

+ 

concentration  of  the  H  ions  in  a  solution  at  a  manganese  dioxide 

electrode  is  found  to  have  about  four  times  as  much  influence  on  the 

+  + 

E.M.F.  as  the  concentration  of  the  Mn  ions.  A  number  of  experi¬ 
ments  have  been  made  to  determine  by  this  method  the  dissociation 
of  numerous  dibasic  organic  acids,  but  the  author  concludes  that  the 
method  is  not  exact.  The  differences  between  the  results  actually 
obtained  and  those  theoretically  deducted  cannot  be  satisfactorily 
explained.  J.  C.  P. 

Dielectric  Constant  of  Hydrogen  Peroxide.  By  Harry  T. 
Calvert  {Ann,  Phys .,  1900,  [iv],  1,  483—485). — The  dielectric  con¬ 
stant  of  a  45*9  per  cent,  solution  of  hydrogen  peroxide,  as  determined 
by  one  of  Drude's  methods  (Abstr.,  1897,  ii,  438),  has  the  value  84*7 
at  18°.  If  the  density  of  pure  hydrogen  peroxide  is  taken  as  1*5  (see 
Abstr.,  1895,  ii,  346),  the  application  of  the  mixture  rule  gives  92*8  as 
the  dielectric  constant  of  pure  hydrogen  peroxide.  The  fact  that  this 
compound  has  a  considerably  greater  dielectric  constant  than  water, 
and  that  it  shows  no  anomalous  electrical  absorption,  agrees  with  the 
views  of  Brtihl,  who  supposes  hydrogen  peroxide  to  contain  no  hydroxyl 
groups,  and  has  predicted  for  it  a  large  dielectric  constant  on  account 
of  free  valency  (Abstr.,  1896,  ii,  162  ;  1897,  ii,  198).  J.  C.  P. 

Effect  of  Suspended  Particles  on  Conductivity.  By  Max. 
Oker-Blom  {PJtiiger  Arch,,  1900,  79,  510 — 533.  See  this  vol.,  ii,  356). 

Electrolytic  Conductivity  and  Internal  Friction  in  Saline 
Solutions,  By  P.  Massoulier  (Compt.  rend.,  1900,  130,  773 — 775). 
— Although  electrolytic  conductivity  and  internal  friction  have  beefi 
found  to  vary  in  the  same  sense,  yet  no  quantitative  proportionality 
has  been  found,  and  in  almost  all  the  experiments  hitherto  made  the 
variations  of  friction  have  been  very  slight.  The  author  therefore 
measured  the  conductivity  and  internal  frictions  of  solutions  of  copper 
sulphate  in  water  and  aqueous  glycerol  in  which  great  variations  of 
internal  friction  are  obtainable.  Determinations  were  made  at  0°  and 
at  15°  with  the  following  results  for  the  latter  temperature. 


Glycerol. 

Resistance. 

Internal  friction. 

0 

100 

100 

1/48 

104 

105 

1/24 

111 

114 

1/12 

126 

132 

1/6 

161 

160 

1/3 

289 

298 

23—2 
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The  agreement  is  also  stated  to  be  very  satisfactory  for  solutions  of 
the  halogen  compounds  of  sodium  and  potassium.  L.  M.  J. 

Conductivity  of  some  Sodium  Derivatives  of  Nitroparaffins. 
By  Ottokar  $ulc  {Zeit.  physikal.  Chem.,  1900,  32,  625 — 629). — 
Kitromethane,  nitroe thane,  nitropropane,  and  nitro^sopropane  are 
found  to  be  compounds  of  acidic  character,  for  their  sodium  derivatives 
in  aqueous  solution  are  good  conductors.  The  following  results  were 
obtained  ; 


^1024* 

^32* 

CH2Na*N02  . 

....  108-6 

84*4 

CHg-CHNa'm,  . 

81-9 

69*0 

CH3’CH2-CHNa*N02  . 

....  80*8 

67-8 

C(CH3)2Na-N09 . 

....  931 

65-0 

The  numbers  for  the  last  compound  are  somewhat  uncertain. 

J.  C.  P. 

Finding  the  Ionisation  of  Complex  Solutions  of  given 
Concentration,  and  the  Converse  Problem.  By  James  G. 
MacGregor  {Chem.  Centr .,  1900,  i,  390 — 391  ;  from  Trans.  Nova 
Scot.  Inst.  Sci.,  10,  67 — 78). — Two  electrolytes  in  mixed  solution  and 
containing  a  common  ion  may  be  supposed  to  occupy  distinct  portions 
or  regions  of  the  solution :  on  this  supposition,  the  equations  are 
deduced  <1)  (2)  ^  +  7^=1;  (3)  ; 

(4)  a.2l ^2  =.A( V%U  where  cq  and  a2  are  the  ionisation  coefficients  of  the 
two  electrolytes,  N1  and  N2  their  concentrations,  V1  and  V2  their 
regional  dilutions  in  litres  per  gram  equivalent.  The  functions  fx  and 
f2  are  very  complex,  and  the  equations  cannot  be  solved  algebraically. 
The  present  paper  shows  how,  by  a  graphic  method,  the  ionisation  in 
a  mixed  solution  may  be  calculated  from  the  concentrations,  and, 
conversely,  how  the  composition  of  the  solution  may  be  calculated 
when  the  degree  of  dissociation  is  given.  This  method  of  calculation 
is  compared  with  those  of  Schrader  and  Kay.  J.  C.  P. 

Conductivity,  Specific  Gravity,  and  Surface  Tension  of 
Aqueous  Solutions  containing  Potassium  Chloride  and  Sul¬ 
phate.  By  James  Barnes  {Chem.  Centr.,  1900,  i,  391  j  from  Trans . 
Nova  Scot.  Inst.  Sci 10,  49 — 66). — The  methods  given  by  MacGregor 
for  calculating  the  conductivity  (compare  previous  abstract)  and  other 
properties  of  a  mixed  solution  of  two  electrolytes  have  been  tested  by 
the  author.  It  is  found  that  the  values  for  the  conductivity,  sp.  gr., 
and  surface  tension  of  mixed  solutions  of  the  above-named  salts  agree 
within  the  limits  of  experimental  error  with  those  calculated  from 
the  properties  of  the  separate  solutions.  J.  C.  P. 

Electrolytic  Decomposition  Point  of  Aqueous  Solutions. 
By  Albert  Gockel  {Zeit.  physikal.  Chem.,  1900,  32,  607 — 624). — 
When  a  gradually  increasing  E.M.F.  is  applied  to  the  electrodes  of  an 
electrolytic  cell,  there  is,  according  to  Le  Blanc  (Abstr.,  1891,  1405  ; 
1894,  ii,  4),  a  definite  point  at  which  decomposition  of  the  electrolyte 
begins,  as  evidenced  by  a  sudden  increase  of  the  current  passing 
through  the  circuit.  The  author’s  experiments,  made  with  different 
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electrolytes  and  under  varying  conditions,  show  that  in  the  curves 
connecting  the  applied  E.M.F.  with  the  current  passing  through  the 
cell  there  is  absolutely  no  distinct  break.  He  regards  the  so-called 
E.M.F.  of  decomposition  as  in  no  way  characteristic  of  the  particular 
ion  involved,  but  supposes  it  to  depend  on  the  conditions,  and  to  be 
the  point  at  which  the  electrolysis  first  becomes  evident ;  possibly  it 
is  the  point  at  which  the  products  of  the  electrolysis  begin  to  react 
with  the  solvent,  the  dissolved  gases,  or  the  electrode.  J.  C.  P. 

Electrolysis  of  Fused  Salts.  By  Bichard  Lorenz  [with  A. 
Helfenstein]  {Zeit.  anorg.  Chem .,  1900,  23,  97 — 110.  Compare 
Abstr.,  1900,  ii,  61). — An  investigation  of  this  subject  from  the  point 
of  view  of  Faraday’s  law  shows  the  great  importance  of  keeping  the 
electrodes  apart,  and  indicates  the  conditions  under  which  trustworthy 
values  of  the  E.M.F.  of  polarisation  and  its  temperature  coefficient 
can  be  obtained  (compare  Abstr.,  1899,  ii,  267,  724).  The  current 
yield  in  the  electrolysis  of  fused  lead  chloride  diminishes  rapidly  as 
the  temperature  rises,  having  the  value  zero  at  the  boiling  point  of 
the  salt ;  this  rapid  fall  is  due,  not  only  to  the  accelerated  diffusion  of 
the  lead  and  chlorine  vapour  in  the  fused  mass,  but  also  to  the  in¬ 
creasing  vapour  tension  of  the  lead.  At  constant  temperature,  the 
yield  increases  with  the  current  density  and  with  the  distance  between 
the  electrodes ;  it  diminishes  as  the  depth  of  immersion  of  the 
anode  increases,  whilst  it  is  almost  quantitative  when  the  anode  is 
quite  separated  from  the  cathode.  From  the  above  results,  it  follows 
that  a  tube  with  the  electrodes  close  together  is  an  unsuitable  and 
uneconomical  form  of  apparatus  for  the  electrolysis  of  fused  salts ;  in 
such  an  arrangement,  the  longer  the  experiment  lasts  the  poorer  is 
the  percentage  yield,  owing  to  the  more  complete  diffusion  of  the 
products.  J.  C.  P. 

Molecular  Susceptibility  of  the  Salts  of  the  Rare  Earths. 
By  H.  du  Bois  and  Otto  Liebknecht  (. Ber .,  1900,  33,  975 — 977. 
Compare  this  vol.,  ii,  127). — In  reply  to  the  criticism  of  Meyer  (this 
vol.,  ii,  186),  the  authors  point  out  that  the  agreement  between  the 
numbers  obtained  by  them  and  those  obtained  by  Meyer  is  satisfactory 
in  view  of  the  fact  that  different  methods  were  employed.  It  is 
probable  that  the  observed  paramagnetism  of  the  yttrium  compounds 
is  in  reality  due  to  the  presence  of  erbium  compounds.  A.  H. 

Thermal  Conductivities  of  Mixtures  and  of  their  Constitu¬ 
ents.  By  Charles  H.  Lees  {Phil.  Mag.,  1900,  [v],  49,  286 — 293). — 
Three  expressions  have  been  used  to  connect  the  conductivity  of  a 
mixture  of  two  components  with  the  separate  conductivities.  Of 
these,  one  is  an  expression  for  the  conductivity  itself,  the  second  for 
the  inverse,  or  the  resistivity,  and  the  third  for  the  logarithm  of  the 
conductivity,  each  being  a  simple  mixture  formula ;  these  formulae 
correspond  with  various  modes  of  disposition  of  the  components  in  the 
mixture.  In  order  to  test  the  relative  values  of  the  three  expressions, 
the  author  has  compared  the  calculated  values  with  the  found  values 
in  the  case  of  the  following  mixtures,  tin-bismuth,  water-ethyl  alcohol, 
water-glycerol,  water-acetic  acid,  water-methyl  alcohol,  glycerol-ethyl 
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alcohol,  vaselin-marble,  lard-zinc  sulphate  ;  it  was  found  that  the  con¬ 
ductivity  formula  is  the  most,  and  the  logarithmic  formula  the  least, 
unsatisfactory.  The  latter  gives  in  general  values  which  are  too  high, 
the  resistivity  formula  yields  values  too  low.  An  empirical  formula, 
kn  =  +  p2Jc2n)/(pl+  p2)y  gives  values  in  fair  accord  with  the  deter¬ 
minations,  where  n  is  an  arbitrary  constant.  L.  M.  J. 

Bunsen's  Ice  Calorimeter.  By  J.  W.  Mellor  ( J .  Physical 
Chem .,  1900,  4,  135 — 136). — To  fill  the  ice  calorimeter  with  water  free 
from  air,  the  author  gives  the  following  method.  The  calorimeter 
about  one-third  full  of  distilled  water  is  connected  with  a  tube  dipping 
under  water  contained  in  a  distilling  flask  with  condenser  connected 
to  a  pump.  The  calorimeter  and  flask  are  heated  with  the  pump  in 
action  until  the  water  gives  the  ‘  click 7  of  air-free  water.  The  calori¬ 
meter  is  then  allowed  to  cool,  and  fills  with  the  air-free  water. 

L.  M.  J. 

Heat  of  Combustion  of  very  Volatile  Liquids.  By  Marcellin 
P.  E.  Berthelot  and  Marcel  Delaine  ( Compt .  rend.,  1900,  130, 
1045 — 1049). — The  following  values  were  obtained  by  burning  the 
substances  in  a  calorimetric  bomb  containing  oxygen  under  a  pressure 
of  25  atmospheres  : 

Molecular  heat  of  combustion  in  calories  Heat  of 
at  constant  volume,  at  constant  pressure,  formation. 


Acetaldehyde . 

278-86 

279-16 

47*45 

Methylal . 

461-9 

462*5 

96*4 

Methyl  formate  ... 

233*2 

233*2 

93-4 

Ethyl  formate  ... 

391*4 

391-7 

98*2 

Propaldehyde . 

433*8 

434*35 

55*55 

Acetone  . 

426-3 

426*9 

63*0 

The  calculated  values  for  formation  from  the  elements,  carbon 
(diamond),  hydrogen  (gas),  and  oxygen  (gas)  are  also  given. 

H.  E.  Le  S. 

Heat  of  Vaporisation  of  Nitriles  and  other  Organic  Com¬ 
pounds.  By  Wladimir  Luginin  {Chem.  Centr.,  1900,  i,  451  *  from 
Arch.  sci.  phys.  nat.  Genbve,  9,  5 — 26). — The  constants  previously 
recorded  (Abstr.,  1899,  ii,  354)  are  supplemented  by  the  following : 


Specific  heat. 

Heat  of 

MS 

Compound. 

Limits. 

Value. 

vaporisation. 

T  ' 

Propionitrile 

...  19*2—  95*r 

0-5378 

134*40 

19-97 

Benzonitrile 

...  21  -—186 

0*4412 

87-71 

19-47 

Acetophenone 

...  20  — 196 

0*4744 

77-24 

19-44 

m-Cresol  . 

...  21  —197 

0*5534 

100*46 

22*86 

Acetic  acid  . . . 

...  22-5—111-4 

0*5323 

89-79 

13-74 

In  the  above 

table,  M  is  the 

molecular  weight,  S  the 

heat  of 

vaporisation,  and  T  the  boiling  point  on  the  absolute  scale.  The 
first  three  compounds  give  a  value  for  the  expression  MSjT  approxi¬ 
mately  =  20,  and  are  therefore  not  polymerised,  although  Bamsay  and 
Shields  found  that  propionitrile  molecules  polymerised.  The  high 
value  obtained  for  m-cresol  points  to  polymerisation  on  the  part  of 
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this  compound.  The  author  finds  for  the  heat  of  vaporisation  of 
acetic  acid  a  value  considerably  greater  than  that  (84*9)  obtained  by 
Berthelot  and  Ogier.  If  80  be  added  to  the  value  of  S  for  acetic  acid, 
corresponding  with  the  change  from  double  to  single  molecules,  the 
expression  MSjT  =26*28.  J.  0.  P. 

Freezing  Point  of  Aqueous  Solutions  of  Non-electrolytes. 
By  Elmer  H.  Loomis  (Zeit.  physikal.  Chem .,  1900,  c$2,  578 — 606). — 
The  author  considers  that  his  earlier  method  of  determining  the 
freezing  point  of  dilute  solutions  (Ann.  Phys.  Chem.,  1893,  [ ii ],  51, 
500)  satisfies  the  condition  that  the  convergence  temperature  of  the 
apparatus  agrees  with  the  true  observed  freezing  point.  In  the 
earlier  experiments,  the  thermometer,  when  not  in  use,  was  kept 
completely  surrounded  with  ice  ;  this  procedure  is  now  regarded  as 
an  error,  as  only  the  lower  part  of  the  thermometer  should  be  so 
preserved. 

The  author  finds  the  value  of  van’t  Hoff’s  constant  in  dilute  solu¬ 
tions  of  propyl  alcohol,  butyl  alcohol,  amyl  alcohol,  glycerol,  acetone, 
dextrose,  sucrose,  mannitol  and  aniline  to  be  1*86  ;  abnormal  values 
are  found  for  methyl  alcohol  (1’82),  ethyl  alcohol  (1‘84),  and  ether 
(1-50).  J.  C.  P. 

Freezing  Point  Curve  for  Water  containing  Hydrogen 
Chloride  and  Phenol.  By  J.  A.  Emery  and  Frank  K.  Cameron 
(J.  Physical  Chem.,  1900,  4  130 — 134). — The  freezing  point  of  a 
saturated  aqueous  solution  of  phenol  was  found  to  be  -1*179°.  By 
the  addition  of  hydrogen  chloride,  a  linear  freezing  point  curve  is 
obtained  for  dilute  solutions,  the  molecular  depression  being  3*648, 
whilst  in  pure  water  it  was  found  by  Jones  to  be  3*630.  It  follows 
that  the  effects  of  the  two  compounds  in  producing  cryoscopic  depres¬ 
sion  are  purely  additive.  L.  M.  J. 

Minimum  Volume  of  Liquids.  By  Daniel  Berthelot  (Compt. 
rend.,  1900,  130,  713 — 716). — If  a  curve  be  drawn  with  the  values  of 
the  mean  of  the  densities  of  liquid  and  saturated  vapour  as  ordinates, 
and  with  temperatures  as  abscissie,  the  result  is  a  straight  line,  and 
since  at  the  absolute  zero  the  density  of  the  saturated  vapour  may  be 
regarded  as  zero,  it  follows  that  by  the  prolongation  of  this  line  the 
value  of  the  density  of  the  liquid  at  absolute  zero  is  obtained  and 
hence  also  the  volume  which  may  be  regarded  as  the  minimum 
volume.  The  minimum  volumes  so  obtained  are  given  for  nitrogen, 
oxygen,  chlorine,  bromine,  carbon  dioxide,  sulphur  dioxide,  ethylene, 
carbon  tetrachloride,  stannic  chloride,  ethyl  ether,  benzene,  fluoro- 
benzene,  chlorobenzene,  bromobenzene,  iodobenzene,  pentane,  isopen¬ 
tane,  hexane,  and  heptane.  The  examination  of  these  values  is  deferred, 
but  the  author  states  that  the  chief  point  of  interest  is  that  if  the 
volumes  are  measured  from  these  minima  and  a  different  zero  of 
temperature  be  taken  for  each  compound,  then  the  discrepancies  from 
the  law  of  corresponding  states  disappear  (see  also  Guldberg,  this  vol., 
ii,  264 ;  Meyer,  this  vol.,  ii,  263).  L.  M.  J. 

Dissociation  of  Dissolved  Substances.  I.  By  Ad.  Vanden- 
berghe  (Chem.  Centr.,  1900,  i,  391  ;  from  Bull.  Acad.  med.  Belg., 
[iii],  37,  657 — 679). — Freezing  point  and  boiling  point  methods  give 
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values  for  the  molecular  weight  which  are  often  too  low  on  account 
of  dissociation,  or  too  high  on  account  of  association.  The  author,  in 
determining  the  influence  of  temperature  and  concentration  on  these 
phenomena,  uses  chemically  similar  solvents,  namely,  methyl,  ethyl, 
and  propyl  alcohols.  The  molecular  weights  of  picric  acid,  naphthalene 
and  carbamide  have  been  determined  in  these  solvents  by  a  boiling 
point  method.  The  extent  of  dissociation  increases  as  the  boiling 
point  of  the  solvent  rises,  and  the  extent  of  association  increases  with 
the  concentration  of  the  dissolved  substance.  J.  C.  P. 

Viscosity  of  Solutions.  By  R.  Hosking  {Phil.  Mag.,  1900,  49, 
274 — 286). — The  apparatus  and  method  of  observation  employed  were 
essentially  similar  to  those  used  by  Thorpe  and  Rodger  (Phil.  Trans., 
1894),  and  the  accuracy  of  the  determinations  is  seen  by  the  close 
agreement  of  the  results  for  water  with  those  of  Thorpe  and  Rodger, 
Slotte,  Sprung,  and  Poiseuille.  Solutions  of  (1)  sodium  chloride,  and 
(2)  sucrose,  were  examined,  these  being  selected  as  typical  electrolytic 
and  non -electrolytic  solutions  ;  the  results  are  as  follows  : 

(1)  Sodium  chloride. 


Temp.  0  per  cent.  5  per  cent.  10  per  cent.  20  per  cent. 

0° .  0-01794  0-01862  0-02041  0-02666 

20  .  0-01009  0*01083  0*01194  0*01540 

50  .  0-00553  0-00614  0-00680  0-00866 

90  .........  0-00320  0-00355  0-00401  0-00507 

(2)  Sucrose. 

5  per  cent.  10  per  cent.  20  per  cent.  40  per  cent. 

0° .  0-02048  0-02436  0*03720  0*1476 

20  .  0-01139  0-01328  0*01910  0-0607 

50  .  0-00611  0-00699  0*00961  0-02410 

90  .  0-00349  0-00389  0*00511  0*01093 

L.  M.  J. 


Drop  Methods  for  the  Determination  of  Molecular  Weights. 
By  G.  Rosset  {Bull.  Soc.  Chim.,  1900,  [iii],  23,  245 — 250). — The 
variation  of  the  surface  tension  of  solutions  is  proportional  to  the 
molecular  concentration  of  the  solute,  and  hence  the  measurement  of 
the  constant  is  of  use  for  the  determination  of  molecular  weights. 
The  author  has  studied  the  drop  method  with  the  object  of  finding  its 
availability  as  a  speedy  and  accurate  process.  The  weights  of  a 
hundred  drops  and  also  of  equal  volumes  of  the  solutions  were  deter¬ 
mined,  and  hence  the  number  of  drops  in  equal  volumes  can  be  found. 
These  numbers  are  inversely  proportional  to  the  capillary  constants 
f/d,  where  f  is  surface  tension  and  d  the  density,  and  vary  as  a  linear 
function  of  concentration,  so  that  l/n1  =  l/n  —  Jcx  where  x  is  the  con¬ 
centration.  In  the  case  of  sodium  chloride  solutions,  this  expression 
was  verified  for  concentrations  up  to  10  per  cent,  at  23°,  and  to  30  per 
cent,  at  24°;  above  20  per  cent.,  the  accord  between  the  determinations 
and  calculated  values  is  not  satisfactory,  so  that  the  expression 
does  not  hold  at  these  high  concentrations.  It  was  found  that  the 
pressure  has  a  great  effect  on  the  number  of  drops,  the  weight  of  100 
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drops  of  water  decreasing  from  8*192  grams  to  7*570  grams  when  the 
pressure  rose  from  29  mm.  to  150  mm.  of  water.  The  time  of  dropping 
was  found  to  be  approximately  inversely  proportional  to  the  pressure. 
Owing  to  the  great  effect  of  pressure,  it  is  necessary  that  all  experi¬ 
ment  for  the  determination  of  molecular  weights  be  made  at  a  constant 
pressure.  L.  M.  J. 

Molecular  Association  in  Liquids.  By  Daniel  Berthelot 
( Compt .  rend.,  1900,  130,  565 — 568). — By  the  assumption  of  the  law 
of  corresponding  states,  it  is  possible  from  the  values  of  the  critical 
temperature  and  pressure,  and  the  value  of  the  density  at  some  other 
temperature  and  pressure,  to  calculate  the  mol.  weight  of  the  com¬ 
pound.  The  ratio  of  the  mol.  weight  so  obtained  to  the  true  value  is 
equal  to,  greater  than,  or  less  than  unity  according  as  the  compound  is 
normal,  associated,  or  dissociated.  Thus,  for  carbon  disulphide,  values 
of  from  0*96  to  0*97  are  obtained,  and  for  ethyl  chloride  of  from  0*98 
to  0*99,  hence  these  are  normal.  For  methyl,  ethyl,  and  propyl 
alcohols,  the  values  are  respectively  1*256,  1*115,  and  IT  16,  so  that 
these  compounds  are  associated.  It  is  not  found  that  the  values  alter 
with  temperature  and  pressure,  so  that  the  factors  of  association  of 
these  compounds  are  regarded  as  practically  constant  through  the 
whole  range  of  the  liquid  state;  water,  however,  exhibits  considerable 
differences  of  association.  L.  M,  J. 

Chemical  Reactions  in  Solution :  Vapour  Tension  of  the 
Solvent.  By  A.  Ponsot  (Compt.  rend.,  1900,  130,  782 — 785). — By 
the  consideration  of  a  cycle  of  reversible  operations  in  a  homogeneous 
mixture,  the  author  obtains  the  following  deductions.  When  spon¬ 
taneous  reactions,  taking  place  at  constant  pressure  and  temperature 
amongst  dissolved  substances  or  mixtures  modify  the  system,  they 
cause:  (1)  an  increase  to  a  maximum  of  the  vapour  pressure  of  the 
solvent,  if  it  takes  no  part  in  the  reaction  ;  (2)  an  increase  of  that  of 
a  produced  compound,  and  conversely.  It  also  follows  that  the  sense 
of  the  chemical  change  of  a  system  not  in  equilibrium  is  independent 
of  the  nature  of  the  solvent.  L.  M,  J. 

Equilibrium  in  the  Partition  of  an  Acid  between  Zinc 
Hydroxide  and  Ammonia.  By  W.  Herz  (Zeit.  anorg.  Chem., 
1900,  23,  222 — 227). — The  equilibrium  represented  by  the  scheme, 
Zn(OH)2  4*  2NH4C1  ^  ZnCl2  +  2NH4*  OH,  is  analogous  to  that  be¬ 
tween  maDganous  salts  and  ammonia  (Abstr.,  1899,  ii,  752  ;  1900, 
ii,  68).  The  law  of  mass  action  leads  to  K  =[Zn  *  *]V5/[NH4*],  but 
the  values  of  K  obtained  from  this  equation  are  not  constant ;  the 
relation,  [Zn]/[NH4],  is  more  nearly  satisfied  by  the  results  ob¬ 
tained,  but  the  values  of  the  constant  diminish  slightly  with  falling 
concentration.  In  more  dilute  solutions,  the  point  of  equilibrium  was 
approached  from  the  other  side,  namely,  by  adding  ammonia  to  zinc 
salt  solutions ;  fairly  constant  values  were  then  obtained  for  the  ex¬ 
pression  [Zn  *  except  when  the  ammonia  was  in  excess 

and  gave  rise  to  the  formation  of  complex  ions.  It  is  immaterial  for 
the  equilibrium  whether  zinc  sulphate  or  zinc  nitrate  is  employed. 
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From  the  experiments  the  solubility  of  zinc  hydroxide  is  calculated 
to  be  2*6  x  10  ~6,  agreeing  with  Bodlander’s  value  2*5  x  10 “5. 

J.  C.  P. 

Decomposition  by  Sodium  of  Organic  Halogen  Compounds 
dissolved  in  Amyl  Alcohol.  By  Richard  Lowenherz  (Zeit. 
physikal .  Chem .,  1900,32,477 — 493.  Compare  Abstr.,  1899,  ii,  639). — 
Pieces  of  sodium  were  added  to  solutions  of  iodobenzene,  chlorobenzene* 
benzyl  chloride,  m>butyl  iodide,  bromobenzene,  and  ^'sobutyl  bromide 
in  amyl  alcohol ;  the  halogen  eliminated  and  the  sodium  in  solution 
were  subsequently  determined  by  titration.  Preliminary  experiments 
showed  that  the  quantity  of  halogen  eliminated  was  generally  pro* 
portional  (1)  to  the  concentration  of  the  halogen  compound,  (2)  to  the 
quantity  of  dissolved  sodium.  This  leads  to  the  equation 
dx/d(Na.)  =  k(a  -  x),  where  (Na)  is  the  dissolved  sodium  in  gram  atoms 
per  kilogram  of  solution,  a  the  initial  quantity  of  halogen  compound, 
x  the  quantity  decomposed ;  k  is  a  constant.  On  integration,  the 
equation  assumes  the  form  k  —  l/(Na).logea(a  -  x).  The  initial  concen¬ 
tration  of  the  halogen  compound  was  in  most  cases  01  gram-mol.  per 
kilogram  of  solution,  and  the  values  of  k  obtained  were  satisfactorily 
constant  within  the  separate  series,  except  in  the  case  of  bromo¬ 
benzene,  which,  however,  gave  constant  values  for  k  in  more  dilute 
solution.  For  each  of  the  compounds  iodobenzene,  chlorobenzene, 
benzyl  chloride,  and  i'sobutyl  iodide,  k  has  the  same  value  ;  for  iso- 
butyl  bromide,  it  is  somewhat  smaller.  In  the  case  of  iodobenzene,  k 
was  found  to  diminish  both  with  rising  temperature  and  with  falling 
concentration  of  the  halogen  compound,  J.  C.  P. 

Absorption  of  Hydrogen  Chloride  and  Potassium  Chloride 
from  Aqueous  Solution  by  Colloidal  Stannic  Oxide.  By 
Jacobus  M.  van  Bemmelen  and  Eduard  A.  Klobbie  (Zeit.  anorg . 
Chem.,  1900,  23,  111 — 125.  Compare  Abstr.,  1882,  571  ;  1897,  ii,  137  ; 
1899,  ii,  12,  84). — Metastannic  acid  has  a  very  considerable  power 
of  absorbing  hydrogen  chloride  from  aqueous  solution  ;  when  equilibrium 
has  been  established,  the  concentration  of  the  hydrogen  chloride  in  the 
colloid  is  often  greater  than  that  in  the  aqueous  solution.  The  absorp¬ 
tion  factor  k  =  (cone,  in  colloid )/(conc.  in  solution)  is  not  constant, 
but  is  dependent  on  the  concentrations  at  the  point  of  equilibrium. 
Metastannic  acid  has  an  appreciable  power  of  absorbing  potassium 
sulphate.  From  solutions  of  potassium  chloride  and  potassium  nitrate, 
the  same  colloid  absorbs  as  much  salt  as  makes  the  concentrations  in 
the  colloid  and  in  the  solution  approximately  equal.  J.  C.  P. 

Emission  and  Absorption  of  Water  Vapour  by  Colloidal 
Matter.  By  Pierre  Duhem  (J.  Physical  Chem.,  1900,  4,  65 — 122). 
The  author  has  previously  shown  that  hysteresis  plays  a  very  im¬ 
portant  part  in  many  cases  of  slow  chemical  change  (Abstr.,  1897,  ii, 
439),  and  Marchis  showed  that  the  variations  of  the  zero  in  ther¬ 
mometers  are  due  to  an  expansion  hysteresis  (Abstr.,  1899,  ii,  545). 
The  author  has  investigated  theoretically  the  emission  and  absorption 
of  aqueous  vapour  by  colloids  as  an  example  of  hysteresis,  and  shows 
that  the  various  phenomena  observed  by  van  Bemmelen  are  in 
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complete  accord  with  the  theoretical  deductions  (compare  Abstr.,  1897, 
ii,  137  ;  1898,  ii,  220;  1899,  ii,  12,  84,  487,  599).  L.  M.  J. 

Metallic  Crystallisation  by  Electric  Currents.  By  Donato 
Tommasi  (Compt.  rend.,  1900,  130,  565.  Compare  Tommasina,  this 
vol.,  ii,  185). — A  claim  for  priority,  the  author  pointing  out  that,  in 
1882,  he  had  observed  that  by  the  passage  of  an  electric  current  from 
silver  or  copper  to  platinum  through  distilled  water,  a  crystalline  de¬ 
posit  of  the  anode  metal  mixed  with  oxide  was  obtained  in  the  tube. 

L.  M.  J. 

Formation  and  Transition  of  Mixed  Crystals  of  Sodium 
and  Potassium  Nitrates,  and  of  Sodium  and  Silver  Nitrates. 
By  D.  J.  Hissink  (Zeit.  physical.  Chem .,  1900,32,  537 — 563). — From 
fused  mixtures  of  sodium  and  potassium  nitrates,  an  interrupted  series 
of  mixed  crystals  is  formed,  the  interval  extending  from  24 — 85  mols. 
per  cent,  of  potassium  nitrate  at  218°.  The  existence  of  mixed  crystals 
is  shown  by  the  lowering  of  the  transition  temperature  of  potassium 
nitrate. 

The  solidification  of  fused  mixtures  of  sodium  and  silver  nitrates 
exemplifies  Boozeboom’s  fourth  type  (this  vol.,  ii,  132).  The  freezing 
point  rises  gradually  from  208*6°  for  pure  silver  nitrate  to  308°  for 
pure  sodium  nitrate,  with  a  break  at  217'5°,  corresponding  with 
19*5  mols.  per  cent,  of  sodium  nitrate.  To  the  first  part  of  the  freezing 
point  curve  there  correspond  mixed  crystals  of  the  AgNOa  type,  con¬ 
taining  from  0 — 26  mols.  per  cent,  of  sodium  nitrate ;  to  the  second 
part  of  the  curve  there  correspond  mixed  crystals  of  the  NaN03  type, 
containing  from  38—100  mols.  per  cent,  of  sodium  nitrate.  The  interval, 
26 — 38  mols.  per  cent,  of  sodium  nitrate  becomes  wider  as  the  tempera¬ 
ture  falls,  and  at  138°  the  limits  are  4*5  and  ±50  mols.  per  cent,  of 
sodium  nitrate.  The  transition  temperature  of  mixed  crystals  of  the 
AgNOs  type,  as  determined  by  an  air  dilatometer,  falls  from  159*8° 
to  138°,  as  their  molecular  composition  changes  from  0 — 4  per  cent, 
of  sodium  nitrate.  The  gap  between  mixed  crystals  of  the  AgN03 
type  and  those  of  the  NaN03  type  becomes  still  wider  with  falling 
temperature,  as  shown  by  solubility  experiments  in  aqueous  alcohol ; 
at  15°,  the  interval  extends  from  1*6—64*4  mols.  per  cent,  of  sodium 
nitrate. 

No  transition  point  could  be  found  for  sodium  nitrate  between 
+  270°  and  —50°;  neither  could  any  sudden  transition  of  the  mixed 
crystals  of  the  NaNOs  type  be  detected  below  138°.  J.  C.  P. 

[Crystalline  Liquids.]  By  Budolf  Schenck  (Zeit. physical.  Chem., 
1900,  32,  564—565). — A  reply  to  Boozeboom’s  criticisms  (ibid.,  1899, 
30,  428)  on  the  author’s  work  dealing  with  enantiotropic  and  mono¬ 
tropic  modifications  of  azoxyanisole  (Abstr.,  1899,  ii,  637). 

J.  C.  P. 

Report  of  the  [American]  Committee  on  Atomic  Weights. 
By  Frank  W.  Clarke  (J.  Amer .  Chem.  Soc .,  1900,  22,  70 — 80). — A 
resume  of  the  work  published  during  1899  on  the  atomic  weights  of 
boron,  nitrogen,  calcium,  nickel,  cobalt,  molybdenum,  tungsten,  cerium, 
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palladium,  radium  and  copper  ;  a  corrected  table  of  the  atomic  weights 
of  all  the  elements  is  appended.  E.  G. 

Lecture  Experiment  on  the  Law  of  Multiple  Proportions. 
By  Friedrich  Emich  and  Friedrich  Dorner  (Chem.  Gentr .,  1900,  i, 
679 — 580  ;  from  Zeit.  phys.-chem .  Unterr .,  12,  281 — 282). — When 
lead  dioxide  is  heated,  it  loses  half  its  oxygen,  and  by  the  action  of 
chlorine  on  the  residual  monoxide  at  a  red  heat,  the  remainder  of  the 
oxygen  is  liberated.  These  decompositions  are  made  the  basis  of  a 
convenient  lecture  experiment  to  illustrate  the  law  of  multiple  pro¬ 
portions.  The  air  is  displaced  from  the  tube  containing  the  dioxide 
by  means  of  carbon  dioxide,  and  the  oxygen  evolved  on  heating  is 
measured  in  a  Schiff’s  nitrometer  over  potassium  hydroxide  solution, 
the  last  traces  of  oxygen  being  finally  driven  over  by  means  of  carbon 
dioxide.  Chlorine  is  then  passed  over  the  residual  lead  monoxide, 
which  is  raised  to  a  red  heat,  and  the  oxygen  liberated  is  again 
measured  as  before  over  potassium  hydroxide  solution.  E.  W.  W. 

New  Gasometer  of  Constant  Pressure,  Adjustable  at  Will. 
By  Joseph  Biban  (Bull.  Soc .  Ghim .,  1900,  [iii],  23,  222—226). — In  its 
general  appearance,  this  apparatus  resembles  the  ordinary  laboratory 
gasometer,  but  differs  from  the  latter  in  having  two  water  reservoirs, 
an  upper  exterior  one  capable  of  being  fixed  at  any  desired  height, 
and  a  lower  interior  reservoir  in  the  upper  part  of  the  gas  container. 
The  gas  is  delivered  at  a  constant  pressure  measured  by  the  difference 
in  height  between  the  levels  of  the  water  in  the  two  reservoirs.  There 
are  also  various  minor  improvements  which  facilitate  the  expulsion  of 
air  before  filling  the  gasometer  with  gas  and  prevent  escape  of  gas  or 
entry  of  air  resulting  from  alterations  in  temperature.  N.  L. 
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Preparation  and  Properties  of  Anhydrous  Perchloric  Acid. 
By  Daniel  Vorlander  and  Rudolf  von  Schilling  (Annalen,  1900, 
310,  369 — 380). — Anhydrous  perchloric  acid  is  prepared  by  distilling 
potassium  perchlorate  (50  grams)  with  96 — 97*5  per  cent,  sulphuric 
acid  (150 — 175  grams)  under  50 — 70  mm.  pressure,  and  after  re¬ 
moving  chlorine  dioxide  by  means  of  a  current  of  air,  redistill¬ 
ing  the  product  under  the  same  pressure.  The  anhydrous  acid 
is  colourless,  boils  at  39°  under  56  mm.  pressure,  and  has  a  sp.  gr. 
1  *7 64  at  22°/4°;  it  remains  liquid  in  a  mixture  of  ether  and  solid 
carbon  dioxide.  It  does  not  dissolve  in  carbon  tetrachloride,  with 
which  it  forms  a  green  emulsion,  which  soon  becomes  brown,  and 
evolves  hydrogen  chloride  and  phosgene  ;  chloroform,  however,  dis¬ 
solves  it  in  every  proportion,  and  on  exposing  the  solution  to  air, 
crystals  of  the  monohydrate  separate,  whilst  phosphoric  oxide  produces 
a  violent  explosion.  When  a  few  c.c.  of  benzene  are  added  to 
a  drop  or  two  of  perchloric  acid,  heat  is  generated,  and  a  brown  pre- 
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cipitate  is  formed ;  equal  volumes  yield  a  green  emulsion,  which 
explodes. 

The  spontaneous  decomposition  of  anhydrous  perchloric  acid  proceeds 
when  the  substance  is  protected  from  light  and  maintained  at  a  low 
temperature ;  samples  of  the  purest  acid,  sealed  in  glass  bulbs,  become 
pale  yellow  in  2  or  3  days,  then  gradually  brown,  and  after  3  or  4 
weeks  the  bulbs  are  shattered  by  the  pressure  of  the  gases  evolved  in 
the  decomposition. 

The  authors  discuss  the  action  of  more  concentrated  sulphuric  acid, 
and  of  phosphoric  and  pyrophosphoric  acids  on  potassium  perchlorate. 

M.  O.  F. 

Molecular  Weight  of  Sulphur  as  Determined  by  the  Boiling 
Point  Method.  By  Louis  Aronstein  and  S.  H.  Meihuizen  ( Chem . 
Gentr 1900,  i,  392 — 393  ;  from  Arch,  neerland.  sci.  exp.  nat .,  [  ii  J,  3, 
89 — 130). — In  solutions,  sulphur  is  found  t-o  have  a  molecular  weight 
corresponding  with  the  formula  S8,  whether  above  or  below  its  transi¬ 
tion  and  melting  points.  No  importanco  is  to  be  attached  to  the 
molecular  weight  64  obtained  by  Orndorff  and  Terrasse  in  disulphur 
dichloride  (Abstr.,  1896,  ii,  358),  since  this  solvent  decomposes  at  its 
boiling  point.  J.  C.  P. 

Sulphur  Perfluoride,  SP6 ;  a  New  Gas.  By  Henri  Moissan  and 
Paul  Lebeau  ( Compt .  rend.y  1900,  130,  865 — 871). — When  sulphur  is 
introduced  into  a  vessel  containing  fluorine,  it  immediately  takes  fire, 
and  burns  with  a  livid  flame  ;  the  product  is  gaseous,  and  consists  of 
at  least  two  compounds,  for  the  mixture,  although  quite  insoluble  in 
water,  partly  dissolves  in  an  aqueous  solution  of  potassium  hydroxide. 
When  the  fluorine  is  in  excess,  the  product  contains  80 — 90  per  cent, 
of  the  insoluble  constituent ;  the  inert  gas  appears,  therefore,  to  be  a 
perfluoride. 

The  mixture  of  sulphur  fluorides  is  liquefied  by  cooling  to  -  80°, 
freed  from  foreign  gases  by  fractional  distillation,  treated  with  concen¬ 
trated  potassium  hydroxide  solution,  and  finally  dried  over  the  fused 
alkali ;  the  perfluoride  thus  obtained  is  freed  from  traces  of  nitrogen 
by  liquefaction  and  fractionation,  the  latter  gas  passing  off  in  the  first 
portion  of  the  distillate. 

Sulphur  perfluoride ,  SFg,  is  a  colourless,  inodorous,  tasteless,  incom¬ 
bustible  gas,  which  does  not  support  combustion ;  it  is  very  sparingly 
soluble  in  water,  dissolving  to  a  slightly  greater  extent  in  absolute 
alcohol ;  when  cooled  to  —55°,  it  solidifies  to  a  white,  crystalline  mass, 
which  melts  and  boils  at  slightly  higher  temperatures.  The  perfluoride 
is  a  very  inert  gas,  resembling  nitrogen  more  than  sulphur  chloride  ; 
potassium  hydroxide,  whether  fused  or  in  alcoholic  or  aqueous  solution, 
does  not  act  on  it,  and  it  is  not  affected  by  lead  chromate,  copper 
oxide,  silver,  copper,  phosphorus,  arsenic,  boron,  silicon,  or  carbon, 
even  at  a  red  heat.  Fluorine,  and  the  halogens,  ammonia,  and  hydrogen 
chloride  have  no  action  on  the  gas,  even  at  high  temperatures.  No 
change  occurs  when  the  gas  is  heated  alone  up  to  the  fusing  point  of 
hard  glass ;  at  the  temperature  of  the  induction  spark,  however,  it  is 
partially  decomposed,  but  even  after  prolonging  the  action  for  over  2 
hours,  11  per  cent,  of  the  perfluoride  remains  unchanged.  When 
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sparked  in  the  presence  of  excess  of  hydrogen,  the  perfluoride  is 
completely  decomposed  with  the  production  of  hydrogen  sulphide  and 
hydrogen  fluoride ;  these  compounds,  acting  on  the  glass  of  the  con¬ 
taining  vessel,  form  a  yellow  solid,  which  consists  of  sulphur,  silica, 
and  hydrofluosilicic  acid.  A  mixture  of  the  perfluoride  and  oxygen, 
when  strongly  sparked,  yields  a  brown,  flocculent  solid  ;  one  part  by 
volume  of  the  latter  gas  is  absorbed,  and  the  total  contraction  is  two 
volumes  ;  when  the  current  intensity  is  diminished,  the  reaction  takes 
a  different  course,  an  oxyfluoride  of  sulphur  being  produced,  which  is 
less  rapidly  decomposed  by  water  than  thionyl  fluoride. 

When  the  perfluoride  is  heated  with  sulphur  vapour  in  a  glass  vessel, 
lower  fluorides  of  sulphur  are  produced,  and  these  act  on  the  glass, 
forming  silicon  fluoride  and  sulphur  dioxide  ;  if  the  heating  is  pro¬ 
longed,  the  decomposition  is  complete.  Selenium  behaves  in  a  similar 
manner,  but  the  reaction  is  more  complicated,  a  mixture  of  silicon 
fluoride  and  the  dioxides  of  sulphur  and  selenium  being  obtained. 

Calcium  and  magnesium,  when  heated  in  the  gas,  are  only  super¬ 
ficially  attacked ;  boiling  sodium,  however,  rapidly  absorbs  the  per¬ 
fluoride.  When  the  gas  is  heated  with  hydrogen  sulphide,  the  follow¬ 
ing  reaction  takes  place  :  SF6  +  3H2S  —  6HF  -f  4S ;  the  hydrogen  fluoride 
immediately  attacks  the  glass  of  the  vessel,  so  that  hydrofluosilicic  and 
silicic  acids  are  the  ultimate  products. 

The  paper  contains  a  description  of  the  apparatus  employed  in  pre¬ 
paring  the  mixed  fluorides.  G.  T.  M. 

Density  and  Analysis  of  Sulphur  Perfluoride.  By  Henri 
Moissan  and  Paul  Lebeau  ( Oompt .  rend.,  1900,  130,  984 — 988). — - 
The  gaseous  sulphur  perfluoride  (preceding  abstract)  has  a  sp.  gr. 
5*03  (air— 1);  its  analysis  was  effected  by  heating  it  with  sodium 
vapour,  a  mixture  of  sodium  sulphide  and  fluoride  being  thus  obtained, 
and  also  by  heating  with  sulphur  in  glass  vessels,  and  measuring 
the  volume  of  the  silicon  fluoride  and  sulphur  dioxide  produced. 
The  perfluoride  was  also  decomposed  by  heating  with  selenium.  The 
results  thus  obtained  are  in  close  agreement  with  the  formula  SF6. 

N.  L. 

Sulphuric  Acid  containing  Selenium.  By  Charles  F.  Schlag- 
denhauffen  and  C.  Pagel  ( J .  Pharm .,  1900,  [vi],  11,  261 — 262). — 
A  large  number  of  samples  of  so-called  “pure”  sulphuric  acid  were 
found  to  contain  selenium ;  a  very  delicate  test  for  the  latter  consists 
in  adding  a  fragment  of  codeine  to  4  or  5  drops  of  the  concentrated 
acid,  when  a  green  coloration  is  produced  in  the  cold,  which  changes 
to  bluish-green  at  100°.  W.  A.  D. 

Passage  of  Argon  through  Thin  Films  of  Indiarubber.  By 
Lord  Rayleigh  {Phil.  Mag.,  1900,  [v],49,  220 — 221). — Air  was  allowed 
to  diffuse  into  an  indiarubber  balloon,  and  the  composition  of  the 
contents  then  determined ;  it  was  found  that  the  argon  now  formed 
1*93  per  cent,  of  the  argon  and  nitrogen,  whilst  corresponding  per¬ 
centage  for  air  itself  was  1T9.  Argon,  therefore,  passes  through  india- 
rubber  more  readily  than  nitrogen,  but  not  in  such  a  degree  as  to 
render  the  process  suitable  for  the  concentration  of  argon  from  the 
atmosphere.  L.  M.  J. 
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Electrolysis  of  Alkali  Chloride  Solutions  with  a  Diaphragm. 
By  Fritz  Foerster  and  F  Jorre  ( Zeit .  anorg.  Chem .,  1900,  23, 
158 — 219). — Theoretical  considerations  show  that  the  yield  of  chlorine 
obtained  in  the  electrolysis  of  neutral  alkali  chloride  solutions  will  in 
general  be  less  than  the  yield  of  alkali,  so  long  as  the  existence  of 
hypochlorite  in  the  anode  solution  is  possible  (compare  thisvol.,  ii,  72). 
When  a  diaphragm  is  used,  the  nature  of  the  process  depends  on  three 
factors — the  ordinary  electrical  conduction  in  the  diaphragm,  the  diffu¬ 
sion,  and  the  electrical  endosmose. 

Experiments  with  a  platino-iridium  anode,  in  which  the  anode  and 
cathode  solutions  were  analysed  after  the  electrolysis,  showed  that  the 
total  yield  of  alkali  diminishes  with  increasing  concentration  of  the 
alkali  hydroxide.  The  yield  of  chlorine  was  found  to  be  less  than  the 
yield  of  alkali,  especially  in  the  first  stages  of  the  electrolysis  ;  the 
difference  vanished  later  on  when  the  chlorate  and  hydrogen  chloride 
concentrations  became  appreciable.  The  chloride  concentration,  owing 
to  the  electrical  endosmose,  falls  much  more  slowly  in  the  cathode 
solution  than  in  the  anode  solution.  Analysis  of  the  anode  solution 
after  electrolysis  indicated  the  presence  of  free  hypochlorous  acid  and 
alkali  chlorate,  but  not  of  alkali  hypochlorite.  The  proportion  of 
oxygen  liberated  at  the  anode  increases  regularly  with  the  progress  of 
the  electrolysis. 

When  carbon  anodes  are  used,  the  process  of  electrolysis  is  essentially 
the  same  ;  the  gas  liberated  at  the  anode  contains  carbon  dioxide,  and 
hydrogen  chloride  is  found  in  the  anode  solution  at  a  higher  alkali 
chloride  concentration  than  when  platino-iridium  anodes  are  used. 

Solutions  of  potassium  chloride  give  a  better  current  yield  than 
those  of  sodium  chloride ;  this  is  connected  partly  with  the  greater 
dissociation  of  the  former  salt,  and  the  greater  velocity  of  migration 
of  the  potassium  ion.  J.  0.  P. 

Production  of  Iodated  Potassium  and  Ammonium  Carnall- 
ites.  By  August  de  Schulten  {Bull,  Soc.  Chim .,  1900,  [iii],  23, 
158 — 159.  Compare  Abstr.,  1898,  ii,  512).- — Substituted  carnallites 
of  the  formulae  KI,MgI2  +  6H20  and  NH4I,MgI2  +  6H20  are  obtained 
when  solutions  of  the  mixed  salts  are  left  to  evaporate  over  sulphuric 
acid  in  a  vacuum.  The  crystals  form  flattened  prisms,  are  very 
hygroscopic,  and  have  respectively  the  sp.  grs.  2*547  and  2*346  at  15° 

N.  L. 

Action  of  Chlorine  on  Metallic  Silver  in  the  Light  and  in 
the  Dark.  By  V.  von  Cordier  {Moncttsh.,  1900,  21,  184 — 199). — 
The  action  of  chlorine  on  pure  silver  has  been  tried  under  varying 
degrees  of  illumination,  and  it  is  found  that  (i)  dry  chlorine  has  no 
action,  either  in  the  light  or  in  the  dark  ;  (ii)  moist  chlorine  has  a  weak 
action,  which,  within  certain  limits,  varies  with  the  intensity  of  the 
light ;  (iii)  illumination  of  the  chlorinated  silver  in  a  stream  of  an 
indifferent  gas  causes  a  decrease  in  weight  of  the  silver,  probably  due 
to  a  decomposition  of  the  silver  chloride  ;  (iv)  an  intense  illumination 
of  the  chlorine  before  contact  with  the  silver  causes  an  increased 
absorption ;  (v)  electric  sparking  of  the  chlorine  has  the  same  effect. 
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Copper,  treated  under  similar  conditions  to  silver,  gives  different 
results.  R.  H.  P. 

Reducing  Action  of  Calcium  Carbide.  By  H.  Chr.  Geelmuyden 
( Compt .  rend.,  1900,  130,  1026 — 1029). — Boric  oxide  reacts  with 
calcium  carbide,  at  the  temperature  of  the  electric  furnace,  to  form 
calcium  boride,  CaB6.  Under  the  same  conditions,  the  sulphides  of 
iron,  lead,  antimony,  and  magnesium  are  also  reduced,  the  metals 
being  completely  volatilised,  except  in  the  case  of  iron.  Aluminium 
sulphide  is  not  reduced  by  calcium  carbide.  N.  L. 

Hydrated  Barium  Peroxides.  By  Robert  de  Forcrand  (Compt. 
rend.)  1900,  130,  778 — 780;  834 — 837). — The  results  given  in  the 
first  of  these  papers  are  incorrect,  the  heat  of  dissolution  of  hydrated 
barium  hydroxide  having  been  taken  as  +14*1  Cal.  instead  of  —  14*1 
Cal. ;  the  correct  figures  are  given  in  the  second  paper.  Experiments 
with  various  proportions  of  hydrogen  peroxide  and  barium  oxide  lead  to 
the  conclusion  that  BaO  diss.  +  H202  diss.  =  Ba02  ppt.  4-  H20  develops 
4-25*497  Cal.,  whilst  the  dissolution  of  the  peroxide  in  dilute  hydro¬ 
chloric  acid  develops  4-2*723  Cal.  These  results  differ  somewhat 
from  the  earlier  results  of  Berthelot. 

The  barium  peroxide  obtained  in  this  manner  is  never  quite  free 
from  monoxide,  but,  contrary  to  the  general  belief,  the  proportion  of 
peroxide  is  highest  when  the  barium  monoxide,  and  not  the  hydrogen 
peroxide,  is  in  excess. 

The  conversion  of  the  peroxide  into  the  trioxide,  and  of  the  latter 
into  the  tetroxide,  by  the  action  of  a  large  excess  of  hydrogen  per¬ 
oxide,  seems  to  be  accompanied  by  no  appreciable  thermal  disturbance. 
The  conversion  is,  as  a  rule,  incomplete,  and  the  composition  of  the 
product  varies  with  the  conditions.  C.  H.  B. 

Heat  of  Formation  of  Hydrated  and  Anhydrous  Strontium 
Dioxide.  By  Robert  de  Forcrand  (Compt.  rend .,  1900,  130, 
1017 — 1019). — The  heat  of  formation  of  the  precipitated,  hydrated 
dioxide,  Sr02  4-  9H20,  obtained  by  mixing  solutions  of  the  monoxide 
and  hydrogen  peroxide,  is  26*576  Cal.,  which  is  about  1  Cal.  higher 
than  the  corresponding  figure  for  barium  dioxide  (preceding  abstract); 
its  heat  of  dissolution  in  hydrochloric  acid  is  1*744  Cal.  The  heat 
of  dissolution  of  the  anhydrous  dioxide  in  hydrochloric  acid  is  22*225 
Cal.,  whence  it  is  calculated  that  the  heat  of  formation  of  the  dioxide 
from  the  solid  monoxide  and  gaseous  oxygen  is  10*875  Cal.,  whilst  its 
heat  of  hydration  is  20*481  Cal.  (liquid  water)  and  7*611  Cal.  (solid 
water).  Comparison  of  these  figures  with  the  heat  of  formation 
(12*10  Cal.)  and  hydration  (18*20  Cal.)  of  barium  dioxide  explains 
why  anhydrous  strontium  dioxide  is  less  stable  and  less  easy  to  obtain 
free  from  monoxide  than  the  barium  compound,  whereas,  with  the 
hydrated  dioxides,  the  relative  stability  is  reversed.  N.  L. 

Reactions  of  Magnesium,  Zinc,  and  Iron  with  Solution  of 
Cupric  Sulphate.  By  Robert  M.  Caven  (J.  Soc.  Chem.  Ind.9  1900, 
19,  18  —  22.  Compare  Proc.,  1897,  13,  221  ;  1898,  14,  57). — The 
action  of  magnesium,  zinc,  and  iron  on  solutions  of  copper  sulphate  is 
not  one  of  simple  displacement  of  copper  by  the  other  metal  only,  but 
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is  attended  with  several  complicated  reactions,  such  as  evolution  of 
hydrogen,  formation  of  cuprous  oxide,  basic  cupric  sulphate,  cuprous 
sulphate,  and  even  free  sulphuric  acid  ;  also  of  oxides,  or  basic  sulphates 
of  magnesium,  zinc,  or  iron. 

The  experiments  have  been  conducted  with  solutions  of  copper  sul¬ 
phate  of  varying  strength  and  at  different  temperatures,  and  the 
results  are  tabulated.  L.  de  K. 

Influence  of  Ammonia  on  Magnesium  Salts.  By  W.  Schieber 
(Chem.  Centr.y  1900,  i,  652  ;  from  Oestew.  Chem.  Zeit .,  3,  83 — 84). — 
The  addition  of  ammonia  to  a  solution  of  a  magnesium  salt  containing 
as  much  as  4  mols.  of  ammonium  salt  to  1  mol.  of  magnesium 
salt  will  often  cause  the  solution  to  become  turbid,  and  on  boiling  a 
precipitate  is  always  formed.  The  prevention  of  the  precipitation  of 
magnesium  hydroxide  by  means  of  ammonium  salts  is  not  only  depend¬ 
ent  on  the  relative  quantities  of  the  ammonium  and  magnesium  salts 
present,  but  also  on  the  amount  of  free  ammonia  added,  and  possibly 
also  on  the  concentration,  hence,  in  separating  alumina  from  mag¬ 
nesia,  a  considerable  quantity  of  ammonium  chloride  is  required,  but 
the  ammonia  added  should  be  reduced  to  a  minimum.  E.  W.  W. 

Electrolytic  Deposition  of  Brass.  By  J.  Livingston  R.  Morgan 
(J.  Amer.  Chem.  Soc.y  1900,22,  93 — 99). — The  theory  of  this  operation 
is  discussed.  For  the  deposition  of  brass,  it  is  necessary  (1)  that  the 
solution  contain  zinc  and  copper  ions  in  such  a  proportion  that 
P/p  :  PJpx  :  :  30  :  70,  where  P  and  are  the  electrolytic  solution 
pressures  of  zinc  and  copper,  p  and  p1  the  osmotic  pressures  of  their 
ions  in  the  solution  ;  (2)  that  the  solution  contain  complex  ions  of 
zinc  and  copper.  From  solutions  of  their  simple  salts,  the  metals 
would  not  be  deposited  in  the  requisite  proportion  ;  this  would  change 
the  composition  of  the  liquid,  and  the  zinc  and  copper  of  the  anode 
would  no  longer  dissolve  in  the  required  ratio.  Further,  (3)  the 
maximum  concentration  of  copper  ions  should  be  as  small  as  possible, 
in  order  that  copper  may  be  easily  dissolved  from  the  anode. 

The  above  conditions  are  fulfilled  by  a  solution  of  the  mixed  zinc 
and  copper  salts  in  potassium  cyanide.  From  such  a  solution,  con¬ 
taining  as  it  does  the  complex  ions  Zn(CN)4  and  Cu(CN)4,  zinc  and 
copper  may  be  deposited  in  varying  proportions  according  to  the 
current  density.  J.  C.  P. 

Zinc  Selenide  and  its  Dimorphism.  By  Henri  Fonzes- 
Diacon  ( Compt .  rend .,  1900,  130,  832 — 834). — Zinc  selenide  obtained 
by  the  action  of  zinc  chloride  vapour  on  a  mixture  of  nitrogen 
and  hydrogen  selenide  crystallises  in  long,  rhombohedral  needles 
carrying,  laterally,  hemimorpbic  hexagonal  prisms,  or  in  rhombohedra 
with  striated  faces,  which  act  strongly  on  polarised  light.  The 
selenide  obtained  by  the  action  of  hydrogen  on  the  selenate  also 
crystallises  in  long  needles  belonging  to  the  hexagonal  system, 
whereas,  when  prepared  in  the  electric  furnace,  the  crystals  are 
optically  inactive,  and  seem  to  belong  to  the  cubic  system,  like  the 
crystals  obtained  by  Margottet  by  heating  the  amorphous  selenide 
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in  hydrogen.  The  dimorphism  of  zinc  selenide  is  therefore  estab¬ 
lished,  and  is  analogous  to  that  of  the  sulphide. 

Hexagonal  cadmium  selenide  has  been  prepared  in  a  similar  way. 

C.  H.  B. 

Production  of  Cadmium  Vanadinites.  By  August  de  Schulten 
{Bull.  Soc.  Chim .,  1900,  [iii],  23,  159 — 160). — Cadmium  chlorovanad- 
inite,  3Cd3(V04)2,CdCl2,  is  obtained  by  heating  to  fusion  a  mixture 
of  cadmium  chloride,  cadmium  carbonate,  and  vanadium  pentoxide, 
in  the  form  of  long,  hexagonal  prisms  having  a  sp.  gr.  5*264  at 
15°.  The  crystals  are  readily  soluble  in  dilute  acids,  and  melt  and 
decompose  when  heated  to  redness.  Cadmium  bromovanadinite , 
3Cd3(Y04)2,CdBr2,  obtained  in  a  similar  manner  from  cadmium 
bromide,  closely  resembles  the  chlorovanadinite ;  it  has  a  sp.  gr. 
5*456  at  15°.  The  corresponding  iodine  compound  could  not  be 
obtained  in  a  pure  state.  N.  L. 

Action  of  Hydrogen  on  Mercury  Selenide  and  the  In 
verse  Action.  By  H.  P^labon  {Bull.  Soc.  Chim.,  1900,  [iii],  23, 
211 — -216). — Mercury  selenide  is  attacked  by  hydrogen  at  tempera¬ 
tures  above  400°  with  the  production  of  hydrogen  selenide  and 
mercury,  the  reaction  being  limited  by  the  inverse  action  of  hydrogen 
selenide  on  mercury.  The  proportion  of  hydrogen  selenide  found  in 
the  gaseous  products  of  the  reaction  increases  with  the  temperature 
and  with  a  diminution  of  the  initial  pressure.  Thus,  at  540°  with  an 
initial  pressure  of  760  mm.  equilibrium  is  attained  when  15  per  cent, 
of  hydrogen  selenide  is  present,  whilst  at  440°  only  0*52  per  cent,  is 
formed.  On  the  other  hand,  with  initial  pressures  of  about  380  mm. 
and  190  mm.  at  540°,  the  percentages  of  hydrogen  selenide  formed 
become  19  and  27  respectively.  These  results  are  shown  to  be  in 
accordance  with  thermodynamical  reasoning.  N.  L. 

Formation  of  Mercuriammonium  Iodide  by  the  Regulated 
Action  of  Concentrated  Ammonia  on  Mercuridiammonium 
Iodide.  By  Maurice  Francois  {Compt.  rend.,  1900,  130,  1022 — 1024). 
When  a  solution  of  ammonia  of  sp.  gr.  0*923  is  added  in  large  quantity 
to  mercuridiammonium  iodide,  dimercuriammonium  iodide  is  formed 
(this  vol.,  ii,  208,  280),  but  if  the  ammonia  is  added  slowly  and  in 
small  portions  at  a  time,  mercuriammonium  iodide,  NH2HgI,  is  ob¬ 
tained.  The  reaction  is  limited  and  reversible,  since  the  new  com¬ 
pound  is  reconverted  into  mercuridiammonium  iodide  by  the  action 
of  ammonia  and  ammonium  iodide.  Mercuriammonium  iodide  is  a 
white,  crystalline  substance,  which  does  not  redden  on  exposure  to  air 
and  is  insoluble  in  ether.  N.  L. 

Separation  of  Rare  Barths.  By  G.  Urbain  {Ann.  Chim.  Phys., 
1900,  [vii],  19,  184 — 274). — A  detailed  account  of  the  fractionation 
of  the  rare  earths  from  seschynite  and  monazite  by  methods  which 
have  been  previously  indicated  (compare  Abstr.,  1897,  ii,  318;  1898, 
ii,  518 ;  1899,  ii,  28,  424,  789).  G.  T.  M. 

Separation  of  the  Rare  Barths.  By  R.  Chavastelon  {Compt. 
rend.,  1900,  130,  781 — 782). — On  adding  a  neutral  solution  of  the 
salts  of  cerium,  lanthanum,  didymium,  and  thorium  to  a  saturated 
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solution  of  sodium  sulphite,  the  last  named  element  remains  in  solution 
whilst  the  others  are  precipitated  as  sulphites  *  the  separation  is 
practically  complete,  the  thorium  solution  containing  only  traces  of 
the  other  elements.  The  mixed  sulphites  are  dissolved  in  hydrochloric 
acid  and  the  trace  of  thorium  carried  down  with  these  salts  is  precipi¬ 
tated  by  treating  the  solution  of  the  chlorides  with  hydrogen  peroxide  ; 
the  oxides  of  the  other  metals,  precipitated  from  the  filtrate  by 
ammonia,  are  suspended  in  a  solution  of  an  alkali  hydrogen  car¬ 
bonate  saturated  with  carbon  dioxide,  when  the  cerium  oxide 
dissolves  forming  a  brown  solution,  the  operation  being  repeated 
with  fresh  quantities  of  the  hydrogen  carbonate  until  the  residue 
no  longer  develops  a  brown  coloration  with  hydrogen  peroxide.  The 
residue  now  consists  of  the  double  sodium  carbonates  of  lanthanum 
and  didymium  ;  the  cerium  separates  in  the  form  of  a  light  yellow 
precipitate  on  adding  an  alkali  hydroxide  to  the  brown  solution  or  as 
an  orange-brown  precipitate  on  adding  hydrogen  peroxide.  The 
latter  precipitate  dissolves  in  acids  with  evolution  of  carbon  dioxide 
and  when  hydrochloric  acid  is  employed  chlorine  is  also  evolved  ;  the 
solutions  obtained  in  the  cold  are  yellow  and  are  rendered  colourless 
on  warming ;  these  reactions  indicate  that  the  compound  is  a  ceric 
carbonate. 

As  an  alternative  method  of  separation,  the  oxides  of  the  four 
elements,  obtained  by  adding  ammonia  and  hydrogen  peroxide  to 
solutions  of  their  chlorides,  are  treated  with  a  solution  of  an  alkali 
hydrogen  carbonate,  the  peroxides  of  cerium  and  thorium  dissolve 
forming  a  brown  solution  and  the  separation  of  these  metals  may 
be  effected  by  either  of  the  following  processes  :  (1)  reduction  of 
the  peroxides  and  formation  of  the  sulphites  by  the  action  of  sul¬ 
phurous  acid  and  the  precipitation  of  thorium  by  hydrogen  peroxide 
from  a  hydrochloric  acid  solution  of  these  salts ;  (2)  reduction  of  the 
brown  solution  of  ceric  and  thoric  carbonates  with  sulphurous  acid 
in  the  presence  of  sufficient  sodium  carbonate  to  keep  the  whole 
of  the  thorium  dissolved  as  the  double  sodium  sulphite.  In  the 
latter  process,  the  solution  must  be  constantly  agitated  during  the 
addition  of  the  sulphurous  acid  in  order  to  prevent  the  formation  of 
acid  sulphite,  otherwise  some  of  the  cerium  will  be  dissolved  whilst 
traces  of  thorium  will  be  precipitated.  G-.  T.  M. 

New  Method  of  Fractionating  some  Rare  Barths.  By 
Eugene  Demarcay  ( Compt .  rend.,  1900,  130,  1019 — 1022). — The 
method  consists  in  the  fractional  crystallisation  of  the  double  nitrates 
of  magnesium  and  the  rare  earths  from  nitric  acid  of  sp.  gr.  1*3. 
These  salts  have  the  general  formula  M2(N03)6,3Mg(N03)2  +  24H20, 
and  are  formed  by  lanthanum,  cerium,  and  the  other  earths  up  to 
holmium,  but  not  by  yttrium ;  their  solubility  increases  with  the 
molecular  weight.  N.  L. 

Austrium.  By  Richard  Pribram  ( Monatsh .,  1900,  21,  148 — 155. 
Compare  Abstr.,  1886,  773). — The  orthite  investigated  by  Linnemann 
(i loc .  cit.)  has  been  re-examined  by  the  author,  who  agrees  with  Lecoq 
de  Boisbaudran  {Compt.  rend.y  1886,  102,  1436)  that  Linnemann’s 
“austrium”  is  identical  with  gallium.  However,  from  a  minute 
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spectroscopic  examination  of  the  mineral,  he  comes  to  the  conclusion 
that  it  contains  a  new  element  yet  to  be  isolated.  This  is  provision¬ 
ally  named  austrium ,  although  it  is  quite  distinct  from  the  element 
described  originally  by  Linnemann.  R.  H.  P. 

New  Hydrate  of  Alumina.  By  Y.  Zunino  ( Gazzetta ,  1900,  30, 

1,  194 — 199). — When  aluminium  is  immersed  in  mercury  and  after¬ 

wards  exposed  to  moist  air,  a  voluminous,  greyish,  spongy  mass  is 
formed  on  the  surface  of  the  metal ;  the  author  shows  that  this  sub¬ 
stance  consists  essentially  of  a  hydrated  alumina ,  of  the  composition 
A1203  +  5H20,  small  quantities  of  aluminium,  iron,  and  carbon  being 
also  present.  This  compound  is  also  formed  by  the  action  of  amal¬ 
gamated  aluminium  on  water,  large  quantities  of  hydrogen  being 
evolved  at  the  same  time.  T.  H.  P. 

Natural  and  Artificial  Pozzuolana.  By  Giovanni  Giorgis  and 
Ugo  Alvisi  ( Gazzetta ,  1899,  29,  i,  185 — 263,  and  1900,  30,  i,  96 — 125). 
— A  bibliographical  and  historical  paper,  treating  of  the  subject 
under  the  four  heads  :  1.  Natural  volcanic  and  non-volcanic  pozzuolana. 

2.  Artificial  pozzuolana.  3.  Technical  notes  on  pozzuolana.  4.  The 

principal  theories  concerning  the  setting  of  hydraulic  cements.  The 
first  three  of  these  divisions  are  here  considered.  T.  H.  P. 

A  Crystallised  Selenide  and  an  Oxyselenide  of  Manganese. 
By  Henri  Fonzes-Diacon  ( Compt .  rend.,  1900,  130,  1025 — 1026). — 
Cubical  crystals  of  manganese  selenide,  MnSe,  are  obtained  by  the 
action  of  hydrogen  selenide  on  a  solution  of  manganese  acetate  con¬ 
taining  a  small  quantity  of  hydrochloric  acid,  by  reducing  manganese 
selenate  with  carbon  in  the  electric  furnace,  or  by  fusing  the  pre¬ 
cipitated  selenide  at  a  high  temperature.  Prismatic  crystals  of  the 
same  composition  are  produced  by  the  action  of  hydrogen  selenide  on 
manganese  chloride  at  a  red  heat.  Crystallised  manganese  selenide 
has  a  sp.  gr.  5*59  at  15°,  is  slightly  acted  on  by  water  at  100°,  and  is 
readily  attacked  by  dilute  acids ;  treatment  with  hydrogen  peroxide 
converts  it  into  manganese  selenate. 

Manganese  selenate  is  reduced  by  hydrogen  at  a  bright  red  heat 
with  the  formation  of  a  green  oxyselenide,  analogous  to  the  oxy sulphide 
which  is  formed  by  a  similar  reaction.  N.  L. 

Iron  Carbonyls  and  their  Importance  in  the  Industrial  Ap¬ 
plication  of  Water-Gas.  By  M.  van  Breukeleveen  and  A.  ter 
Horst  ( Rec .  Trav.  Chim.,  1900,  19,  27 — 32). — Gaseous  mixtures  con¬ 
taining  carbon  monoxide  have  a  marked  action  on  iron  even  under 
the  ordinary  pressure.  A  sample  of  producer  gas  containing  37  per 
cent,  of  the  monoxide,  after  remaining  for  1  week  in  contact  with  a 
polished  iron  surface,  yields  a  large  amount  of  a  volatile  iron  com¬ 
pound.  When  the  percentage  of  carbon  monoxide  is  low,  the  action 
is  inappreciable  ;  a  sample  of  coal  gas  containing  only  a  small  amount 
of  this  oxide  remained  quite  free  from  iron  carbonyl  after  a  week’s 
exposure  to  iron  surfaces.  The  producer  gas  may  be  freed  from  iron 
carbonyl  by  passing  it  over  copper  heated  to  300°,  or  over  moistened 
potassium  permanganate.  G.  T.  M. 
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Constitution  and  Genesis  of  Iron  Sulphates.  By  Rudolf 
Scharizer  {Zeit.  Kryst.  Min.,  1900,  32,  338 — 354). — Compare  Abstr., 

1899,  ii,  30). — The  second  paper  of  this  series  deals  with  the  action 

of  solutions  of  various  strengths  of  normal  ferric  sulphate  on  ferric 
hydroxide  and  on  precipitated  basic  ferric  sulphate.  In  both  cases, 
there  are  obtained  solutions  of  basic  ferric  sulphate,  Fe2S209,  which  is 
decomposed  when  the  solution  is  diluted  or  warmed.  L.  J.  S. 

Nickelous  Arsenide.  By  Albert  Granger  and  Gaston  Didier 
( Compt .  rend .,  1900,  130,  914 — 915.  Compare  Abstr.,  1894,  ii,  392  ; 
1896,  ii,  602). — A  nickelous  arsenide  having  the  formula  Ni3As2  is 
produced  by  heating  the  finely  divided  metal  at  600°  in  the  vapour 
of  arsenious  chloride ;  the  compound  thus  obtained  forms  reddish, 
crystalline  granules  having  a  metallic  lustre  and  resembling  the 
impure  arsenide  isolated  by  Wohler  from  smalt  residues.  Although 
the  arsenide  differs  in  composition  from  the  phosphide,  Ni2P,  obtained 
under  similar  conditions,  it  resembles  this  compound  in  its  chemical 
properties,  being  decomposed  by  heat,  soluble  in  nitric  acid  and  aqua 
regia,  and  readily  attacked  by  chlorine  and  fused  alkalis. 

G.  T.  M. 

Decomposition  of  Nickel  Carbonyl  in  Solution.  By  Victor 
Lenher  and  Hermann  A.  Loos  (J.  Amer.  Chem.  Soc .,  1900,  22, 
114 — 116). — By  the  action  of  moisture  on  solutions  of  nickel  carbonyl 
in  organic  solvents,  a  green  precipitate  is  produced  similar  to  that 
furnished  by  the  pure  substance  in  contact  with  water  or  moist  air. 
Berthelot  (Abstr.,  1892,  279)  considered  this  product  to  be  nickelous 
hydroxide  free  from  carbon,  whereas,  according  to  Mond  {J.  Soc.  Chem. 
Tnd .,  1892,  11,  750),  it  is  a  nickel  carbonate  of  varying  composition. 
The  present  authors  show  that  it  is  a  decomposition  product  containing 
nickel  carbonyl  and  nickelous  hydroxide ;  analysis  of  a  specimen  from 
a  toluene  solution  gave  results  which  point  to  the  composition 
Ni(C0)4,2Ni(0H)2,4H20.  E.  G. 

Nature  of  the  Change  from  Violet  to  Green  in  Solutions  of 
Chromium  Salts.  By  Francis  P.  Venable  ( J .  Amer.  Chem.  Soc., 

1900,  22,  111 — 114). — A  reply  to  Whitney  (this  vol.,  ii,  21 1),  in  which 

the  author  accepts  his  results  as  conclusive.  E.  G. 

Double  Carbonates  of  Chromous  Oxide ;  Saline  Oxide  of 
Chromium.  By  Georges  Bauge  {Ann.  Chim.  Pliys.,  1900,  [vii],  19, 
158 — 184). — A  resume  of  work  already  published.  Compare  Abstr., 
1896,  ii,  426  ;  1898,  ii,  294,  592 ;  1899,  ii,  157).  G.  T.  M. 

New  Method  for  the  Preparation  of  Double  Sulphates  of 
Chromium.  By  C.  Pagel  {Compt.  rend.,  1900,  130, 1030 — 1032). — 
When,  as  in  toxicological  investigations,  the  destruction  of  organic 
matter  is  effected  by  heating  with  sulphuric  acid  and  potassium  di¬ 
chromate,  the  double  sulphate,  Cr2(S04)a,3K2S04,  is  produced,  whilst 
if  sodium  dichromate  is  employed  the  analogous  sodium  salt  is  ob¬ 
tained.  Both  compounds  crystallise  in  the  hexagonal  system,  the 
potassium  salt  in  green  plates,  and  the  sodium  salt  in  green  prisms. 
A  sodium  salt  of  the  same  composition,  but  crystallising  in  pale  green, 
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slender  needles  is  obtained  by  heating  together  sodium  hydrogen 
sulphate,  ammonium  sulphate,  and  chromium  sulphate.  N.  L. 

Tungsten  Diphosphide.  By  Ed.  Defacqz  ( Compt .  rend.,  1900, 
130,  915—917). — Tungsten  diphosphide ,  WP2,  produced  by  heating 
tungsten  hexachloride  at  450°  in  a  current  of  hydrogen  phosphide, 
forms  a  black,  crystalline  mass  insoluble  in  water  and  the  ordinary 
organic  solvents,  and  having  a  sp.  gr.  5*8.  Fluorine  attacks  the  di¬ 
phosphide  at  temperatures  above  100°,  forming  phosphorous  and 
tungsten  fluorides ;  chlorine  and  bromine  react  similarly  at  a  red 
heat;  when  liquid  chlorine  is  employed  at  60°,  a  chlorophosphide  is 
produced.  Sulphur  and  nitrogen  both  displace  the  phosphorus  from 
this  compound  at  high  temperatures,  forming  the  disulphide  and 
nitride  respectively ;  the  disulphide  is  also  produced  by  the  action  of 
hydrogen  sulphide  on  the  phosphide  at  500°.  The  diphosphide  readily 
burns  in  air  or  oxygen,  forming  tungstic  and  phosphoric  oxides, 
its  combustion  in  the  latter  gas  being  attended  by  a  very  dazzling 
flame.  A  complete  reduction  of  the  phosphide  is  effected  by  heating 
it  with  copper  or  zinc,  tungsten  being  liberated,  and  the  correspond¬ 
ing  metallic  phosphide  produced  ;  the  reduction  by  hydrogen  com¬ 
mences  at  525°,  but  is  incomplete  even  at  900°. 

Lead  at  900°  only  partially  reduces  the  diphosphide,  and  copper 
phosphide  at  1400°  produces  another  tungsten  phosphide ;  when  heated 
with  iron,  the  diphosphide  is  converted  into  a  double  iron  tungsten 
phosphide ;  with  aluminium,  the  reaction  is  even  more  complicated, 
and  the  product  contains  a  large  amount  of  silicon  derived  from  the 
crucible.  Hydrofluoric  and  hydrochloric  acids  do  not  act  on  the  di¬ 
phosphide,  but  a  mixture  of  the  former  with  nitric  acid  dissolves  this 
compound  even  in  the  cold,  whilst  aqua  regia  decomposes  it  on  warm¬ 
ing  ;  sulphuric  and  nitric  acids,  when  heated,  are  reduced  by  the 
phosphide,  sulphurous  acid  and  blue  tungsten  oxide  being  formed  in 
the  first  case,  and  nitrous  and  tungstic  acids  in  the  second.  The 
diphosphide  is  dissolved  by  fused  caustic  alkalis  and  potassium  hydro¬ 
gen  sulphate,  and  is  even  more  readily  attacked  by  heated  mixtures 
of  alkali  nitrates  and  carbonates.  G<  T.  M. 

Paratungstates.  By  L.  A.  Hallopeau  (Ann.  Chim.  Phys .,  1900, 
[vii],  19,  92 — 144). — A  resume  of  work  already  published  (compare 
Abstr.,  1895,  ii,  503  ;  1896,  ii,  607  ;  1897,  ii,  178,  498  ;  1898,  ii,  540  ; 
1899,  ii,  32,  158,  159,  555).  G.  T.  M. 

Actinium  :  A  New  Radio-active  Element.  By  A.  Debiekne 
(Compt.  rend.,  1900,  130,  906 — 908). — The  new  radio-active  element, 
actinium,  belonging  to  the  iron  group  (compare  this  vol.,  ii,  20),  may 
be  obtained  in  a  more  concentrated  form  by  submitting  the  substances 
containing  it  to  the  following  operations  :  (1)  Addition  of  excess  of 
sodium  thiosulphate  to  solutions  slightly  acidified  with  hydrochloric 
acid  ;  (2)  action  of  hydrofluoric  acid  and  potassium  fluoride  on  the 
freshly  precipitated  hydroxides  suspended  in  water  ;  (3)  oxidation  of 
neutral  solutions  of  the  nitrates  by  hydrogen  peroxide  ;  (4)  precipita¬ 
tion  of  insoluble  sulphates.  In  every  case,  the  precipitate  or  residue 
is  strongly  radio-active,  and  contains  nearly  the  whole  of  the  actinium  ; 
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the  second  process  serves  to  separate  this  substance  from  titanium. 
The  element  itself  has  not  been  isolated  from  these  mixtures,  and  in 
all  probability  the  above  reactions  are  not  peculiar  to  actinium,  the 
radio-active  substance  being  precipitated  along  with  other  insoluble 
compounds,  just  as  ferric  oxide  is  carried  down  by  barium  sulphate. 
By  a  methodical  application  of  these  processes,  however,  the  greater 
portion  of  the  new  element  may  be  extracted  from  pitchblende. 

Chemical  and  spectroscopic  examination  of  the  most  active  fractions 
indicates  that  the  predominant  element  is  thorium.  Unlike  radium 
or  polonium,  the  new  element  is  not  affected  by  the  precipitants  for 
barium  or  bismuth. 

The  rays  emitted  by  actinium  produce  the  same  effects  as  those 
from  radium  and  polonium  ;  a  portion  of  the  rays  is  deflected  in  a 
strong  magnetic  field,  the  deviation  being  in  the  same  sense  as  that  of 
the  radium  and  cathode  rays ;  actinium  induces  permanent  radio¬ 
activity  on  substances  placed  in  its  vicinity;  its  inductive  action  is, 
however,  very  feeble. 

Actinium  seems  to  resemble  thorium  in  its  chemical  properties,  and 
the  slight  radio-activity  exhibited  by  compounds  of  the  latter  may 
possibly  be  due  to  the  presence  of  the  former  substance.  G.  T.  M. 

Thorium  Salts.  By  Arthur  Rosenheim  and  Johannes  Schilling 
(Ber.,  1900,  33,  977 — 980).— When  thorium  hydroxide  is  washed  with 
alcohol,  dissolved  in  alcoholic  hydrogen  chloride,  and  evaporated  under 
diminished  pressure,  the  hydroxychloride,  ThCl2(OH)2  +  8H20,  crys¬ 
tallises  in  slender,  white,  hygroscopic  needles.  The  mother  liquoj 
from  these  yields  the  normal  chloride ,  ThCl4.+  9H20,  which  forms  well 
developed  crystals  and  slowly  deliquesces.  A  hydroxychloride  of  the 
formula  OH*ThCl3  +  11H20  is  obtained  when  the  solution  of  the 
hydroxide  in  alcoholic  hydrogen  chloride  is  evaporated  almost  to  dry¬ 
ness,  and  the  residue  treated  with  aqueous  hydrochloric  acid.  It  has 
been  found  impossible  to  obtain  the  compound  of  thorium  chloride 
with  hydrogen  chloride,  H2ThCJ6,  in  the  free  state,  but  a  stable  pyridine 
salt  of  this  acid  has  been  prepared,  (C5H5N)2,H2ThCl6,  which  forms  a 
compact,  crystalline  crust. 

Thorium  hy dr oxybromide,  ThBr2(OH)2  +  11H20,  forms  small,  quad¬ 
ratic  crystals,  whilst  the  bromide ,  ThBr4  f  7H20,  crystallises  in  well- 
developed  needles.  Pyridine  thoribromide ,  (C5H5N)2,H2ThBr6,  closely 
resembles  the  corresponding  chloride,  but  soon  decomposes  with  evo¬ 
lution  of  hydrogen  bromide. 

Chlorides  of  thorium  containing  8H20  and  7H20,  and  bromides 
containing  8H20  and  10H2O  have  been  described  previously.  A.  H. 

A  Radio-active  Substance  Emitted  from  Thorium  Com¬ 
pounds.  By  E.  Rutherford  {Phil.  Mag.,  1900,  [v],  49,  1 — 14). — 
Schmidt  has  shown  that  thorium  emits  radiations  analogous  to  those 
emitted  by  uranium  (Abstr.,  1898,  ii,  550).  The  author  finds  that 
when  the  radiations  proceed  from  thin  layers  of  thorium  oxide,  they 
may  be  almost  completely  cut  off  by  a  few  sheets  of  paper ;  but  if 
thick  layers  of  thorium  oxide  are  employed,  the  radiations  are  but 
slightly  affected,  even  by  many  layers  of  paper,  and  further,  that  the 
inconstancy  of  the  intensity  of  the  radiations  is  due  to  air  currents. 
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The  author  considers  that  the  radio-activity  is  due  to  two  causes, 
(1)  radiations,  and  (2)  an  emanation  which  passes  away  from  the 
oxide,  and  is  capable  of  passing  through  paper  or  metals  in  thin  sheets, 
but  is  stopped  by  mica.  This  emanation  may  be  carried  away  by  air 
currents,  and  the  intensity  of  the  radio-activity  slowly  falls,  being 
reduced  to  about  one-half  its  value  in  one  minute  ;  it  passes  through 
cotton-wool  without  loss  of  its  activity,  and  may  be  bubbled  through 
hot  or  cold  water  or  sulphuric  acid;  in  this  respect,  it  differs  from  ions. 
It  can  affect  photographic  plates,  causes  ionisation  of  gases,  and  does 
not  appear  to  be  affected  by  the  nature  of  the  surrounding  gas.  The 
nature  of  the  emanation  is  doubtful,  as  it  does  not  appear  to  consist 
of  fine  dust  particles,  whilst  if  a  vapour  it  is  insufficient  to  cause  any 
change  in  the  spectrum  of  a  Pliicker  vacuum  tube.  L.  M.  J. 

Radio-activity  produced  in  Substances  by  the  Action  of 
Thorium  Compounds.  By  E.  Rutherford  (Phil.  Mag.,  1900,  [v], 
49,  161 — 192). — Thorium  compounds,  especially  the  oxide,  not  only 
possess  the  property  of  emitting  radiations,  but  also  produce  radio¬ 
activity  in  substances  placed  near  them,  and  in  an  electric  field  the  radio¬ 
activity  is  chiefly  produced,  and  may  be  concentrated,  upon  negatively 
electrified  bodies.  This  radio-activity  is  most  probably  due,  not  to  the 
radiations  from  thorium,  but  to  the  ‘emanation  1  (preceding  abstract), 
as  both  emanation  and  the  power  of  producing  radio-activity  are 
removed  by  air  currents  and  destroyed  by  high  temperatures,  whilst 
further,  the  intensity  of  the  excited  radio-activity  is  found  to  be  pro¬ 
portional  to  the  current  due  to  the  emanation.  The  radio-activity  is 
independent  of  the  nature  of  the  substance  upon  which  it  is  produced, 
metals,  wood,  and  paper  being  equally  affected,  and  appears  to  be  a 
surface  effect ;  its  intensity  falls  very  slowly,  being  reduced  to  about 
one-half  in  1 1  hours  after  removal  from  the  influence  of  the  thorium. 
It  decreases  with  the  pressure  at  low  pressures,  but  is  practically  con¬ 
stant  above  about  16  mm.,  and  varies  little  with  the  nature  of  the 
gas.  No  dust  could  be  observed  to  be  deposited  on  excited  wires  when 
microscopically  examined,  neither  was  any  increase  of  weight  found  ; 
the  activity  is  not  destroyed  by  heating,  but  may  be  removed  by  long 
scouring  with  emery  cloth.  It  is  rapidly  destroyed  by  hydrochloric 
or  sulphuric  acid,  but  is  only  slowly  removed  by  hot  or  cold  nitric 
acid  or  sodium  hydroxide,  and  still  remained  after  the  electric 
deposition  of  a  film  of  copper  on  the  wire.  Further,  when  destroyed 
by  hydrochloric  or  sulphuric  acid,  the  residue  from  the  acid  after 
evaporation  is  strongly  radio-active.  The  question  as  to  whether  this 
activity  is  due  to  the  deposition  of  positive  ions  or  to  that  of  radio¬ 
active  particles  of  the  emanation  is  shortly  discussed,  although  neither 
view  is  completely  satisfactory  (see  also  Curie,  this  vol.,  ii,  126). 

L.  M.  J. 

Action  of  Hydrogen  on  Antimony  Sulphide.  By  H.  Pelabon 
(Compt.  rend.,  1900,  130,  911 — 914), — The  paper  deals  with  the  study 
of  the  balanced  reaction  Sb2S3  +  3H2  =  3H2S  +  2Sb  at  temperatures 
above  360°,  the  reagents  being  contained  in  sealed  tubes.  When  the 
temperature  is  below  the  melting  point  of  the  sulphide,  the  product 
consists  of  a  mixture  of  two  solids  in  contact  with  a  gaseous  mixture, 
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and  from  the  laws  of  chemical  statics  the  final  composition  of  the  gas 
should  be  independent  of  the  pressure  and  of  the  mass  of  the  solids,  and 
should  depend  only  on  the  temperature.  In  order  to  verify  this  conclu¬ 
sion,  varying  quantities  of  stibnite  were  heated  with  hydrogen  for  30 
hours  at  constant  temperatures  ;  the  tubes  were  then  rapidly  cooled,  the 
gas  analysed,  and  the  results  expressed  in  terms  of  the  partial  pressure  of 
hydrogen  sulphide  in  the  gaseous  mixture.  The  weight  of  stibnite 
and  the  initial  pressure  of  the  hydrogen  were  varied  considerably,  but 
at  440°  the  partial  pressure  was  practically  the  same  in  every  case, 
the  extreme  values  being  42*98  and  43*6 ;  this  result  was  not  affected 
by  the  preliminary  addition  of  varying  amounts  of  antimony,  the 
mean  of  four  experiments  being  43*29.  When  the  temperature  is 
above  the  melting  point  of  antimony  "sulphide,  this  compound  dissolves 
the  liberated  antimony,  so  that  in  this  case  the  equilibrium  is  estab¬ 
lished  between  two  homogeneous  systems.  The  final  composition  of 
the  gas  should  now  depend  on  the  concentration  of  the  solution  of 
antimony  in  antimony  sulphide,  and  therefore  on  the  amount  of  stib¬ 
nite  originally  present.  The  experimental  results  entirely  justify  this 
conclusion  ;  at  6 1 0°,  the  amount  of  hydrogen  sulphide  increases  as  the 
weight  of  stibnite  employed  diminishes. 

If  an  excess  of  antimony  is  present,  the  solution  of  the  metal  in  its 
sulphide  is  always  saturated,  and  in  this  particular  case,  providing  that 
all  the  sulphide  is  not  decomposed,  the  amount  of  hydrogen  sulphide 
produced  should  depend  solely  on  the  temperature ;  in  accordance  with 
this  generalisation,  it  is  found  that  the  factor  determined  increases 
with  the  temperature,  being  48*6  at  510°  and  56*92  at  625°.  When 
hydrogen  sulphide  is  left  in  contact  with  antimony  in  sealed  tubes  at 
constant  temperatures,  a  certain  amount  of  the  gas  is  ^decomposed, 
and  if  the  temperature  is  below  the  melting  point  of  the  metal,  the 
limiting  value  of  the  partial  pressure  is  identical  with  the  factor 
obtained  by  treating  stibnite  with  hydrogen  at  the  same  temperature. 
If,  however,  the  antimony  has  melted,  the  value  obtained  for  the 
partial  pressure  is  lower  than  that  observed  in  the  inverse  reaction  ; 
the  discrepancy  is  probably  due  to  the  solution  of  the  sulphide  in  the 
fused  metal. 

When  the  four  substances  are  all  present  in  the  system  studied,  the 
value  of  the  factor  increases  with  the  temperature,  and  supposing 
that,  as  at  15°,  the  direct  reaction  is  accompanied  by  an  absorption  of 
heat,  the  experimental  results  are  in  complete  agreement  with  the 
law  relating  to  the  variations  of  chemical  equilibrium  produced  by 
changes  of  temperature.  G.  T.  M. 

Crystallised  Bismuth  Salts.  By  August  de  Schulten  {Bull.  Soc. 
Chim .,  1900,  [iii],  23,  156 — 158). — Three  grams  of  bismuth  oxide  are 
dissolved  in  300  c.c.  of  hydrochloric  acid  of  sp.  gr.  1*05,  and  the  solu¬ 
tion  mixed  with  2*5  litres  of  boiling  water,  filtered,  and  left  to  cool, 
when  bismuth  oxychloride,  BiOCl,  separates  in  colourless,  quadratic 
crystals  of  sp.  gr.  7*717  at  15°;  the  crystals  are  negative  and  uni¬ 
axial.  Bismuth  oxy bromide  and  oxy iodide  are  prepared  in  an  analo¬ 
gous  manner,  and  resemble  the  oxychloride  in  their  crystallographic 
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and  optical  properties.  The  oxy  bromide  is  colourless  and  has  a  sp.  gr. 
8*082  at  15°,  whilst  the  oxy  iodide  is  of  a  coppery  tint  and  has  a 
sp.  gr.  7*922.  N.  L. 
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Mineralogical  Chemistry. 


Coals,  Bitumen,  &c.,  from  the  Silurian  of  Bohemia.  By  C. 
Friedrich  Eichleiter  ( Chem .  Centr .,  1900,  i,  624 — 625  ;  from  Verh. 
k.k.  geol.  Reichsanst .  Wien ,  1899,  348 — 362). — Several  analyses  are 
given  of  coals  and  bituminous  substances  from  fossiliferous  strata. 

L.  J.  S. 

Cerussite  from  the  Altai.  By  Pavel  Y.  von  Jeremeeff  ( Zeit . 
Kryst.  Min .,  1900,  32,  429  ;  from  Verh.  lc.  russ.  min .  Ges .,  1899,  36, 
Protok.,  12 — 15). — Twin  crystals  of  cerussite  from  the  Sirjanowsk 
mine  gave,  on  analysis  by  J.  A.  Antipoff. 

PbO.  C02.  S03.  ZuO.  CdO.  Fe203.  A1203.  H20.  Insol.  Total. 

77*63  14*12  2-07  0*51  0*15  6*63  1*42  1*24  1*38  99*15 

This  corresponds  with  87 ’60  per  cent.  PbC03;  the  iron  and  aluminium 
belong  to  the  gangue.  A  crystallographic  description  is  given. 

L.  J.  S. 

Pseudomorphs  after  Olivine  from  the  Urals.  By  Pavel  Y. 
von  Jeremeeff  {Zeit.  Kryst.  Min.,  1900,  32,  430;  from  Verh.  k.  russ. 
min .  Ges.,  1899,  36,  Protok.,  24 — 27). — Yarious  pseudomorphs  after 
olivine  from  different  localities  in  the  Schischimsk  and  Nasjamsk 
mountains,  Urals,  are  described.  The  following  analysis  by  Nikoleeff 
of  the  least  altered  crystals  show  them  to  be  monticeJlite. 

Loss  on 

Si02,  A1203.  FeO.  CaO.  MgO.  Mn.  ignition.  Total. 

36*44  0-62  2-80  32*11  25*35  trace.  1*68  99*00 

The  various  stages  in  the  process  of  alteration  are  suggested  to  be : 
the  alteration  of  the  olivine  to  serpentine,  then,  by  the  action  of  a 
solution  containing  an  alumino-silicate,  to  epidote,  and  finally  the  par¬ 
tial  alteration  of  the  epidote  to  steatite  and  clay.  L.  J.  S. 

Composition  of  Plagioclase.  By  W.  Tarassenko  {Zeit.  Kryst. 
Min.,  1900,  32,  423  ;  from  Tagebuch  X.  Vers.  russ.  Naturf.  Aertze  in 
Kiew.,  1898,  No.  10,  379 — 380). — Labradorite  from  Selistsche,  Gov. 
Wolinsk,  was  powdered  and  separated  by  a  heavy  liquid  into  six 
portions  of  sp.  gr.  (1)  lighter  than  2*647  (0*5  gram);  (2)  2*647 — 2  669 
(1*1  grams) ;  (3)  2*669 — 2*675  (9  grams);  (4)2*675 — 2*680  (11  grams); 
(5)  2*680 — 2*710  (2*9  grams);  (6)  heavier  than  2*710  (0*07  gram). 
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The  four  portions  (2) — (5)  gave  on  analysis  the  maximum  and  mini¬ 
mum  results  under  I  and  II  respectively. 

Loss  Loss  on 


Si03. 

A1203. 

Fe203,Ti02. 

CaO. 

Na^O. 

k2o. 

at  120°. 

ignition. 

I. 

55-33 

28*44 

0-42 

10-32 

5-37 

1-26 

o-ll 

0-36 

II. 

55-09 

28-02 

0-30 

10-01 

5-04 

0-98 

0-04 

0-33 

This  is  considered  to  prove  that  the  plagioclases  are  not  isomorphous 
mixtures,  but  compounds  of  the  albite  and  anorthite  molecules  in 
definite  proportions.  L.  J.  S. 

Two  New  American  Meteorites.  By  H.  L.  Preston  (Amer.  J. 
Set.,  1900,  [iv],  9,  283 — 286). — Luis  Lopez ,  New  Mexico. — This  iron, 
which  weighs  6903  grams,  was  found  in  1896  near  Luis  Lopez, 
Socorro  Co.  It  contains  numerous  nodules  of  troilite  surrounded  by 
zones  of  schreibersite  or  of  a  graphitic  substance.  The  etched  surface 
shows  typical  octahedral  Widmanstatten  figures.  The  structure  and 
chemical  composition  (anal.  I  by  Mariner  and  Hoskins)  of  this  iron 
distinguish  it  from  the  five  other  irons  (Costilla,  Glorieta,  El  Capitan, 
Sacramento  Mts.,  and  Oscuro)  recently  found  in  this  portion  of  New 
Mexico. 


Fe. 

Ni. 

Co. 

Si. 

P. 

S. 

C. 

Total. 

Sp.  gr 

I. 

91*312 

8*170 

0*160 

trace 

0*333 

0*013 

0-012 

100*000 

77 

II. 

91*734 

4*620 

0*180 

— 

0*442 

0*015 

0*009 

100*000 

7*5 

Central  Missouri. — All  that  is  known  of  the  history  of  this  iron  is 
that  it  was  found  in  the  fifties  in  Central  Missouri.  About  half  the 
mass  weighs  12360  grams.  It  is  penetrated  by  numerous  fissures 
filled  with  a  graphite-like  substance,  and  in  part  by  schreibersite.  The 
etched  surface  is  minutely  pitted.  Analysis  by  Mariner  and  Hoskins 
gave  the  results  under  II.  L.  J.  S. 

Water  from  Jouhe,  near  Dole  (Jura),  By  Paul  Bourcet  (Bull. 
Soc.  Chim.y  1900,  [iii],  23,  144 — 145;  J.  Pharm .,  1900,  [vi],  11, 
223 — 224). — This  water  is  only  very  slightly  mineralised,  the  principal 
constituents  being  sodium  and  magnesium  chlorides  and  calcium  sul¬ 
phate  and  hydrogen  carbonate,  whilst,  contrary  to  the  local  opinion,  it 
contains  only  a  trace  of  dissolved  hydrogen  sulphide ;  the  reputation 
for  therapeutic  power  that  it  holds  does  not  thus  appear  to  be  justified. 

W.  A.  D. 
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Physiological  Chemistry. 


Relative  Digestibility  of  Certain  Fats  in  the  Human 
Intestine.  IV.  Lard  Substitute  (“  Kunstspeissefett  ”).  By 
H.  Luhrig  (Zeit.  Nahr .  Genussm 1900,  3,  73 — 87). — Comparative 
experiments  with  genuine  lard,  and  with  two  mixtures  of  fats  sent  into 
commerce  as  cheap  lard-substitutes,  of  which  the  first  consists  of  two 
parts  of  tallow  and  three  parts  of  cotton-seed  oil,  and  the  second  of 
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equal  parts  of  the  first  and  lard,  show  that  the  coefficient  of  digesti¬ 
bility  of  the  three  preparations  is  identical.  As  in  former  work  on 
the  digestibility  of  margarine  (this  vol.,  ii,  224)  lecithin  and  unsaponi- 
fiable  substances  were  allowed  for.  The  analytical  constants  of  the 
fats  extracted  from  the  fseces  differed  widely  from  those  of  the  fats  con¬ 
sumed,  and  there  was  no  means  of  knowing  whether  these  fats  were 
secretions  from  the  walls  of  the  intestine,  or  consisted  of  unabsorbed 
residues  of  the  alimentary  fats.  M.  J.  S. 

The  Proteid-sparing  Action  of  Alcohol.  By  Rudolf  Rosemann 
(PJluger's  Archiv ,  1900,  79,  461 — 483.  Compare  this  vol.,  ii,  92). — 
Polemical.  The  author  maintains  his  original  contention  and  directs 
his  criticisms  against  Offer  ( Wiener  him,  Woch .,  12,  No.  41),  who  has 
disagreed  with  him.  W,  D.  H. 

Parachymosin.  By  Ivar  Bang  (PJluger’s  Archiv ,  1900,  79, 
425 — 441). — Rennet  ferment  is  destroyed  by  long  digestion  with 
pepsin-hydrochloric  acid.  Some  differences  in  the  details  of  the  time 
relations  of  this  destruction  suggested  that  in  different  rennet  prepara¬ 
tions  there  were  differences  in  the  ferment  itself.  Further  investiga¬ 
tion  was  considered  to  prove  that  there  are  at  least  two  rennet 
ferments ;  one,  the  ordinary  rennet  of  the  calf's  stomach,  termed  here 
chymosin ,  and  the  other,  found  hitherto  in  preparations  from  the 
stomach  of  pigs  and  men,  termed  'parachymosin .  The  differences 
between  the  two  ferments  are  (1)  on  dilution  with  water  the  propor¬ 
tional  loss  of  ferment  activity  gives  a  different  curve  in  the  two  cases  ; 
(2)  the  hastening  action  of  calcium  chloride  on  their  activity  is  quanti¬ 
tatively  different ;  (3)  chymosin  is  destroyed  at  70°,  parachymosin  at 
75°;  (4)  chymosin  is  more  resistant  to  alkali  than  parachymosin. 

W.  D.  H. 

Animal  Juices  and  Tissues  from  the  Physico-chemical 
Standpoint.  II.  Influence  of  the  Blood  Corpuscles  on  the 
Electrical  Conductivity  of  Blood.  Effect  of  Suspended 
Particles  generally  on  Conductivity.  By  Max  Oker-Blom 
(PJluger’s  Archiv ,  1900,  79,  510 — 533.  Compare  A bstr.,  1900,  ii,  290). 
— The  electrical  conductivity  of  a  solution  is  mechanically  diminished 
by  suspended  non-conducting  particles,  the  extent  of  the  diminution 
depending  on  the  quantity  and  distribution  of  the  particles,  but  being 
independent  of  their  size  (within  certain  limits),  as  well  as  of  the 
absolute  conductivity  of  the  solution.  The  blood  may  be  regarded  as 
an  electrolyte  in  which  the  corpuscles  play  the  part  of  suspended 
non-conducting  particles.  For  a  given  concentration  of  corpuscles,  the 
ratio  between  the  conductivity  of  the  serum  and  that  of  the  blood  is 
constant,  and  independent  both  of  the  absolute  conductivity  of  the 
serum  and  of  the  size  of  the  individual  corpuscles.  J.  C.  P. 

Specific  Heat  of  Blood.  By  H.  Bordier  (Compt.  rend.,  1900, 
130,  799 — 800). — The  values  of  the  specific  heats  "bf  arterial  and 
venous  blood,  given  by  Landois  in  his  Traits  de  Physiologie ,  are  respec¬ 
tively  1*031  and  0*892,  and  the  author,  doubting  the  correctness  of 
these  values,  has  made  fresh  determinations,  employing  the  method  of 
cooling.  Blood  from  the  ox,  calf,  and  dog,  arterial  and  defibr mated, 
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as  well  as  blood  serum  and  venous  blood,  were  examined,  and  the 
means  of  the  results  are :  arterial  blood,  0*906  ;  venous  blood,  0*893. 
The  mean  specific  heat  of  the  whole  body  is  probably  between  0*7 
and  0*8. 

Berthelot,  in  a  footnote  to  the  above  paper,  draws  attention  to  the 
fact  that  the  author  has  overlooked  a  paper  (Abstr.,  1890,  274)  in 
which  he  showed  that  the  specific  heat  varies  notably  with  physiologi¬ 
cal  conditions,  and  in  which  he  recorded  many  determinations  of  the 
values.  L.  M.  J. 

Oxygen  in  Human  Blood.  By  A.  Loewy  ( Chem .  Centr 1900,  i, 
49  ;  from  Centr.  Physiol .,  13,  449 — 453). — From  investigations  on 
the  influence  of  lessened  oxygen  supply  on  metabolism  in  man,  the 
conclusion  is  drawn  that  the  process  can  take  a  normal  course,  even  when 
the  oxygen  tension  is  extremely  low  (35,  or  even  30  mm.).  If  the 
alveolar  oxygen  tension  sinks  below  this,  f  tissue  dyspnoea  7  sets  in, 
because,  owing  to  the  dissociation  of  oxyhsemoglobin,  the  supply  of  oxy¬ 
gen  is  insufficient.  New  work  has  led  to  some  numerical  results  which 
differ  from  those  of  Hiifner  {Arch.  Anat.  Physiol.,  1890) ;  with  oxygen  ten¬ 
sion  of  36 — 37  mm.  of  mercury,  the  oxygen  saturation  of  haemoglobin 
is  80  per  cent.  ;  at  22 — 23  mm.  mercury,  it  is  58*25  per  cent.  Hiifner 
worked  with  crystallised  haemoglobin,  the  present  author  with  fresh 
blood.  Possibly  oxygen  is  more  firmly  held  in  the  former  than  in  the 
latter  case.  W.  D.  H. 

The  Sense  of  Smell  and  the  most  important  Perfumes.  By 
Ernst  Erdmann  (Zeit.  angew.  Chem.,  1900,  103 — 116).— The  paper, 
which  is  of  a  popular  character,  contains  a  list  of  the  more  important 
substances  used  as  perfumes,  classified  as  (1)  aldehydes,  (2)  alcohols 
and  esters,  (3)  ketones,  (4)  phenols  and  phenyl  ethers,  (5)  acids  and 
acid  anhydrides,  (6)  nitrogenous  substances,  (7)  hydrocarbons. 

C.  F.  B. 

Different  Effect  of  Ions  on  Animal  Tissues.  By  Jacques  Loeb 
(. Amer .  J \  Physiol.,  1900,  3,  383 — 396). — A  controversy  exists  as  to 
whether  in  the  heart,  and  also  in  such  animals  as  jelly  fish,  the  contrac¬ 
tions  are  of  muscular  or  nervous  origin.  In  Gonionemus,  the  medusa 
selected  for  experiment,  it  appears  certain  that  ordinarily — that  is,  in 
the  presence  of  the  potassium  and  calcium  salts  of  the  sea-water — the 
impulses  start  in  the  margin,  and,  therefore,  probably  in  the  nervous 
system.  Above  all,  it  is  the  chemical,  not  the  histological,  structure 
of  ganglia  which  is  important.  The  central  portions  of  the  medusa 
beat  rhythmically  in  pure  solutions  of  sodium  chloride  or  bromide. 
Curarised  skeletal  muscles  do  the  same,  provided  potassium  and  calcium 
are  absent.  The  calcium,  &c.,  is  not  the  stimulus  for  rhythmical  con¬ 
tractions  in  the  heart  and  other  tissues,  but  the  sodium,  calcium,  and 
potassium  must  exist  in  definite  proportions  in  the  tissue  itself.  Thus, 
if  the  amount  of  sodium  is  too  small,  an  increase  produced  by  placing 
the  tissue  in  a  pure  sodium  chloride  solution  will  initiate  rhythm.  If 
the  amount  of  calcium  is  too  small,  an  increase  of  it  will  start  rhythmical 
contractions.  Thus,  skeletal  muscle  may  be  made  to  beat  by  increasing 
the  amount  of  sodium,  or  by  decreasing  that  of  calcium  by  precipitation. 
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Potassium  annihilates  muscular  activity  rapidly,  but  ciliary  action  and 
cell  division,  which  are  considered  generally  to  be  protoplasmic  actions 
of  the  same  order,  continue  in  the  presence  of  enormous  quantities  of 
potassium  salts.  The  riddle  of  contractility  is  therefore  still  un¬ 
solved  if  the  contractile  processes  are  the  same  in  all  these  cases.  The 
most  important  combination  for  the  furtherance  of  various  vital  pro¬ 
cesses  is  a  mixture  of  5/8  N  potassium  chloride  and  a  small  amount  of 
10/8  N  calcium  chloride.  In  such  a  solution,  the  development  of  ova 
progresses  well.  That  sodium  salts  are  absent  suggests  that  the  main 
importance  of  the  metals  lies  in  the  influence  they  have  on  the  physical 
properties  of  protoplasm ;  thus,  magnesium  chloride  will  often  serve 
as  a  substitute  for  the  potassium  chloride  in  the  above  mixture.  The 
arguments  in  the  paper  are  based  on  the  theory  of  ionic  dissociation 
of  salts  in  solution.  W.  D.  H. 

Chemistry  and  Physiology  of  the  Thyroid.  By  Ad.  Oswald 
(PJluger’s  Archiv ,  1900,  79,  450 — 460.  Compare  Abstr.,  1899,  ii,  439). 
— Polemical.  Criticism  is  directed  against  BlunTs  conclusions. 

W.  D.  H. 

Elimination  of  Mercury  by  *  Patients  treated  with  this 
Metal.  By  Friedrich  Eschbaum  ( Chem .  Centr .,  1900,  i,  628  ;  from 
Deut.  med.  Woch.,  26,  52 — 55). — See  this  vol.,  ii,  368. 

[Elimination  of]  Carbohydrates  [in  Urine].  By  G.  Bosenfeld 
( Chem.  Centr.,  1900,  i,  657 — 658;  from  Centr.  inn.  Med. ,21, 17 7 — 189). — 
The  alcohols  dulcitol,  mannitol,  and  sorbitol  resemble  their  respective 
carbohydrates,  galactose,  mannose,  and  dextrose,  in  regard  to  their 
capability  of  being  eliminated  in  urine,  and  in  this  respect  follow  in 
the  order  given,  the  position  of  the  first  two,  however,  being  still 
doubtful.  Mannitol  and  dulcitol  contribute  little  if  anything  to  the 
formation  of  glycogen.  Disregarding  the  possibility  that  the  carbo¬ 
hydrates  are  converted  into  glycogen  before  being  oxidised,  then 
considerable  quantities  of  these  substances  should  occur  in  urine,  and 
in  fact  40  per  cent,  of  the  mannitol  and  60  of  the  dulcitol  ingested  were 
found  in  human  urine.  These  alcohols  thus  behave  like  dextrose  in  cases 
of  diabetes.  Pentacetylgalactose,  when  administered  in  large  doses,  is 
more  easily  oxidised  than  galactose,  and  also  passes  into  the  urine 
more  readily  without  partaking  in  the  production  of  glycogen.  In 
this  case,  the  pentacetylgalactose  may  possibly  undergo  an  abnormal 
decomposition  and  not  yield  acetic  acid  and  galactose.  E.  W.  W. 

Pharmacology  of  Chloretone  [Acetonechloroform].  By  T.  B. 
Aldrich  and  E.  M.  Houghton  ( Proc .  Amer.  Physiol.  Soe.7  Dec.,  1899; 
Amer.  J.  Physiol. ,  1900,  3,  xxvi — xxvii). — Acetonechloroform  is  re¬ 
garded  as  an  ideal  anaesthetic  for  experimental  purposes.  The  bodily 
functions  are  but  little  affected,  and  even  after  hypnosis  lasting  for 
days  the  animal  recovers  completely.  Its  action  on  the  central  nervous 
system  is  like  that  of  other  anaesthetics  of  the  fatty  series,  although 
it  differs  in  not  depressing  the  circulatory  system.  The  application  of 
the  drug  to  the  exposed  frog’s  heart  produces  slowing,  but  more  com¬ 
plete  contraction,  much  as  digitalis  does.  It  is  a  powerful  germicide. 
It  can  be  recovered  from  the  brain  substance,  and  although  volatile 
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it  is  not  eliminated  from  the  lungs.  The  chlorides  of  the  urine  are 
increased,  and  small  quantities  of  chloretone  appear  there  also.  As  a 
surgical  dressing  it  is  satisfactory,  wounds  healing  by  first  intention. 
Cilia  and  spermatozoa  remain  active  for  hours  in  a  saturated  aqueous 
solution.  W.  D.  H. 

Physiological  Action  of  Formaldehyde.  By  Giuseppe  Bruni 
( Chem .  Centr 1900,  i,  51 — 52  ;  from  Ann.  Farm.  Chim .,  1899, 
324 — 345). ^-Formaldehyde  of  completely  neutral  reaction  can  be 
borne  better  than  the  acid  commercial  material  by  the  animal 
organism.  Administered  internally,  even  in  dilute  solutions,  form¬ 
aldehyde  causes  vomiting.  In  a  few  days,  with  non-poisonous  doses, 
there  is  hardening  of  the  tissues.  The  acid  solution  is  much  more 
fatal  to  micro-organisms  than  the  neutral.  The  antiseptic  properties 
of  formaldehyde  are  far  greater  than  those  of  boric  acid. 

W.  D.  H. 

[Physiological  Action  of]  Mercury  Derivatives  of  Aromatic 
Amines.  By  Alberico  Benedicenti  and  Oreste  Polledro  (Atti.  Real . 
Accad .  Torino ,  1900,  35,  297 — 318). — A  series  of  experiments  has 
been  carried  out  on  the  toxicological  action  of  jp-mercuriodiphenylene~ 
tetraethylmercuridiammonium  acetate,  called  shortly  diethyline. 

Diethyline  facilitates  the  precipitation  of  albumin  and  the  coagula¬ 
tion  of  blood  serum  ;  it  also  hinders  the  putrefaction  of  these  sub¬ 
stances,  its  action  in  this  respect  resembling  that  of  calomel.  Like 
calomel,  too,  diethyline  does  not  entirely  stop  the  fermentative 
processes  brought  about  by  ptyalin  and  pepsin,  which  are,  however, 
rendered  less  active  ;  it  does  not  impede  the  digestive  processes  of  the 
stomach  juices,  but  prevents  putrefaction,  the  same  action  being 
exercised  also  in  the  intestines  of  the  living  animal.  The  only  lower 
animals  subjected  to  the  action  of  diethyline  were  earthworms,  which 
died  much  more  quickly  when  immersed  in  a  solution  of  the  substance 
in  olive  oil  than  when  in  the  pure  oil;  when  given  with  food,  diethyline 
probably  acts  as  a  vermifuge  in  the  intestines,  as  in  the  faeces  of 
rabbits  to  which  it  was  administered  numbers  of  small  dead  worms 
were  always  found. 

On  the  vertebrates,  diethyline  has  a  slow  cumulative  poisoning  action 
similar  to  that  of  other  mercurial  preparations  ;  after  death,  the 
intestine  shows,  hyperaemia,  although  much  less  intense  than  in  acute 
poisoning,  the  liver  being  of  a  dark  colour  and  the  kidneys  exhibiting 
small  haemorrhages.  The  pressure  of  the  blood  is  diminished  and  the 
pulse  slackened,  whilst  the  urine  shows  the  presence  of  mercury  and 
an  optically  active  sugar,  but  not  of  albumin.  T.  H.  P. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Bacteria  which  Destroy  Nitrates.  By  Albert  Stutzek  and 
R.  Hartleb  ( Bied .  Centr 1900,  29,  126 — 128  ;  from  Mitt .  landw. 
Inst  Breslau ,  1900,  Heft  i,  108). — Hexoses  and  pentoses,  like  salts  of 
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organic  acids,  can  serve  as  sources  of  food  and  energy  for  bacteria 
which  destroy  nitrates.  The  non-denitrifying  bacteria  hitherto  em¬ 
ployed  did  not  permanently  hinder  denitrification,  and  it  is  improbable 
that  microbes  exist  which  check  the  activity  of  those  which  destroy 
nitrates,  so  long  as  these  have  assimilable  organic  matter  at  their 
disposal  under  conditions  of  limited  aeration. 

It  is  suggested  that  stable  manure  should  receive  layers  of  calcareous 
material  to  neutralise  the  organic  acids  which  act  unfavourably  on  the 
bacteria  present  in  the  manure,  in  order,  as  quickly  as  possible,  to  get 
rid  of  the  carbonaceous  substances  which  are  utilised  by  denitrifying 
microbes.  Loss  of  ammonia  may  be  hindered  by  covering  the  cal¬ 
careous  layers  with  soil  or  peat  litter.  N.  H.  J.  M. 

Denitrification  and  Decomposition  of  Animal  Matters  in 
Soil.  By  Casimir  Rog6yski  (Ann.  agron.,  1900,  20,  121 — 140). — 
Soil  (233  or  200  grams),  both  alone  and  with  addition  of  sodium 
nitrate,  horse-dung,  and  urine,  singly  and  in  different  mixtures,  was 
kept  for  different  periods  of  several  weeks  in  funnels  under  glass 
shades,  with  provision  for  aeration  and  for  absorbing  any  ammonia 
which  might  be  evolved.  At  the  commencement  and  at  the  conclusion 
of  the  experiments,  the  amounts  of  nitrogen  in  different  forms  was 
determined. 

The  conclusion  is  drawn  that  when  denitrification  takes  place  in 
presence  of  abundance  of  dung,  the  nitric  nitrogen  may,  according  to 
the  conditions,  be  eliminated  in  the  free  state,  or  else  it  may  be 
partly  or  wholly  transformed  into  insoluble  nitrogenous  compounds. 

When  urine  or  ammonium  salts  are  applied  to  soil  along  with 
much  dung  or  straw,  the  nitrogen  of  the  urine  may  be  liberated  in 
the  free  state,  or  converted  into  an  insoluble  state.  The  insoluble 
substances  thus  produced  seem  to  undergo  nitrification  readily. 

The  above  conclusions  only  hold  good  when  dung  is  employed  in 
much  greater  amounts  than  occurs  in  practice.  With  amounts  of 
dung  less  excessive  (but  still  in  excess  of  the  amounts  ordinarily 
employed),  nitrates  remain  unchanged  in  the  soil,  and  urine  is 
nitrified.  The  practical  conclusions  drawn  from  the  results  of  the 
German  experiments  on  denitrification  are  therefore  not  justified 
(compare  Deh^rain,  Abstr.,  1898,  ii,  630,  and  1899,  ii,  800;  and 
Warington,  ibid.,  ii,  800).  N.  H.  J.  M. 

Importance  of  Bacteria  for  the  Development  of  Plants.  By 
Julius  Stoklasa  (Zeit.  Zuckerind .  Bohm .,  1900,  24,  222 — 227). — 
Brassica  oleraceci  was  grown  in  enclosed  vessels  containing  sterilised 
loamy  sand  (16  kilos.)  manured  with  minerals  and  nitrate.  One  vessel 
remained  sterilised  in  each  experiment,  whilst  the  other  was  inoculated 
with  a  mixture  of  the  following  soil- bacteria :  Bacillus  mycoides ,  B. 
fluorescens  liquefaciens,  B.  proteus  vulgaris ,  B.  subtilis ,  B.  butyricus 
Hueppe,  B.  megatherium,  B.  urce,  B.  mesentericus  vulgatus,  and  B.  coli 
commune .  The  inoculated  vessels  received  5  grams  of  dextrose.  At 
the  conclusion  of  the  experiment,  it  was  found  that  the  sterilisation  of 
the  vessels  which  had  not  been  inoculated  had  been  maintained.  In 
the  second  experiment,  the  seed  sown  in  the  two  vessels  was  obtained 
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from  the  corresponding  plants  of  the  first  experiment.  The  following 
amounts  of  dry  produce  were  obtained  : 


I.  II.  III. 

-A  A  A - 


r 

r  1  1 

. ...  ^ 

Stems,  &c. 

Seed. 

Stems,  &c. 

Seed. 

Stems,  &c. 

Seed. 

Sterilised  . 

..  11*65 

1-63 

8-84 

0-72 

9-00 

0  33 

Inoculated. 

..  15-34 

3-06 

13-9 

2-67 

12-8 

2-62 

The  results  show  that  in  absence  of  micro-organisms  vegetation  is 
abnormal,  and  that  incompletely  developed  seed  is  produced. 

N.  H.  J.  M. 

Influence  of  Light  on  the  Respiration  of  Lower  Fungi.  By 
R.  Kolkwitz  ( Bied .  Centr.,  1900,  29,  121 — 122;  from  Jahrb.  wiss. 
Bot.y  33,  37). — In  constructing  a  respiration  apparatus,  the  Petten- 
kofer  method  was  adopted  with  some  modification.  Compressed  air 
free  from  carbon  dioxide,  contained  in  a  steel  cylinder,  is  passed  over 
the  object  of  the  experiment,  the  carbon  dioxide  evolved  being  ab¬ 
sorbed  by  baryta.  Electric  light  was  employed,  and  electricity  was 
also  employed  for  heating. 

It  was  found  that  light  increased  the  respiration  of  Aspergillus 
niger,  Penicilliumf  Micrococcus  prodigiosus ,  Proteus  vulg.,  Oidium 
lactis,  and  Mucor  spec,  to  the  extent  of  about  10  per  cent. 

Different  investigators  have  obtained  very  divergent  results,  and  it 
is  thought  to  be  necessary  that  the  experiments  should  be  greatly 
extended.  N.  H.  J.  M. 

Production  of  Sucrose  from  Dextrose  in  the  Cell.  By  J. 
Gruss  {Bied.  Centr.,  1900,  29,  136  ;  from  Ber.  deut.  hot.  Ges.,  1898, 16, 
17 — 20;  and  Bot.  Centr.,  1898,  75,  15). — In  experiments  with  barley 
embryos  from  seeds  kept  for  12 — 18  hours  in  water,  it  was  found  that 
sucrose  can  be  formed  from  dextrose  in  the  cells,  and  that  starch  and 
cellulose  can  be  produced  from  sucrose.  No  aldehyde  group  in  the 
sucrose  molecule  becomes  free  in  the  production  of  starch  and  cellulose. 

N.  H.  J.  M. 

Influence  of  Nitrogen  on  the  Growth  of  Roots.  By  Hermann 
Muller-Thurgau  {Bied.  Centr.,  1900,  29,  101 — 103;  from  Jahresber. 
Wddensweil .,  6,  45). — Water-culture  experiments  were  made  with 
various  plants,  in  which  portions  of  the  roots  were  kept  immersed  in 
nutritive  solutions  containing  mineral  food  and  nitrate,  the  rest  being 
in  similar  solutions,  but  without  nitrate. 

It  was  found  that  root  development  was  greatest  in  presence  of 
nitrate,  that  the  roots  were  then  more  branched,  and  that  they 
were  richer  in  proteids  than  those  which  were  not  directly  fed  with 
nitrate. 

The  conclusion  is  drawn  that  roots  are  able  to  produce  proteids 
when  sugar  is  supplied  from  the  leaves.  N.  H.  J.  M. 

Metamorphoses  and  Migrations  of  Compounds  of  the 
Linalool  Group  in  Plants.  By  Eugene  Charabot  {Bull.  Soc .  Chim ,, 
1900,  [iii],  23,  189 — 191). — General  remarks  on  the  results  described 
in  previous  papers  by  the  author  (Abstr.,  1899,  i,  620,  711;  this 
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vol.,  i,  241  ;  ii,  101).  The  changes  undergone  by  linalool  and  its 
derivatives  daring  development  are  well  shown  in  the  essential  oils 
obtained  from  the  leaves,  flowers,  and  fruit  of  the  orange  ( Citrus 
bigaradia).  The  oil  from  the  leaves  contains  about  60  per  cent,  of 
acetates  of  linalool  and  geraniol,  and  20 — 25  per  cent,  of  the  free 
alcohols,  whilst  the  proportion  of  limonene  is  small,  but  increases  as 
growth  proceeds.  In  the  flowering  stage,  the  amount  of  limonene  is 
considerably  increased,  whilst  the  esters  and  total  alcohols  have  fallen 
to  15  and  50  per  cent,  respectively.  When  localised  in  the  rind  of 
the  fruit,  the  proportion  of  limonene  in  the  oil  is  still  greater,  but  the 
alcohols  have  almost  completely  disappeared,  the  linalool  having  been 
converted  into  limonene  and  the  geraniol  into  citral.  N.  L. 

Influence  of  Active  Vegetative  Growth  on  the  Formation 
of  Thujone  and  Thujol.  By  Eugene  Charabot  ( Oompt .  rend., 
1900,  130,  923 — 926.  Compare  Abstr.,  1899,  i,  441,  620,  711,  and 
this  vol.,  i,  241,  and  ii,  101). — The  author’s  researches  on  the  trans¬ 
formation  of  the  terpenoid  constituents  of  the  essential  oils  during 
the  growth  of  essence  yielding  plants,  indicate  that  the  changes  take 
place  in  two  distinct  stages  corresponding  with  the  principal  phases 
of  the  growth  of  the  organism.  The  elaboration  of  the  alcohols  and 
their  conversion,  by  the  elimination  of  water,  into  esters,  ethers,  and 
terpenes  occurs  in  the  green  parts  of  the  plant  and  corresponds  with 
the  period  of  active  assimilation. 

The  second  stage  of  the  transformation  involves  the  oxidation  of 
the  primary  and  secondary  alcohols  into  aldehydes  and  ketones  respec¬ 
tively,  and  this  corresponds  with  that  phase  in  the  life  of  the  plant 
when  the  respiratory  function  predominates  over  the  assimilative 
energy. 

An  examination  of  two  samples  of  the  essential  oil  of  Artemisia 
Absinthium  indicates  that,  during  a  period  of  slow  growth,  the  amount 
of  thujol  (tanacetylic)  alcohol  oxidised  to  thujone  (tanacetone)  is 
comparatively  large,  but  that  after  a  period  of  rapid  assimilation  the 
formation  of  the  ketone  does  not  keep  pace  with  the  elaboration  of 
the  alcohol.  G.  T.  M. 

Pure  Culture  of  a  Green  Alga.  Formation  of  Chlorophyll 
in  the  Dark.  By  Maxime  Radais  (i Oompt .  rend.,  1900,  130, 
793 — 796). — The  author,  having  succeeded  in  isolating  the  unicellular 
green  alga  Chlorella  vulgaris  of  Beyerinck,  cultivated  specimens  of  the 
plant  in  total  darkness  in  media  rich  in  proteid  matter  and  carbohy¬ 
drate  ;  under  these  conditions,  the  organism  passes  through  an  etiolated 
stage  and  then  develops  chlorophyll ;  when  grown  in  the  presence  of 
light,  the  development  proceeds  in  a  similar  manner,  only  the  etiolated 
phase  is  shorter.  Spectroscopic  examination  of  the  alcoholic  and 
carbon  disulphide  extracts  of  the  cells  cultivated  in  the  dark  confirms 
the  presence  of  chlorophyll  and  shows  that  it  is  identical  with  the 
colouring  matter  obtained  from  the  plant  when  grown  under  ordinary 
conditions  ;  the  amount  of  chlorophyll  produced  is  approximately  the 
same  in  both  cases.  G.  T.  M. 

Oil  of  Carthamus  Tinctorius  (Safflower  Oil).  By  Henry  R.  Le 
Sueur  («/.  Soc.  Chem.  Ind.f  1900,  19,  104 — 106). — The  following  are 
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the  means  obtained  in  the  determination  of  the  constants  of  safflower 
oils:  sp.  gr.  at  15*5°,  0*9267;  saponification  value,  189*83;  acid 
figure,  6*14 ;  iodine  number,  141*29;  Reichert-Meissl  number,  nil ; 
insoluble  fatty  acids,  95*3;  acetyl  number,  16*1.  Roughly  speaking, 
the  oil  consists  of  90  per  cent,  of  glycerides  of  unsaturated  acids  and 
10  per  cent,  of  glycerides  of  saturated  acids.  The  acids  identified 
were  stearic,  palmitic,  oleic,  and  linoleic,  the  last-named  forming  the 
larger  portion  of  the  oil.  The  oil  has  very  good  drying  properties. 

L.  DE  K. 

Toxic  Action  of  Compounds  of  the  Alkaline-earth  Metals 
towards  the  Higher  Plants.  By  Henri  Coupin  ( Compt .  rend., 
1900,  130,  791 — 793). — A  study  of  the  action  of  calcium,  strontium, 
and  barium  salts  on  young  wheat  plants  shows  that  with  soluble 
homologous  compounds  the  toxic  effect  increases  with  the  atomic 
weight ;  the  insoluble  salts  of  these  metals  are  all  innocuous.  The 
soluble  salts  of  calcium  and  strontium  have  a  marked  toxic  action  on 
plants,  and  their  iodides  are  very  poisonous  ;  the  soluble  barium  salts 
are  all  very  injurious  to  plant  life,  the  action  being  most  intense  in 
the  case  of  the  chlorate  and  iodide.  The  toxic  equivalents  of  these 
compounds  are  arranged  in  tabular  form.  G.  T.  M. 

Assimilation  by  Plants  in  Soils  containing  different  Amounts 
of  Sand.  By  Emanuel  Gross  ( Bied .  Centr .,  1899,  29,  73—74;  from 
Fuhling's  landw.  Zeit .,  1899,  291). — Pot  experiments  are  described 
in  which  barley  and  white  mustard  were  grown  in  soil,  and  in  the  same 
soil  (100  parts)  mixed  with  33,  100,  and  300  parts  of  sand.  No  manure 
was  added.  In  both  cases,  the  yield  and  the  amounts  of  nutritive 
constituents  assimilated  diminished,  but  this  diminution  was  not  in 
relation  to  increasing  dilution  of  the  soil  with  sand.  As  the  amount 
of  sand  increased,  the  percentage  amounts  of  the  nutritive  con¬ 
stituents  of  the  soil  which  were  assimilated  also  increased.  In  pots  1 
(barley),  with  soil  alone,  and  4  (soil  with  3  parts  of  sand),  the  per¬ 
centage  amounts  utilised  by  the  plants  were  :  N,  27*3  and  58*5  ; 
K20,  37*9  and  86*8;  CaO,  3*5  and  8*2;  P205,  30*2  and  72*5.  It  is 
concluded  that  light  sandy  soils  require  plenty  of  manure,  not  only 
because  they  are  poor  in  nutritive  substances,  but  because  the  assimi¬ 
lating  power  of  plants  is  greater  in  sandy  than  in  heavier  soils. 

N.  H.  J.  M. 

Relation  between  the  Weight  and  the  Percentage  of 
Nitrogen  in  Barley  Grain.  By  Wilhelm  Johannsen  (Bied.  Centr., 
1900,  29,  110 — 112  ;  from  Meddel.  Carlsberg.  Lab.,  1899,  4,  228 — 313). 
— Ripe,  completely  developed  grains  from  different  ears  of  the  same 
variety  of  barley,  grown  on  a  small  experimental  bed,  showed  great 
variations  in  the  percentage  of  nitrogen ;  an  average  analysis  of 
barley  grain  is  therefore  insufficient  for  determining  the  quality,  from 
a  chemical  point  of  view,  of  the  crop.  The  different  ears  from  one 
plant  do  not  as  a  rule  vary  much  in  composition,  but  occasionally 
they  varied  a  good  deal.  This  lends  support  to  the  view  that  the 
nature  of  an  entire  plant  and  not  of  a  part  of  the  plant  should  be 
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taken  into  account  in  selecting  for  the  purpose  of  obtaining  improved 
varieties. 

The  percentage  of  nitrogen  generally  increased  with  the  weight  of 
the  grain  ;  but  the  different  series  showed  considerable  variations,  the 
rise  in  percentage  of  nitrogen  being  sometimes  great,  and  sometimes 
hardly  appreciable.  Ears,  with  large  grain  and  low  percentage  of 
nitrogen,  selected  for  three  generations,  gave,  in  the  fourth  generation, 
grain  which  was  somewhat  heavier,  and  which  contained  distinctly  less 
nitrogen  than  the  grain  of  previous  crops. 

The  author  considers  that  the  doctrine  of  the  “incompatibility  of 
the  valuable  properties  of  cultivated  plants/’  advocated  by  Schindler 
and  von  Proskowetz,  is  of  very  limited  scientific  value,  and  that, 
practically,  it  only  means  that  certain  improvements  are  more  difficult 
to  obtain  than  others.  N.  H.  J.  M. 

Fenugreek.  By  Giuseppe  d’Ancona  ( Landw .  Versrbchs.-Stat ,  1899, 
51,  387 — 396.  Compare  Pasqualini,  Ann.  Staz.-Agrar.  Forli ,  1873, 
1874,  and  1876;  and  Jahns,  Abstr.,  1886,  85). — Analysis  of  two 
samples  of  fenugreek  gave  the  following  results  :  Nitrogenous  matter, 
13*74  and  13*02;  fat,  3*31  and  3*54;  crude  fibre,  31*75  and  29*36; 
nitrogen-free  extract,  45*79  and  48*14  ;  ash,  5*42  and  5*94  per  cent, 
in  the  dry  matter.  The  pure  ash  contained  (per  cent.)  : 


KoO. 

Na20. 

CaO. 

MgO. 

Fe203. 

PA- 

so3. 

Si02. 

Cl. 

1. 

19*37 

7*60 

30*73 

1*19 

4*71 

8-24 

4*35 

21-97 

1*23 

2. 

18*85 

7*55 

28*92 

0*96 

5*08 

7-87 

3*91 

25-19 

0*99 

In  composition,  fenugreek  resembles  Trifolium  incarnatum.  Its 
cultivation  is  recommended  on  account  of  the  large  crops  which  can  be 
got  without  making  a  great  demand  on  the  soil.  There  seems  to  be 
no  doubt  that  feeding  with  fenugreek  gives  rise  to  an  unpleasant 
taste  both  in  meat  and  in  milk,  and  it  is  suggested  that  the  fodder 
might  be  employed  for  working  animals.  The  peculiar  odour  of  the 
plants  observed  in  April  and  May  disappears,  however,  at  the  time  of 
cutting.  The  odour  is  attributed  to  the  presence  of  an  oil  (Jahns, 
loc.  cit).  N.  H.  J.  M. 

Amount  of  Mineral  Matter  andiNitrogen  in  Sugar  Beet 
variously  manured  and  in  different  Soils.  By  W.  Schneidewind 
( Bied .  Gentr.y  1900,  29,  81 — 84;  from  Blatt.  Zuckerriibenbau ,  1899,  6, 
145). — The  results  of  several  years’  experiments  showed  that  the 
amount  of  sugar  in  fresh  beet  generally  varies,  in  single  years,  inversely 
with  the  amount  of  ash.  When  the  plants  take  up  much  potash,  the 
percentage  of  sugar  is  only  lowered  when  the  amount  of  ash  exceeds 
a  certain  limit ;  a  slight  increase  in  the  amount  of  ash,  when  due  to 
potash,  will  even  raise  the  percentage  of  sugar. 

In  wet  soils,  the  plants  take  up  more  water  and  mineral  matter, 
but  this  does  not  involve  greater  production  of  organic  non-saccharine 
matter.  Except  on  peat  land,  the  better  kinds  of  beet  contain  very 
little  ash  compared  with  the  varieties  formerly  grown ;  even  when 
heavily  manured  with  nitrate  or  with  dung  and  nitrate,  the  percentage 
of  ash  remains  low.  Application  of  large  amounts  of  manure  results 
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in  a  high  percentage  of  ash  in  the  leaves,  and  the  production  of  leaf 
is  increased  by  large  amounts  of  nitrogenous  manure. 

In  the  first  periods  of  growth,  sodium  nitrate  is  more  effective  than 
potassium  nitrate,  owing,  it  is  thought,  to  its  being  more  readily 
soluble  and  diffusible,  and  to  the  fact  that  soda  is  not,  like  potash, 
absorbed  by  the  soil.  At  the  present  time,  sugar-beet  contains  only  about 
half  as  much  potassium  and  about  twice  as  much  sodium  as  formerly. 
As  regards  magnesium,  the  amounts  present  in  roots  have  not  changed 
much,  but  the  leaves  contain  a  good  deal  less  than  formerly.  In 
the  case  of  phosphoric  acid,  the  roots  contain  less  than  formerly, 
whilst  in  the  leaves  the  amount  has  remained  the  same.  The  em¬ 
ployment  of  Stassfurt  salts  does  affect  the  percentage  of  sugar,  as, 
the  chlorides  are  stored  in  the  leaves ;  the  presence  of  chlorides  is, 
besides,  beneficial,  since  they  diminish  the  amount  of  organic  acids  to 
which  the  production  of  molasses  is  mainly  due.  N.  H,  J.  M. 

Use  of  Commercial  Fertilisers  for  Forcing  House  Crops. 
By  Edward  H.  Jenkins  and  W.  E.  Britton  (21s£  Annual  Rep.  Agr. 
Exper.  Stat .  Connecticut  for  1897,  278 — 308.  Compare  Abstr.,  1899, 
ii,  511). — Tomatoes .  A  mixture  of  coal  ashes  and  peat  with  chemical 
manures  gave  greater  yields  than  a  rich  compost  of  peat  and  manure. 
The  greatest  yield  was  obtained  after  application  of  sodium  nitrate, 
6*4  lb.,  dissolved  bone  black,  1  lb.,  and  ammonium  chloride,  2*4  lb. 
per  100  square  feet.  In  presence  of  large  amounts  of  soluble  plant 
food  in  ashes  and  peat,  the  root  system  is  much  less  extensive  than  in 
the  case  of  plants  growing  in  compost. 

The  experiments  with  carnations  and  radishes  ( loc .  cit.)  were  also 
continued.  N.  H.  J.  M. 

Vegetation  Experiments  with  Sugar  Beet.  By  H.  Wilfarth 
and  Gr.  Wimmer  (Zeit.  Ver.  Deut.  Zucker-Ind .,  1900,  173 — 194). 
— The  cultivation  of  sugar  beet  involves  greater  difficulties  than  is 
the  case  with  cereals,  potatoes,  tobacco,  &c.,  the  quality  as  well  as  the 
yield  being  affected  by  unsuitable  conditions.  Variations  in  quality 
occur  chiefly  in  the  percentage  of  sugar  and  in  the  quotient ;  and  not 
only  the  total  nitrogen,  but  especially  the  amount  of  amides,  has  to 
be  considered. 

Excess  or  deficiency  of  water,  nitrogen,  and  potassium  are  the  con¬ 
ditions  which  most  affect  the  beet-crop ;  and  large  amounts  of  nitrogen 
are  only  permissible  when  other  conditions  are  satisfactory.  The 
tendency  to  rot  is  shown  to  be  connected  with  an  alkaline  secretion, 
due  to  the  separation  of  the  bases  of  the  nitrate.  To  overcome  this 
difficulty,  gypsum  is  applied  in  conjunction  with  potassium  nitrate, 
and  the  amount  of  humus  is  increased  by  addition  of  peat.  Even 
when  calcium  nitrate  is  employed,  lime  may  be  liberated  more  quickly 
than  it  can  be  converted  into  carbonate.  In  dry  seasons,  abundance 
of  potassium  seems  to  compensate  for  deficiency  of  water. 

Amides  were  determined  by  boiling  the  pulp  (50  grams)  with  water 
(250 — 300  c.c.)  and  hydrochloric  acid  of  sp.  gr.  1*124  (6  c.c.)  for  half  an 
hour,  and  distilling  with  magnesia  usta  into  standard  sulphuric  acid. 
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Paraffin  is  added  to  prevent  frothing.  The  small  amounts  of  ammonia 
produced  from  proteids,  &c.,  are  not  of  practical  importance. 

N.  H.  J.  M. 

Does  Nitrogenous  Manure  injure  succeeding  Crops  when 
applied  to  Seed  Beet?  By  H.  Wilfarth  {Zeit.  Ver.  Deut.  Zucker- 
Ind .,  1900,  58 — 65). — The  results  of  the  author’s  experiments  indicate 
that  heavy  applications  of  nitrogenous  manure  to  sugar-beet  grown 
for  seed  have  no  injurious  effect  on  subsequent  crops  grown  from 
the  seed  so  obtained.  The  conclusion  accords  with  what  has  been 
observed  in  practice  (compare  Rimpau,  Oesterr.  Zeit.  ZucJcerind .,  19, 
615  ;  Marek,  ibid.,  1885,  768  ;  Strohmer,  Briem,  and  Stift,  ibid.,  1892, 
21,244;  and  1895,279,  788,  and  Abstr.,  1896,  ii,  538 ;  and  Drechsler, 
J.  Landw 1877,  117).  N.  H.  J.  M. 
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Gas  Absorption  Apparatus.  By  Armand  Gautier  (Bull,  Soc . 
Chim .,  1900,  [iii],  23,  141 — 144). — The  apparatus  consists  of  two 
bulbs,  each  of  about  10  c.c.  capacity,  connected  together  by  a  straight, 
vertical  tube  10 — 12  cm.  long,  reaching  nearly  to  the  bottom  of  the 
lower  bulb,  and  also  by  a  long  spiral  wound  round  the  vertical  tube. 
The  gas  first  enters  the  lower  bulb  and  then  ascends  the  spiral,  where  it 
is  broken  up  into  a  series  of  small  bubbles  and  brought  into  intimate 
contact  with  the  absorbing  liquid,  which  subsequently  descends  into 
the  lower  bulb  by  means  of  the  straight,  vertical  tube.  The  apparatus 
is  compact,  readily  weighed  with  accuracy,  and  very  efficient. 

N.  L. 

Estimation  of  Iodic  Acid  in  Sodium  Nitrate.  By  It.  Auzenat 
(Chem,  Centr .,  1900,  i,  571  ;  from  Mon.  sci.,  [iv],  14,  i,  72). — Both 
nitrates  and  iodates  liberate  iodine  from  potassium  iodide  on  addition 
of  sulphuric  acid,  but  only  the  latter  do  so  when  acetic  acid  is  used. 
A  colorimetric  estimation  is  based  on  this  fact.  M.  J.  S. 

Estimation  of  Sulphites  and  Thiosulphates  in  the  presence 
of  each  other.  By  Georg  Lunge  and  D.  Segaller  (J.  Soc.  Chem.  Ind ., 
1900,  19,  221 — 223). — The  authors  state  that  the  unsatisfactory 
results  obtained  by  Richardson  and  Akroyd  with  Lunge  and  Smith’s 
process  for  the  estimation  of  mixed  sulphites  and  thiosulphates  by 
means  of  standard  iodine  and  potassium  permanganate  (ibid.,  1883,  2, 
463)  were  caused  by  their  not  exactly  following  the  directions  laid 
down  in  the  original  paper.  The  process  has  been  tried  again  with 
results  quite  as  satisfactory  as  those  given  by  Richardson  and  Akroyd ’s 
own  process  (Abstr.,  1898,  ii,  91). 

In  Lunge  and  Smith’s  process,  there  are  only  two  titrations  to  be 
made,  whilst  in  Richardson  and  Akroyd’s  process  there  are  three  ;  the 
former  method  is  consequently  the  more  expeditious.  L.  de  K. 
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Estimation  of  Phosphoric  Acid  soluble  in  2  per  cent.  Citric 
Acid  Solution.  By  Alexander  Herzfeld  (Zeit.  Ver.  Deut.  Zucker- 
lnd.}  1900,  77 — 78). — The  abnormal  result  previously  described  (this 
vol.,  ii,  243)  was  due  to  the  want  of  full  details  of  the  method  em¬ 
ployed  by  the  German  Experiment  Stations. 

The  method,  which  has  been  published  by  Wagner,  is  as  follows : 
a  half-litre  flask  containing  alcohol  (5  c.c.)  and  the  basic  slag  (5  grams) 
is  filled  to  the  mark  with  2  per  cent,  citric  acid  solution  (at  17*5°), 
placed  at  once  in  a  rotary  apparatus  (turning  30 — 40  times  a  minute) 
for  half  an  hour,  and  then  immediately  filtered. 

(1)  50  c.c.  of  the  filtrate  are  treated  with  molybdate  solution  (100  c.c.), 
placed  for  10 — 15  minutes  in  a  water-bath  heated  at  60°  or  90 — 95°. 
When  cold,  the  precipitate  is  collected,  washed  with  1  per  cent,  nitric 
acid,  and  dissolved  in  about  100  c.c.  of  cold  2  per  cent,  ammonia. 
The  solution  is  precipitated  with  15  c.c.  of  magnesia  mixture,  being 
well  stirred,  and  left  for  about  2  hours. 

(2)  50  c.c.  of  the  extract  is  at  once  treated  with  50  c.c.  of  magnesia 
mixture  containing  citrate,  and  stirred,  or  violently  agitated,  for  30 
minutes.  The  precipitate  is  filtered  within  half  an  hour. 

N.  H.  J.  M. 

Volumetric  Estimation  of  Boric  Acid.  By  Bernhard  Fischer 
(Zeit.  Unters.  Nahr.  Genussm .,  1900,  3,  17 — 21). — To  obtain  accurate 
results  by  Jorgensen’s  method,  the  following  precautions  should  be 
observed.  The  boric  acid  should  be  in  combination  with  potassium  or 
sodium.  Organic  matter  should  be  destroyed  by  incineration,  which  may 
be  carried  to  complete  fusion  if  a  little  alkali  carbonate  is  added. 
The  aqueous  solution  of  the  fused  mass  is  coloured  by  methyl-orange, 
and  dilute  sulphuric  acid  is  added  in  the  cold  until  the  mixture  is 
distinctly  red.  A  few  drops  more  acid  are  added,  and  the  liquid  is 
boiled  for  a  moment  to  expel  carbon  dioxide.  The  liquid,  which  has 
become  yellow  on  heating,  is  again  completely  cooled,  when  the  red 
colour  should  return.  It  is  then  accurately  neutralised,  by  first  adding 
sodium  hydroxide  until  yellow,  and  then  Nj 2  sulphuric  acid  until 
the  transition  tint  is  obtained.  Glycerol  and  phenolphthalein  are 
added,  and  the  acidity  is  estimated  with  Nf 2  soda.  When  the  red 
colour  is  obtained,  it  is  well  to  add  a  further  quantity  of  glycerol,  and 
if  no  more  soda  is  then  required  than  that  necessary  for  the  acidity  of 
the  glycerol  itself  (which  should  always  be  estimated  and  allowed  for), 
the  titration  may  be  regarded  as  finished.  With  careful  observations 
of  the  indicator  tints  the  results  are  very  close,  and  with  such  sub¬ 
stances  as  margarine  (saponified  without  using  alcohol)  are  of  almost 
theoretical  accuracy ;  but  the  method  is  inapplicable  to  meat  (com¬ 
pare  Beythien  and  Hempel,  this  vol.,  ii,  313),  since  phosphates  disturb 
the  results  seriously.  M.  J.  S. 

Colorimetric  Method  for  the  Estimation  of  Silica  in  Mineral 
Waters.  By  Roberto  Salvadori  and  G.  Pellini  ( Gazzetta ,  1900, 
30,  i,  191 — 194). — The  estimation  of  silica  by  Jolles  and  Keurat’s 
paethod  (Abstr.,  1898,  ii,  455)  gives  good  results  with  the  water  of 
Bagnoli  (Abstr.,  1899,  ii,  771),  but  with  waters  containing  a  large 
proportion  of  salts,  especially  halogenated  compounds,  discordant 
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numbers  are  obtained.  The  presence  of  phosphoric  or  arsenic  acid  has 
no  disturbing  influence  on  the  determination.  The  yellow  colour  with 
molybdic  acid  solution  is  just  visible  with  a  solution  containing 
0*003  gram  of  silica  per  litre,  which  must  be  regarded  as  the  limit  of 
sensitiveness  of  the  method.  T.  H.  P. 

Mechanical  Analysis  of  Soils.  Separation  of  Clay  and  Sand. 
By  Giuseppe  Scarlata  (Chem.  Centr.,  1900,  i,  571  ;  from  Staz.  sperim. 
agrar.  ital .,  32,  634). — About  5  grams  of  the  soil  are  placed  in  a  thin 
beaker,  of  500  c.c.  capacity,  furnished  at  one  side  with  a  stop-cock 
syphon,  and  at  the  other  with  a  stop-cock  tube  by  which  water  can 
be  admitted.  The  soil  is  acidified  with  hydrochloric  acid,  and  water  is 
added  until  it  reaches  to  2  cm.  from  the  edge  of  the  beaker,  and  while 
keeping  the  level  constant,  a  slow  stream  of  water  is  passed  through 
the  vessel,  which  meanwhile  is  gently  warmed.  When  the  super¬ 
natant  liquid  is  perfectly  clear,  the  flow  of  water  should  be  stopped, 
and  the  contents  of  the  beaker  boiled  ;  if  the  separation  is  complete, 
the  liquid  will  remain  clear.  The  results  agree  well  with  those 
obtained  with  Schlcesing’s  apparatus.  M.  J.  S, 

Detection  of  Mercury  in  Urine.  By  M.  Hoehnel  (Chem.  Centr., 
1900,  i,  627 — 628  j  from  Pharm.  Zeit.,  45,  126). — 1  litre  of  urine 
is  concentrated  on  the  water-bath  to  250  c.c.,  3 — 4  grams  of  pure 
potassium  cyanide  are  added,  and  the  whole  heated  for  half  an  hour  at 
60 — 70°.  Into  the  brown  filtrate  2  or  3  strips  of  carefully  cleaned 
copper  foil  are  introduced,  and  the  whole  is  left  for  2  hours  at  60 — 70° ; 
the  strips  of  copper  are  then  taken  out,  washed  with  water  and  alcohol, 
and  exposed  for  half  an  hour  to  the  air.  If  the  urine  contained 
mercury,  this  will  form  the  well-known  deposit  on  the  copper,  which 
may  be  further  verified  in  the  usual  manner.  L.  de  K. 

Clinical  Estimation  of  Mercury  in  Urine.  Elimination  of 
Mercury  in  Patients  treated  with  this  Metal.  By  Friedrich 
Eschbaum  (Chem.  Centr.y  1900,  i,  628 ;  from  Deut .  med.  Woch.,QB, 
52 — 55). — The  process  is  briefly  as  follows.  The  urine  is  boiled  with 
some  dextrose,  and  a  sufficient  amount  of  aqueous  sodium  hydroxide 
is  added  to  precipitate  the  phosphates.  After  pouring  off  the  clear, 
supernatant  liquid,  the  precipitate  is  dissolved  in  hydrochloric  acid 
and  then  heated  at  45 — 60°  with  copper  gauze.  This,  after  being 
duly  washed  with  alkali,  water,  and  alcohol,  is  dried  for  half  an  hour 
in  the  air  and  then  heated  in  a  glass  tube ;  the  mercury  which  con¬ 
denses  on  the  cold  sides  of  the  tube  is  removed  by  introducing  a 
weighed  piece  of  silver  foil  with  which  it  instantly  amalgamates.  The 
increase  in  weight  represents  the  mercury ;  by  way  of  a  check,  the 
silver  may  be  heated  and  the  mercury  found  by  the  loss  in  weight. 

The  urine  of  patients  treated  with  Werler’s  ointment,  which  con¬ 
tains  10  per  cent,  of  colloidal  mercury,  showed,  after  48  hours,  distinct 
traces  of  mercury  3  this  could  still  be  detected  for  6  weeks  after  the 
cure.  L.  de  K. 

Electrolytic  Estimation  of  Lead  in  the  Sulphate  and 
Chromate.  Application  to  the  Analysis  of  Lead  Glass  and 
Lead  Chromates.  By  Ch.  Marie  (Compt.  rend.,  1900,  130, 
1032 — 1033). — The  lead  sulphate  or  chromate  is  dissolved  in  a  mix- 
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tare  of  nitric  acid  and  ammonium  nitrate,  and  the  solution  electrolysed 
at  60 — 70°  in  the  usual  manner.  Lead  glass  is  subjected  to  a  pre¬ 
liminary  treatment  with  sulphuric  and  hydrofluoric  acids  in  order  to 
convert  the  bases  into  sulphates.  N.  L. 

Analysis  of  Copper.  By  John  Clark  ( J. .  Soc.  Chem .  Ind.,  1900, 
19,  27 — 28). — The  solution,  which  must  contain  free  hydrochloric  acid, 
is  mixed  {with  excess  of  potassium  iodide  and  then  with  sufficient 
sodium  sulphite  to  remove  the  free  iodine.  If  the  solution  should  con¬ 
tain  free  nitric  or  sulphuric  acid,  it  must  first  be  rendered  alkaline 
with  sodium  carbonate,  and  afterwards  be  cleared  by  means  of  hydro¬ 
chloric  acid.  The  cuprous  iodide,  derived  from  at  least  10  grams  of 
the  metal  to  be  tested,  is  thrown  on  a  filter  and  washed,  first  with 
dilute  hydrochloric  acid,  and  then  with  cold  water.  The  filtrate  is 
boiled  until  the  sulphur  dioxide  is  expelled,  and  then  mixed  with  excess 
of  ammonia  or  aqueous  sodium  hydroxide,  which  should  not  produce  a 
precipitate ;  ammonium  or  sodium  sulphide  is  added  to  precipitate 
the  last  traces  of  copper,  and  also  any  lead,  bismuth,  &c. ;  arsenic, 
tin,  and  antimony  are  not  precipitated.  By  adding  excess  of  hydro¬ 
chloric  acid  and  passing  hydrogen  sulphide,  the  arsenic,  tin,  and  anti¬ 
mony  are  precipitated  as  sulphides,  and  may  be  separated  by  boiling  in 
a  distilling  flask  with  strong  hydrochloric  acid,  whereby  the  arsenic 
sulphide  is  decomposed  and  volatilised  (Trans.,  1892,  61,  424);  the 
arsenic  may  then  be  recovered  from  the  distillate  by  means  of  hydrogen 
sulphide.  The  solution  left  in  the  flask,  and  containing  the  antimony 
and  tin,  is  then  boiled  with  steel  turnings,  which  throw  down  the 
antimony  as  metal,  and  reduce  the  tin  to  the  stannous  state  ;  this  is 
precipitated  as  sulphide,  and  finally  converted,  as  usual,  into  oxide 
and  weighed.  The  antimony  and  the  undissolved  steel  are  dis¬ 
solved  in  hydrochloric  acid  and  potassium  chlorate,  precipitated  with 
hydrogen  sulphide,  and  the  antimony  finally  weighed  as  sulphide. 

The  metals  which  have  been  precipitated  with  ammonium  sulphide 
in  the  alkaline  tartrate  solution  may  be  dissolved  in  hydrochloric  acid 
and  a  little  potassium  chlorate,  precipitated  with  hydrogen  sulphide, 
and  then  redissolved  by  means  of  hydrochloric  acid  and  potassium 
chlorate.  The  bismuth  and  copper  are  precipitated  by  means  of  steel 
turnings  (see  this  vol.,  ii,  371),  converted  into  sulphides,  dissolved  in 
nitric  acid,  and  the  bismuth  thrown  down  with  ammonium  carbonate,  and 
weighed  as  oxide.  To  the  filtrate  from  the  bismuth  and  copper,  excess 
of  sodium  acetate  is  added,  and  any  lead  (unless  this  has  already  been 
removed  before  precipitating  the  copper  with  potassium  iodide)  is  pre¬ 
cipitated  with  sulphuric  acid  and  weighed  as  sulphate.  Iron,  nickel, 
zinc,  &c.,  are  estimated  in  the  usual  way. 

The  process  previously  referred  to  for  separating  arsenic,  antimony, 
and  tin  will  be  found  very  useful  in  qualitative  analysis.  The  mixed 
sulphides  are  introduced  into  a  small  flask,  mixed  with  about  20  c.c.  of 
strong  hydrochloric  acid,  and  distilled  into  a  test-tube  containing 
water;  if  arsenic  is  present,  a  yellow  precipitate,  due  to  arsenic 
trisulphide,  makes  its  appearance.  The  residual  liquid  is  filtered,  if 
necessary,  boiled  with  steel  (not  iron)  turnings  to  precipitate  the 
antimony,  and  the  filtrate  tested  for  stannous  tin  with  mercuric 
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chloride.  The  antimony  is  mechanically  removed  from  the  steel,  then 
dissolved  in  hydrochloric  acid  and  potassium  chlorate,  and  its  solution 
divided  into  two  parts  ;  in  one  of  these,  the  antimony  is  tested  for  with 
hydrogen  sulphide,  and  to  the  other  the  test  with  zinc  on  platinum  foil 
is  applied.  L.  de  K. 

Estimation  of  Copper  in  Cyanide  Solutions.  By  J.  E.  Clennell 
(«/.  Soc.  Chem.  Ind .,  1900,  19,  14 — 16). — 10  to  50  c.c.  of  the  solution  to 
be  tested,  which  must  be  perfectly  clear,  are  placed  in  a  100  c.c.  flask, 
and  A/10  sulphuric  acid  is  added  from  a  burette  with  continual  shak¬ 
ing,  until  the  turbidity  formed  ceases  to  disappear,  but  leaves  the  liquid 
slightly  milky.  After  carefully  reading  the  burette,  a  further  quantity 
(A)  of  the  acid  is  added,  more  than  sufficient  to  precipitate  the  whole 
of  the  copper.  The  flask  is  now  filled  up  to  the  mark  with  water  and 
thoroughly  shaken,  when  the  precipitate  will  generally  settle  rapidly 
in  a  flocculent  condition.  50  c.c.  of  the  supernatant  liquid  are  now 
filtered  and  titrated  with  Nj  10  solution  of  sodium  carbonate,  a  single 
drop  of  methyl-orange  (1  : 400)  serving  as  indicator.  The  strength  of 
the  sodium  carbonate  solution  must  be  accurately  determined  with 
reference  to  the  sulphuric  acid  used  in  the  first  stage  of  the  test.  The 
number  of  c.c.  of  sodium  carbonate  used,  multiplied  by  2,  gives  approxi¬ 
mately  the  equivalent  of  the  excess  of  sulphuric  acid  beyond  that 
required  to  precipitate  the  copper. 

Let  B  represent  the  number  of  c.c.  of  sodium  carbonate  used  for 
50  c.c.  of  the  filtrate,  and  C  the  number  of  c.c.  of  sulphuric  acid 
equivalent  to  2B,  then  A  -  C  represents  the  number  of  c.c.  .of  sulphuric 
acid  equivalent  to  the  copper  present.  L.  de  K. 

[Analysis  of]  Molybdenum  Sulphides.  By  Marcel  Guichard 
{Bull.  Soc .  Chim.,  1900,  [iii],  23,  147 — 156). — The  preparation  of 
molybdenum  disulphide  and  sesquisulphide  has  been  already  described 
(this  vol.,  ii,  144  and  211);  in  the  present  paper  an  account  of  the 
analytical  methods  employed  is  also  given.  The  sulphides  are  decom¬ 
posed  by  heating  with  nitric  acid  or  by  fusion  with  potassium  nitrate 
and  sodium  carbonate,  and  the  nitric  acid  removed  by  evaporation 
with  hydrochloric  acid ;  the  sulphuric  and  molybdic  acids  thus 
formed  are  finally  weighed  as  the  barium  and  lead  salts  respectively. 
The  molybdenum  alone  may  be  estimated  by  igniting  the  sulphide, 
with  or  without  previous  treatment  with  nitric  acid,  at  a  temperature 
below  redness,  and  weighing  the  residue  of  molybdenum  trioxide. 
Molybdenite  may  be  conveniently  heated  to  bright  redness  in  a  current 
of  oxygen  when  molybdenum  trioxide  sublimes,  whilst  the  iron  and 
silica  are  found  in  the  residue.  N.  L. 

Phosphotungstic  Acid  as  a  Reagent  for  Potassium.  By 
Emil  Worner  {Chem.  Centr.,  1900,  i,  517;  from  Ber.  Deut. pharm.  Ges.t 
10,  4). — Neutral  or  acid  solutions  of  potassium  and  ammonium  salts 
give  a  white  precipitate  with  phosphotungstic  acid.  Slight  warming 
favours,  alcohol  hinders,  the  precipitation.  To  distinguish  potassium 
from  ammonium,  the  precipitate  maybe  boiled  with  sodium  hydroxide, 
and  after  acidifying  with  hydrochloric  acid,  the  reagent  added  afresh. 
A  fraction  of  a  milligram  of  potassium  chloride  gives  the  reaction 
distinctly,  M.  J.  S. 
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Separation  of  Bismuth  from  Lead.  By  John  Clark  {J.  Soc. 
Chem.  Ind.,  1900,  19,  26 — 27). — The  solution  containing  the  two 
metals,  which  should  be  in  the  form  of  chlorides,  is  boiled  with  steel 
turnings  which  rapidly  bring  down  the  bismuth  ;  care  must  be  taken 
to  have  a  slight  excess  of  the  steel,  as  otherwise  a  portion  of  the 
bismuth  will  redissolve. 

The  bismuth  and  the  un dissolved  steel  are  washed  with  water, 
dissolved  in  hydrochloric  acid  with  the  aid  of  potassium  chlorate,  and 
the  bismuth  is  then  precipitated  as  sulphide ;  this,  after  being 
thoroughly  washed  free  from  iron,  is  dissolved  in  nitric  acid  and 
precipitated  with  ammonium  carbonate.  The  bismuth  carbonate  is 
then  converted  into  oxide  and  weighed.  L.  de  K. 

Detection  of  Minute  Quantities  of  Gold  in  Ores.  By  Theodor 
Doring  (Chem.  Centr .,  1900,  i,  516 — 517;  from  Bery.-Hiittenm .,  59, 
49). — Otto  has  shown  that  a  white,  infusible  ash  of  paper  acquires  a 
rose-red  to  purple  coloration  if  the  paper  has  been  soaked  in  a  solution 
which  leaves  metallic  gold  when  ignited,  and  has  suggested  the  extrac¬ 
tion  of  ores  with  either  tincture  of  iodine  or  bromine  water  for  the 
purpose.  The  author  finds  the  most  efficient  solvents  to  be  a  mixture 
of  ether  and  bromine,  or  one  of  equal  volumes  of  bromine  and  aqueous 
hydrobromic  acid  of  sp.  gr.  1*49.  An  aqueous  solution  of  iodine  in 
hydriodic  acid  also  dissolves  gold  readily.  Otto’s  method  will  detect 
O’ 75  gram  of  gold  in  a  ton  of  ore.  M.  J.  S. 

New  Microchemical  Reaction  of  Palladium.  By  M.  E.  Pozzi- 
Escot  and  H.  C.  Couquet  ( Compt .  rend.,  1900,  130,  1073). — If,  after 
the  addition  of  potassium  nitrite  to  a  solution  of  palladium  chloride, 
an  excess  of  an  alkali  hydroxide  or  ammonia  is  immediately  added,  the 
temperature  of  the  mixture  being  kept  low,  a  palladium  potassium 
nitrite  is  formed  which  is  deposited  as  slightly  yellow,  rhombo- 
hedral  crystals.  This  microchemical  reaction  is  a  characteristic  and 
delicate  test  for  palladium  salts.  H.  R.  Le  S. 

Estimation  of  Iridium  in  Alloys  of  the  Noble  Metals.  By 
W.  Mietzschke  {Chem.  Centr.,  1900,  i,  572 — 573  ;  from  Bery.-Hiittenm. 
Zeit.,  59,  61). — To  extract  the  iridium  from  an  alloy  containing  gold, 
silver,  and  platinum,  with  or  without  oxidisable  metals,  four  quantities 
of  0*25  gram  are  taken,  cupelled,  fused  with  silver  (quartated),  and 
two  of  the  buttons  boiled  with  nitric  acid,  two  with  sulphuric  acid. 
The  gold  is  submitted  to  quartation  a  second  time,  and  then  boiled 
with  nitric  acid,  by  which  means  silver  and  platinum  are  removed. 
Part  of  the  iridium  will  be  found  floating  in  the  silver  solution,  which 
should  be  filtered  to  recover  it.  The  iridium-gold  is  dissolved  in  aqua 
regia,  when  most  of  the  iridium  will  be  left  undissolved.  The  gold  is 
thrown  down  by  ferrous  sulphate,  and  the  remainder  of  the  iridium 
is  obtained  by  evaporating  the  filtrate. 

If  the  iridium-gold  alloy  is  free  from  other  metals,  it  may  be  fused 
in  a  crucible  in  a  muffle,  and  kept  at  a  high  temperature  for  1 — 2 
hours.  The  whole  of  the  iridium  will  deposit  on  the  crucible.  After 
pouring  off  the  fused  gold,  litharge  and  a  reducing  flux  with  a  cover 
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of  common  salt  are  fused  in  the  crucible  ;  the  lead  button  is  cupelled  with 
much  silver  and  the  silver  alloy  examined  for  iridium.  M.  J.  S. 

Method  and  Apparatus  for  Incinerating  Vegetable  and 
Animal  Substances.  By  A.  E.  Shuttleworth  (Bied.  Centr .,  1900, 
29,  117 — 121  ;  from  J.  Landw .,  1899,  47,  173  ;  and  Inaug.-Diss ., 
Gottingen ,  1899.  C<  npare  Shuttleworth  and  Tollens,  this  vol.,  ii,  111). 
— Fusion  of  ash,  and  the  consequent  increase  in  the  amount  of  ash 
constituents  insoluble  in  hydrochloric  acid,  is  avoided  by  addition  of 
calcium  acetate  (compare  Wackenroder,  Arch .  Phcirm.>  [ii],  53,  9). 
Pure  calcium  acetate  (free  from  magnesia)  is  prepared  by  dissolving 
marble  in  hydrochloric  acid,  and  after  separating  the  iron,  pre¬ 
cipitating  as  oxalate.  This  is  well  washed  and  afterwards  ignited, 
and  the  lime  dissolved  in  boiling  dilute  acetic  acid.  A  1  per  cent, 
solution  is  convenient,  20  c.c.  being  employed  for  5 — 6  grams  of  oat 
straw,  sufficient  water  being  added  to  enable  the  acetate  to  be  properly 
distributed.  The  amount  of  lime  corresponding  with  the  acetate 
employed  is  deducted  from  the  weight  of  the  ash. 

The  apparatus  for  incinerating  consists  of  a  deep  dish,  several  covers 
and  caps  for  covering  the  dish,  and  an  air-pipe  which  passes  through 
the  cover  and  cap  into  the  dish.  The  whole  is  made  of  platinum  and 
weighs  about  70  grams;  a  sketch  is  given  in  the  original  paper. 

The  method  enables  ashes  to  be  prepared  in  less  than  four  hours, 
without  fusion  or  volatilisation  of  chlorides.  The  carbon  dioxide  in 
the  ash  can  be  determined  in  the  apparatus.  N.  H.  J.  M. 

Estimation  of  Naphthalene  in  Coal  Gas.  By  Harold  G. 
Colman  and  James  F.  Smith  (J.  Soc.  Chem.  Ind 1900,  19,  128 — 130). 

• — The  process  employed  is  based  on  that  adopted  by  Ktister  (Abstr,, 
1894,  ii,  333)  for  the  separation  of  naphthalene  from  other  solid  hydro¬ 
carbons  which  do  not  form  stable  compounds  with  picric  acid.  The 
gas  to  be  tested  is  passed  by  means  of  a  specially  constructed  ap¬ 
paratus  through  a  series  of  absorption  bottles  filled  with  a  standardised 
solution  of  picric  acid ;  this  forms  an  insoluble  compound  with 
naphthalene,  and  the  excess  of  picric  acid  is  then  titrated  with  deci- 
normal  barium  hydroxide,  using  lacmoid  as  indicator.  L.  de  K. 

Volumetric  Estimation  of  Iodoform  in  Dressings.  By 
Martin  Lehmann  (Chem.  Centr.,  1900,  19,  693  ;  from  Pharm .  Zeit., 
45). — 10  grams  of  the  material  are  treated  in  a  stoppered  bottle  with 
100  grams  of  “  spiritus  athereus  ”  at  15 — 20°  for  30  minutes  with 
frequent  shaking.  10  grams  of  the  solution  are  mixed  in  an  Erlen- 
meyer  flask  with  15 — 20  drops  of  fuming  nitric  acid,  an  excess  of 
A/10  silver  nitrate  is  added,  and  the  whole  heated  on  the  water-bath 
until  the  silver  iodide  has  deposited  and  the  supernatant  liquid  is 
colourless.  When  cold,  the  liquid  is  diluted  with  125 — 140  c.c. 
of  water,  and  the  excess  of  silver  titrated  according  to  Volhard's 
directions.  L.  de  K. 

Some  Analyses  of  Modern  “  Dry  ”  Champagne.  By  Otto 
Bosenheim  and  Philip  Schidrowitz  ( Analyst ,  1900,  25,  6 — 8). — A 
table  is  given  showing  the  analysis  of  13  representative  samples  of 
modern  “  dry  ”  French  champagne. 
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Carbon  dioxide  was  estimated  by  regulating  the  flow  of  gas  by 
means  of  a  hollow  corkscrew  with  an  accurately-fitting  tap,  drying 
the  gas  by  means  of  sulphuric  acid,  and  absorbing  it  in  a  weighed 
soda-lime  tube,  the  last  traces  of  gas  being  removed  from  the  liquid 
by  heating  in  a  water-bath  and  transmitting  a  current  of  pure  air. 

The  other  figures  were  obtained  by  working  according  to  the  in¬ 
structions  laid  down  in  the  German  Wine  Law,  1896,  and  include  ; 
specific  gravity  at  15°,  rotation  in  20  cm.  tube,  alcohol  by  weight,  free 
acidity  calculated  as  tartaric  acid,  volatile  acidity  calculated  as  acetic 
acid,  extract,  ash,  total  tartaric  acid,  sugar  as  invert  sugar,  glycerol, 
extract  (sugar  -  1),  and  the  relation  of  reduced  extract  and  ash. 

L.  DE  K. 

Isolation  of  Pentose  and  Methylpentose  [from  Urine].  By 
Peter  Bergell  and  Ferdinand  Blumenthal  (Chem.  Centr .,  1900, 
i,  518;  from  Arch .  Anat .  Phys .,  1900,  155). — Several  litres  of  urine 
are  feebly  acidified  with  sulphuric  acid  and  concentrated  on  the  water- 
bath  to  300  c.c.  The  liquid  is  then  decolorised  with  animal  charcoal 
and  made  alkaline  with  barium  hydroxide.  After  filtration,  double 
the  volume  of  alcohol  is  added,  whereon  the  barium  compound, 
(C5H10O3)2  +  BaO,  is  precipitated,  if  at  least  1*5  percent,  of  pentose 
is  present.  If  less  is  present,  dextrose  should  be  added,  the  barium 
compound  of  which  will  carry  down  the  pentose.  Methylpentose  does 
not  yield  a  barium  compound  of  sparing  solubility  in  alcohol. 

M.  J.  S. 

Estimation  of  Sugar  in  G-lycerin-soaps.  By  Franz  Freyer 
(Chem.  Centr.,  1900,  i,  693 — 694  ;  from  Oesterr.  Chem.  Zeit.,  3,  25 — 26). 
— 16*28  grams  of  the  soap  are  dissolved  in  50 — 100  c.c.  of  water  on 
the  water- bath,  a  slight  excess  of  10  per  cent,  solution  of  barium 
chloride  is  added,  and  the  whole  diluted  to  260  c.c.,  the  extra  10  c.c. 
being  supposed  to  compensate  for  the  volume  occupied  by  the  barium 
soap. 

The  filtrate  is  then  tested,  as  usual,  for  sucrose,  by  means  of  the 
polariscope  before  and  after  inversion ;  or  Fehling’s  solution  may  be 
used.  L.  de  K. 

Automatic  Apparatus  for  the  Estimation  of  Pentosans. 
By  Vl.  Stanek  (Zeit.  Zuckerind.  Bohm .,  24,  227 — 230). — In  the 
Chalmot-Tollens  method  of  estimating  pentosans  by  distilling  with 
12  per  cent,  hydrochloric  acid,  after  each  30  c.c.  of  distillate  has 
collected,  30  c.c.  of  fresh  acid  are  added  to  the  distilling  flask.  To 
avoid  the  constant  attention  required  by  the  ordinary  method  of 
carrying  out  this  process,  an  apparatus  has  been  devised  by  which 
the  necessary  additions  of  fresh  acid  are  made  automatically.  An 
electrical  indicator  comes  into  action  when  the  total  distillate  reaches 
any  desired  volume.  T.  H.  P. 

Estimation  of  Formaldehyde.  By  Jules  Wolff  (Zeit.  Unters. 
Nahr .  Genussm.9  1900,  3,  87 — 93). — For  concentrated  formaldehyde 
solutions,  Blank  and  Finkenbeiner’s  method  (Abstr.,  1899,  ii,  188)  is 
employed  with  slight  modifications.  A  quantity  of  the  substance 
containing  about  0*4  gram  of  formaldehyde  is  treated  with  10  c.c.  of 
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3  A  sodium  hydroxide,  and  15  c.c.  of  hydrogen  peroxide  of  12  volumes 
per  cent,  previously  diluted  to  50  c.c.  with  water.  A  stronger  peroxide 
solution  is  to  be  avoided.  The  reaction  is  complete  in  10 — 15  minutes. 
Any  acidity  in  either  the  hydrogen  peroxide  or  the  formaldehyde 
solution  is  estimated  and  allowed  for.  For  solutions  containing  only 
traces  of  formaldehyde,  a  colorimetric  process,  based  on  Trillat’s  reac¬ 
tion  (Abstr.,  1899,  ii,  130)  may  be  used.  A  measured  quantity  of  the 
solution  is  placed  in  a  stoppered  50  c.c.  flask,  and  mixed  with  1  c.c.  of 
glacial  acetic  acid  and  1  c.c.  of  dimethylaniline ;  the  flask  is  shaken 
for  2  minutes  and  then  heated  for  4 — 5  hours  at  60°,  keeping  closely 
stoppered.  Comparative  estimations  with  solutions  of  known  strength, 
and  one  without  formaldehyde,  are  started  and  carried  on  simul¬ 
taneously.  Each  mixture  is  then  transferred  to  a  small  distillation 
flask,  and  after  making  feebly  alkaline  with  sodium  hydroxide  (using 
phenolphthalein  as  indicator),  30  c.c.  are  distilled  from  it  to  remove 
excess  of  dimethylaniline.  The  residue  is  then  acidified  with  acetic 
acid,  and  all  the  solutions  are  made  up  to  the  same  volume.  Equal 
quantities  are  now  placed  in  test-tubes  of  equal  diameter  and  mixed 
with  lead  peroxide  suspended  in  water  (4  grams  per  litre),  adding 
sufficient  to  develop  the  blue  colour  to  its  fullest  extent.  The  final 
comparisons  are  made  after  heating  the  contents  of  the  tubes  to 
boiling.  The  limit  to  the  detection  of  formaldehyde  by  this  reaction 
is  0*56  mg.  in  50  c.c.  If  much  alcohol  is  present,  the  liquid  must  be 
diluted  five-fold  with  water,  and  the  mixture  with  dimethylaniline 
must  not  be  warmed,  but  should  be  left  for  20  hours  at  15 — 20°.  The 
comparison  solutions  should  be  made  up  with  the  addition  of  the  same 
amount  of  pure  alcohol  as  in  the  quantity  of  substance  taken. 

M.  J.  S. 

Testing  of  Acetone.  By  James  T.  Conroy  (J.  Soc .  Ghem.  Ind 
1900,  19,  206 — 209). — According  to  the  specification  issued  by  the 
Government,  acetone  should  show  the  following  properties:  (1)  It 
should  have  a  sp.  gr.  of  0*800  at  60°  F.  Mixed  with  distilled  water, 
it  must  show  no  turbidity,  and  must  leave  no  residue  on  evaporation 
at  212°  F.  On  distillation,  80  per  cent,  by  volume  should  distil  over 
below  138°  F.  The  liquid  left  in  the  distilling  flask  should  not  con¬ 
tain  any  ingredient  foreign  to  crude  acetone.  (2)  1  c.c.  of  a  solution 
of  potassium  permanganate  (1  : 1000)  added  to  100  c.c.  of  the  sample 
should  retain  its  distinctive  colour  for  not  less  than  30  minutes.  (3) 
The  sample  should  not  show  more  than  0*005  per  cent,  of  acetic  acid 
when  tested  as  follows  :  50  c.c.  are  diluted  with  50  c.c.  of  distilled 
water,  mixed  with  2  c.c.  of  solution  of  phenolphthalein  (1  :  1000  proof 
spirit)  and  then  titrated  with  A/100  soda. 

Commenting  on  these  tests,  the  author  calls  attention  to  the  influ¬ 
ence  exercised  by  the  temperature  on  the  permanganate  test ;  a  definite 
temperature  should  therefore  be  fixed.  When  estimating  the  acidity, 
great  care  should  be  taken  to  use  distilled  water  completely  free  from 
carbon  dioxide,  and  blowing  the  pipette  should  be  avoided.  It  is 
also  stated  that  samples  which  are  to  be  submitted  to  these  tests 
should  not  be  exposed  to  light,  as  the  effect  will  be  prejudicial. 

L.  DE  K. 
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Examination  of  Violet  Preparations  for  Ionone.  By  R. 
Schmidt  (Zeit.  angew .  Chem .,  1900,  189 — 192). — A  crude  oil  is  first 
isolated,  in  the  case  of  an  alcoholic  solution  by  diluting  it  with  water 
and  extracting  it  with  ether ;  in  the  case  of  a  pomade  by  distilling  it 
with  steam  and  extracting  the  distillate  with  ether.  The  crude  oil 
left  on  evaporation  of  the  ether  must  itself  be  employed  for  estima¬ 
tions  ;  for  qualitative  tests,  it  may  be  distilled  under  reduced  pressure, 
and  the  fraction  boiling  at  125 — 135°  under  12  mm.  pressure  utilised. 

As  a  preliminary  experiment,  a  little  of  the  oil  may  be  mixed  with  an 
acetic  acid  solution  of  p-bromophenylhydrazine.  The  crude  hydrazones 
of  a-  and  /I-ionone  melt  at  138 — 140°  and  110 — 115°  respectively  ;  the 
pure  substances  melt  at  143°  and  118°. 

In  order  to  isolate  the  ketones,  the  crude  oil  is  shaken  with  a 
slightly  acid  solution  of  sodium  jp-hydrazinebenzenesulphonate,  then  made 
slightly  alkaline,  and  shaken  with  ether  and  so  much  ammonium  sul¬ 
phate  as  will  cause  a  separation  into  three  layers,  the  ethereal  layer 
being  removed  and  renewed  frequently.  The  two  aqueous  layers  are 
together  treated  with  phthalic  anhydride,  and  distilled  with  steam ;  the 
distillate  is  extracted  with  ether,  and  the  ethereal  solution  distilled. 
A  loss  of  10  per  cent,  is  inevitable.  For  qualitative  tests,  the  crude 
ketones  may  be  distilled,  and  the  fraction  boiling  at  125 — 135°  under 
12  mm.  pressure  employed. 

In  order  to  separate  and  detect  the  a-  and  /3-ionone,  the  crude  ketones 
are  boiled  with  a  little  alcohol  and  an  aqueous  solution  of  sodium  sul¬ 
phite  and  hydrogen  sulphite.  The  solution  is  purified  by  extraction 
with  ether,  and  then  distilled,  when  /J-ionone  passes  over,  and  may  be 
identified  by  means  of  its  semicarbazone,  which  melts  at  148°.  Sodium 
hydroxide  is  added  to  the  residue,  and  the  distillation  continued,  wheu 
a-ionone  passes  over;  it  may  be  identified  by  means  of  its  ^?-bromo- 
phenylhydrazone. 

The  method  last  described  permits  of  the  detection  of  a  small 
amount  of  /?-ionone  in  the  presence  of  much  a-ionone.  In  order  to 
detect  a  little  a-ionone  in  presence  of  much  /?-ionone,  the  semicarb- 
azones  are  prepared  under  such  conditions  that  all  of  the  a-  and  some 
of  the  /3-semicarbazone  remain  dissolved,  whilst  much  of  the  latter 
separates.  The  alcoholic  mother  liquor  is  warmed  with  dilute  sul¬ 
phuric  acid  and  then  extracted  with  ether ;  the  oil  extracted  is  con¬ 
verted  into  the  crude  £>-bromophenylhydrazone,  by  repeated  crystallisa¬ 
tion  of  which  the  pure  a-derivative  is  obtained. 

Exact  details  of  the  processes  are  given  in  the  paper.  C.  F.  B. 

Estimation  of  Propionic  and  Butyric  Acids  in  Acetic  Acid. 
By  Max  Muspratt  ( J Soc.  Chem .  Ind.y  1900,  19,  204 — 206). — If  the 
acetic  acid  is  known  to  contain  either  propionic  or  butyric  acid  (usually 
isobutyric  acid),  the  amount  may  be  estimated  indirectly  by  first 
titrating  the  mixture  with  pure  sodium  hydroxide  and  afterwards 
weighing  the  mixed  anhydrous  sodium  salts. 

If  both  propionic  and  Vsubutyric  acids  are  suspected,  the  mixture 
is  neutralised  within  about  5  per  cent.,  and  distilled  to  dryness.  A 
convenient  quantity  of  the  distillate  is  then  carefully  neutralised  with 
sodium  carbonate,  and  evaporated  in  a  platinum  dish.  From  the  weight 
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of  the  anhydrous  salt  and  the  acidity  of  the  distillate,  the  results  are 
calculated  as  acetate  and  zsobutyrate.  Sufficient  absolute  alcohol  is 
now  added  to  dissolve  the  butyrates,  and  after  evaporating  the  solu¬ 
tion,  the  residue  is  weighed,  ignited,  and  titrated.  The  ^sobutyrate 
calculated  from  this  should  agree  with  that  found  previously,  unless 
propionic  acid  is  present. 

If  the  results  do  not  agree,  the  presence  of  propionic  acid  is  assured. 
The  author  recommend  s  for  its  detection  the  process  recommended  by 
Linnemann,  which  is  based  on  the  insolubility  of  basic  lead  propionate 
in  boiling  water.  As,  however,  the  basic  lead  salt  of  w-butyric  acid 
is  also  very  insoluble,  w-butyric  acid  interferes  with  the  test. 

L.  DE  K. 

Separation  of  Oleic  Acid  from  other  Fatty  Acids.  By  Julius 
Lewkowitsch  (Analyst,  1900,  25,  64 — 66). — The  process  recommended 
by  Twitchell,  based  on  the  insolubility  of  sulphonated  oleic  acid  in  light 
petroleum  (Abstr.,  1899,  ii,  69),  and  that  recommended  by  Farnsteiner, 
based  on  the  insolubility  of  barium  oleate  in  a  mixture  of  benzene  and 
alcohol  (Abstr.,  1899,  ii,  705),  are  found  to  be  untrustworthy, 

L.  DE  K. 

Free  Fatty  Acid  in  Olive  Oil.  By  Bussell  W.  Moore  (J.  Soc. 
Chem.  Ind.y  1900,  19,  223). — 7*05  grams  of  the  oil  are  introduced  into 
a  4  oz.  bottle  by  means  of  an  accurate  pipette,  50  c.c.  of  a  10  per  cent, 
sodium  chloride  solution  are  added,  and  the  free  acids  titrated  with 
Nji  alkali,  using  phenolphthalein  as  indicator,  and  thoroughly  shaking 
the  mixture  after  each  addition  of  alkali. 

The  number  of  c.c.  of  alkali  used  represent  the  percentage  of  free 
(oleic)  acid  in  the  sample.  The  process  can  also  be  used  for  solid  fats 
by  employing  hot  sodium  chloride  solution.  L.  de  K. 

Determination  of  the  Iodine  Value.  By  J.  J.  A.  Wijs  (Analyst, 
1900,  25,  31 — 33.  Compare  Lewkowitsch,  this  vol.,  ii,  323). — A 
controversy  with  Lewkowitsch  on  some  minor  points  in  the  determina¬ 
tion  of  the  iodine  value  by  means  of  a  solution  of  iodine  monochloride 
in  acetic  acid. 

The  author  agrees  that  allyl  alcohol  is  not  a  substance  specially  suit¬ 
able  for  deciding  the  respective  values  of  the  different  methods  for 
determining  iodine  values.  Lewkowitsch's  objection  to  the  use  of 
acetic  acid  of  95  instead  of  99  per  cent,  strength  is  overruled. 

L.  de  K. 

The  Iodine  Value  of  Oils.  By  Arthur  Marshall  (J.  Soc .  Chem. 
Ind.,  1900,  19,  213 — 215). — A  solution  of  iodine  monochloride  in  pure 
carbon  tetrachloride  is  recommended  instead  of  the  ordinary  Hiibl  solu¬ 
tion,  as  it  may  be  obtained  perfectly  free  from  any  moisture,  thus 
preventing  secondary  actions.  L.  de  K. 

Relation  between  the  Specific  Gravity,  Fat,  and  Solids  not 
Fat,  in  Milk.  By  Norman  Leonard  (Analyst,  1900,  25,  67 — 69). — 
This  is  a  slight  modification  of  the  formula  proposed  by  Richmond  in 
1895:  T—  0*25,  G  +  1*2,  F  +  0*14,  in  which  T  represents  the  total  solids, 
G  the  excess  of  the  sp.  gr.  over  1000,  and  F  the  fat. 
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The  new  formula  given  is  F=0‘796,  T  -0*210,  G  +  0’30. 

Both  formulae  give,  however,  practically  the  same  results,  and  it  is 
only  in  the  case  of  rich  milks  that  the  difference  may  amount  to  more 
than  0T  per  cent.  L.  de  K. 

Adulteration  of  Cotton-seed  Oil  with  Maize  Oil.  By  Giulio 
Morpurgo  and  Alb.  Gotzl  ( Chem .  Centr .,  1900,  1,  694 — 695  ;  from 
Oesterr .  Chem .  Zeit 3,  53 — 54). — The  two  oils  are  chiefly  distinguished 
by  their  iodine  numbers,  and  by  the  melting  points  of  their  fatty  acids. 
The  iodine  numbers  of  cotton-seed  oil  and  maize  oil  are  respectively 
111 — 113  and  130’2 — 151  '4  ;  the  melting  points  of  the  fatty  acids, 
36 — 37°  and  18 — 20°.  Notwithstanding  this,  25  per  cent,  of  maize 
oil  may  be  added  to  cotton-seed  oil  without  its  presence  being  readily 
detected.  L.  de  K. 

Detection  of  Margarine  in  Cheese.  By  G.  Fascetti  and  F. 
Ghigi  {Chem.  Centr.,  1900,  i,  573 — 574  ;  from  Staz.  sperim.  agrar.  ital 
32,  593). — The  solvent  employed  to  extract  the  fat  from  cheese  must 
be  one  which  does  not  alter  it  in  any  respect ;  the  cheese  should  there¬ 
fore  first  be  extracted  with  water  at  30 — 35°,  and  then  the  fat  dis¬ 
solved  out  with  ether.  Leffmann  and  Beam's  modification  of  the 
Beichert-Meissl  method  avoids  certain  sources  of  error  and  saves  time, 
[n  genuine  cheese,  the  volatile  acid  number  exceeds  18,  margarine 
cheese  gives  values  below  15,  and  generally  below  6.  As  shown  by 
Windisch,  the  proportion  of  free  acids  of  both  natural  and  artificial 
cheese-fats  is  but  little  affected  by  the  ordinary  conditions  of 
ripening.  The  refraction  values  at  35°  of  genuine  cheese  lie  below 
47*5°,  those  of  margarine  cheese  above  48°,  but  the  latter  fall  during 
ripening.  Complete  analyses  of  four  margarine  cheeses  are  given  in 
the  original  paper.  M.  J.  S. 

Some  Properties  of  Rosin,  with  Special  Reference  to  the 
Analysis  of  the  Fatty  Matter  of  Soap.  By  Alfred  Smetham  and 
F.  Robertson  Dodd  (/.  Soc.  Chem .  lnd.y  1900,  19,  101 — 103). — It  is 
shown  that  the  iodine  number  of  rosin  is  much  reduced  by  the  saponifi¬ 
cation  process,  although  the  saponification  and  acid  values  are  not 
much  affected  thereby ;  this  is  of  some  importance  when  dealing  with 
saponified  rosins  in  the  analysis  of  the  mixed  fatty  acids  of  soap.  But 
the  fact  that  the  iodine  number  is  so  high,  that  it  much  depends  on 
the  process  employed  (HUbl's,  Wijs's),  and  that  it  is  after  all  very 
uncertain,  renders  its  direct  application  to  soap  analysis  of  doubtful 
value.  L.  de  K. 

Detection  of  “  Saccharin"  in  Articles  of  Food.  By  R. 
Truchon  (Chem.  Centr.,  1900,  i,  691  ;  from  Ann.  Chim.  anal,  appl .,  5, 
48 — 49). — The  following  modification  of  Schmitt's  process  is  used  in  the 
Paris  official  laboratory  :  200  c.c.  of  the  liquid  to  be  tested  are  acidified 
with  phosphoric  acid  and  shaken  three  times  in  succession  with 
35 — 40  c.c.  of  a  mixture  of  ether  and  light  petroleum  ;  the  ethereal  liquid 
is  washed  with  water  and  then  evaporated  in  a  platinum  dish.  5 — 6 
drops  of  aqueous  sodium  hydroxide  are  added  to  the  residue  and  the 
whole  gently  fused  over  a  small  flame  of  a  Bunsen  burner  until  no 
more  gas  bubbles  are  noticed.  The  fused  mass  is  dissolved  in  water, 
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acidified  with  sulphuric  acid,  and  extracted  twice  in  succession  with 
30  c.c.  of  beDzene  ;  this  is  allowed  to  evaporate  in  a  porcelain  dish  and 
the  residue  is  then  tested  for  salicylic  acid  with  ferric  chloride, 

L.  de  K. 

Technical  Analysis  of  Liquorice  Pastes.  By  M.  Trubeck  (J* 
Amer.  Chem.  Soc.,  1900,  22,  19—21). — Hager's  process,  in  which 
ammonia  and  alcohol  are  used,  gives  quite  erroneous  results  when 
liquorice  paste  contains  added  glucose,  as  the  percentage  of  glycyr- 
rhizin  so  found  may  then  be  as  much  as  10  per  cent,  in  excess  of  the 
truth.  The  following  process  is  recommended  :  2  grams  of  the  sample 
are  well  stirred  with  5  c.c.  of  warm  water,  and  20  c.c.  of  alcohol  are 
added;  the  liquid  is  filtered,  and  the  residue  washed  with  dilute 
alcohol  (1  : 4)  until  the  washings  are  colourless.  The  residue  is  then 
dried  at  105°  and  weighed  ;  it  represents  the  gummy  matter,  starch,  <fcc. 
The  filtrate  is  evaporated,  finally  in  a  small  beaker,  to  1  or  1*5  c.c.,, 
then  dissolved  in  2  c.c.  of  glacial  acetic  acid  and  mixed  with  30  c.c.  of 
absolute  alcohol.  The  crude  glycyrrhizic  acid  is  then  collected  on  a 
weighed  filter,  washed  with  absolute  alcohol,  dried  at  105°  for  3  hours- 
and  weighed,  then  incinerated,  finally  heating  over  the  blow-pipe,  and 
any  ash  so  obtained  weighed,  and  0*7  of  its  weight  deducted  from  the 
weight  of  the  acid. 

The  filtrate  from  the  glycyrrhizin  is  evaporated,  the  residue  is 
moistened  a  few  times  with  water,  and  finally  dried  for  3  hours  at  105° 
and  weighed ;  this  represents  saccharin  matters,  tannins,  resins,  <kc. 

The  estimation  of  water,  ash,  matters  soluble  in  cold  water,  and 
saccharin  matters  is  effected  in  the  usual  manner.  L,  de 

Colour  Reaction  for  Tyrosine.  By  Georges  Denig&s  ( Compt . 
rend.,  1900, 130,  583 — 585). — 2  c.c.  of  sulphuric  acid  are  very  carefully 
mixed  with  3  to  5  drops  of  a  solution  of  aldehyde  in  twice  its  volume 
of  alcohol  of  90°,  care  being  taken  that  the  liquid  remains  colourless. 
A  few  drops  of  a  solution  of  tyrosine  are  then  added,  and  the  liquid 
rapidly  acquires  a  gooseberry -red  colour,  the  intensity  of  which  is  pro¬ 
portional,  within  certain  limits,  to  the  quantity  of  tyrosine  present. 
In  this  way,  it  is  possible  to  recognise  tyrosine  in  a  solution  containing 
only  1  part  in  10,000,  if  0*1  c.c.  of  the  solution  is  taken.  By 
using  solutions  of  tyrosine  of  known  strength,  the  quantity  of  tyrosine 
in  the  liquid  under  examination  may  be  rapidly  estimated  colorimetri- 
cally.  The  reagent  is  not  affected  by  proteids  and  peptones,  but  is 
affected  by  certain  phenolic  compounds. 

A  solution  of  commercial  formalin  in  50  vols.  of  sulphuric  acid 
gives  with  tyrosine  a  brown  coloration  which  eventually  becomes 
reddish.  This  colour  changes  to  green  if  the  liquid  is  mixed  with 
twice  its  volume  of  glacial  acetic  acid  and  boiled.  C.  H.  B. 

Detection  of  Phenetidine  in  Urine.  By  G.  Edlefsen  {Chem. 
Centr 1900,  i,  573  ;  from  Centr.  inn .  Med.,  21,  2). — According  to 
Muller  ( Therap .  Monatsh.,  12,  357),  phenetidine  can  be  detected  in  the 
urine  after  doses  of  phenacetine  by  diazotising  and  adding  an  alkaline 
solution  of  a-naphthol.  The  author  finds  that  Muller's  alkaline  ether 
extract  of  the  urine  does  not  always  give  the  reaction,  the  phenetidine 
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being  present  as  an  ethyl  sulphonate,  which  requires  to  be  boiled  with 
hydrochloric  acid  before  it  will  give  Muller’s  indonaphthol  reaction. 
The  cooled  liquid  is  shaken  with  1 — 2  drops  of  a  1  per  cent,  nitrite 
solution.  One-half  of  the  mixture  is  treated  with  a  drop  or  two  of 
4 — 5  per  cent,  alcoholic  a-naphthol  and  then  made  alkaline.  In 
presence  of  phenetidine,  a  pure  red  coloration  is  produced,  which 
becomes  a  deep  cherry-red  on  acidifying  with  hydrochloric  acid.  The 
other  half  is  treated  with  1  to  2  c.c.  of  a  3  per  cent,  phenol  solution 
and  sodium  hydroxide  j  a  yellow  coloration  is  obtained,  passing  into 
pale  red  on  acidifying.  Muller’s  method  is  only  suitable  when  a  larger 
amount  of  phenetidine  is  present.  M.  J.  S. 

Reactions  of  Antipyrine,  Tolypyrine,  Aminoantipyrine  and 
Pyramidone.  By  Paul  Hoffmann  ( Chem .  Centr .,  1900,  i,  519  ;  from 
Arch,  intern.  Pharm.  Therap .,  1899,  171). — The  reactions  of  these  com¬ 
pounds  are  described  with  auric  chloride,  ferric  chloride,  the  Brouardel- 
Boutmy  reagent,  silver  nitrate,  potassium  dichromate,  Wagner’s 
reagent,  nitrous  acid,  bromine  water,  and  blood  solution  with  hydrogen 
peroxide.  Aminoantipyrine  and  pyramidone  being  more  oxidisable 
than  antipyrine  and  tolypyrine,  reduce  auric  chloride  in  the  cold,  the 
two  latter  only  on  boiling.  The  two  former  give  also  blue  or  violet 
colours  with  nitrous  acid,  bromine  water,  blood,  ferric  chloride,  and  the 
Brouardel-Boutmy  reagent,  whilst  the  two  latter  either  give  no  re¬ 
action  or  one  of  another  colour.  Aminoantipyrine  and  pyramidone 
may  be  distinguished  by  the  last  three  of  these  reagents. 

M.  J.  S. 

Coffee  Extracts,  their  Composition  and  Analysis.  By 
Cresacre  Gr.  Moor  and  Martin  Priest  (Analysis  1899,  24,  281 — 283). 
— The  percentage  of  extract,  ash,  total  nitrogen,  and  caffeine  is  given 
for  10  samples  of  commercial  coffee  extracts,  including  4  samples, 
which  also  contained  chicory  extract.  The  figures  representing  the 
percentage  of  caffeine  are  in  fair  agreement  with  those  obtained  by 
the  analytical  sanitary  commission  of  the  Lancet  in  1894. 

Attention  is  called  to  the  difficulty  of  making  a  proper  division  of 
the  sample  into  three  parts  for  the  purpose  of  official  analysis,  as  most 
of  the  caffeine  may  be  at  the  bottom  of  the  bottle  as  a  sparingly 
soluble  tannate ;  if  the  sample  is  warmed,  this  will  completely  re¬ 
dissolve.  L.  de  K. 

Estimation  of  the  Alkaloids  of  the  Leaves  of  Datura. 
Stramonium,  Hyoscyamus  Niger,  and  Atropa  Belladonna. 
By  Ernst  Schmidt  (Chem.  Centr. ,  1900,  i,  376 — 377  ;  from 
Apoth.  Zeit .,  15,  13 — 14). — 10  grams  of  the  dried  and  powdered 
leaves  are  shaken  with  90  grams  of  ether  and  30  grams  of  chloro¬ 
form,  10  c.c.  of  a  10  per  cent,  solution  of  sodium  hydroxide  added, 
and  the  whole  frequently  shaken  for  3  hours  ;  10  c.c.  of  water  are  then 
added,  and  after  an  hour  60  grams  of  the  clear  chloroform-ether 
solution  (  =  5  grams  of  the  leaves)  are  filtered.  This  is  distilled  to- 
about  one-half,  and  the  residue  shaken  in  a  separating  funnel  with 
10  c.c.  W/100  hydrochloric  acid.  This  is  collected,  and  the  chloroform 
is  washed  thrice  with  10  c.c.  of  water.  The  acid  solution  is  filtered* 
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the  washings  being  also  passed  through  the  same  filter,  which  is  finally 
washed  until  the  total  filtrate  measures  100  c.c.  The  liquid  is  covered 
with  1  cm.  layer  of  ether,  5  drops  of  alcoholic  solution  of  iodoeosin 
{1  :  500)  added,  and  the  excess  of  acid  titrated  with  Nj  100  potass¬ 
ium  hydroxide  until  the  aqueous  layer  turns  pale  rose-red.  A  blank 
experiment  is  then  made  in  the  same  manner,  and  the  amount  of 
alkaloid  is  calculated  from  the  hydrochloric  acid  used  for  its  neutrali¬ 
sation.  L.  de  K. 

Detection  of  Nicotine.  By  Iwan  Sohindelmeiser  ( Chem .  Centr., 
1900,  i,  67  ;  from  Pharm.  Centralhalle,  40,  703). — When  treated  with 
a  drop  of  30  per  cent,  formaldehyde  (free  from  formic  acid)  and  a  drop 
of  concentrated  nitric  acid,  nicotine  gives  a  rose-red  solution.  It  is 
better  to  leave  the  mixture  of  nicotine  and  formaldehyde  for  some 
hours  before  adding  the  nitric  acid.  As  little  as  0*5  mg.  of  nicotine 
will  show  the  reaction,  which  is  not  interfered  with  by  coniine,  piper¬ 
idine,  trimethylamine,  pyridine,  quinoline,  picoline,  or  aniline.  The 
reaction  was  not  obtained  with  extracts  of  decomposing  horse-flesh, 
or  the  intestines  of  animals  poisoned  by  tin,  mercury,  or  arsenic, 
extracted  by  the  Stas-Otto  process.  Too  much  formaldehyde  must  not 
be  added,  nor  must  the  mixture  be  warmed,  as  in  either  case  explosive 
decomposition  will  occur.  M.  J.  S. 

UllmaniTs  Tests  for  Tanning  Materials  and  Basic  Colours 
used  in  Dyeing.  By  Adolf  Heinemann  (Chem.  Zeit .,  1900,  24, 
-58). — The  colorimetric  tests  by  means  of  basic  colours,  proposed  by 
Ullmann,  are  stated  to  give  untrustworthy  results,  as  they  do  not 
sufficiently  distinguish  between  tannic  acid  and  gallic  acid,  which  is  of 
no  use  as  a  mordant.  L.  de  K. 

Distinguishing  Between  Hops  and  Quassia.  By  Alfred  C. 
Chapman  ( Analyst ,  1900,  25,  35 — 37). — The  process  is  based  on  the 
fact  that  hop  bitter  yields  valeric  acid  when  oxidised  with  an  alkaline 
solution  of  potassium  permanganate,  whilst  quassia  and  chiretta  do 
not  yield  any ;  camomile  extract,  however,  behaves  in  a  similar 
manner  to  hops. 

The  beverage  to  be  tested,  beer,  for  instance,  is  evaporated  to  dry¬ 
ness  with  some  sand ;  the  mass  is  then  dried  in  an  air-bath,  powdered 
and  extracted  with  ether.  The  ether  is  filtered  into  a  flask,  and  after 
recovering  the  bulk  by  distillation,  the  last  traces  are  driven  off  by 
warming  the  flask  on  the  water-bath.  A  solution  containing  40  grams 
of  potassium  permanganate  and  10  grams  of  potassium  hydroxide  per 
litre  is  now  added  in  small  portions  until  the  permanganate  ceases  to 
be  readily  reduced  ;  warming  and  shaking  promote  the  action.  The 
excess  of  permanganate  is  then  reduced  by  adding  a  sufficiency  of 
oxalic  acid,  and  the  filtered  liquid  evaporated  in  a  glass  dish.  If  now 
the  residue  is  moistened  with  dilute  sulphuric  acid,  the  odour  of 
valeric  acid  will  at  once  become  apparent  if  hop  bitter  is  present  \ 
in  the  case  of  quassia,  a  faint  odour  of  acetic  acid  will  be  noticed. 

L.  DE  K. 
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Spectra  of  Metals  in  the  Electric  Arc.  V.  Spectrum  of 
Vanadium.  By  H.  Hasselberg  ( K '.  sv.  vet.  Akad.  Handle  1900,  32, 
2). — After  careful  comparison  with  the  spectra  of  iron,  titanium, 
chromium,  manganese,  cobalt,  and  nickel,  the  author  gives  a  full  list 
of  the  lines  he  regards  as  belonging  to  vanadium.  His  results  agree 
in  the  main  with  those  of  Howland.  J.  C.  P. 

Transparency  of  Aluminium  to  Radiations  from  Radium. 
By  Henri  Becquerel  ( Compt .  rend .,  1900,  130,  1154 — 1157.  Com¬ 
pare  Abstr ,  1899,  ii,  393;  this  vol.,  ii,  126,  182). — A  series  of 
experiments  which  confirm  the  author’s  previous  statements  that 
when  radiations  from  radium  fall  on  an  aluminium  screen,  some  are 
absorbed,  some  diffused,  and  others  transmitted ;  the  last  have  pro¬ 
perties  identical  with  those  of  the  incident  radiations.  Of  the  secondary 
radiations  which  are  also  emitted,  some  are  deviated  by  the  magnetic 
field,  whereas  others  are  not  (compare  Villard,  Compt.  rend.,  1900, 
130,  1012).  H.  R.  Le  S. 

Radiations  from  Radium.  By  P.  Villard  (Compt.  rend.,  1900, 
130,  1178 — 1179). — When  the  radiations  from  radium  fall  on  a  glass 
plate  1  cm.  in  thickness,  or  on  a  sheet  of  lead  0  3  mm.  in  thickness, 
practically  all  the  radiations  which  are  deviated  by  a  magnetic  field 
are  absorbed,  whereas  the  others  (those  not  so  deviated)  are  trans¬ 
mitted  almost  completely.  H.  R.  Le  S. 

Theory  of  the  Latent  Image.  By  Eugen  Englisch  ( Chem . 
Centr.,  1900,  i,  706  ;  from  Arch.  wiss.  Phot.,  2,  50 — 52). — According 
to  Schaum,  the  small  lateral  extension  of  the  darkening  compared  with 
its  depth  points  to  the  capability  of  development  being  due  to  the  action 
of  chemically  active  rays,  and  not  to  that  of  silver  germs.  This  fact, 
however,  must  not  be  quoted  against  the  contact  theory,  as  is  done  by 
Eder.  The  subhaloid  theory  is  to  be  rejected  because,  according  to  it, 
the  undeveloped  fixed  image  should  be  twice  as  strong  as  the  developed 
fixed  image.  It  appears  that  an  appreciable  part  of  the  silver  bromide 
is  altered  in  the  light,  and  thus  prepared  for  development.  If  this 
can  be  proved,  both  the  silver  germ  and  subhaloid  theories  must  be 
given  up  (compare  Abegg ;  Luther,  this  vol.,  ii,  253).  J.  C.  P. 

Reversibility  of  Voltaic  Cells.  By  T.  Sidney  Moore  (Phil.  Mag., 
1900,  [v],  49,  491 — 496). — Experiments  were  made  to  test  the  reversi¬ 
bility  of  the  following  voltaic  cells  ;  copper  and  zinc  in  solutions  of  their 
sulphates  and  of  their  chlorides,  copper  and  cadmium  in  solutions  of 
sulphates  or  chlorides,  and  the  Clark  cell.  The  experimental  method 
is  described  and  the  results  indicate  that  all  the  cells  examined  were 
reversible,  the  slight  differences  in  the  E.M.F.’s  observed  being  within 
the  limits  of  experimental  errors.  L.  M.  J. 

Alleged  Identity  of  Red  and  Yellow  Mercuric  Oxides.  II. 
By  Ernst  Cohen  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1900,  2, 
458 — 460.  Compare  this  vol.,  ii,  184). — The  E.M.F.  of  the  mercuric 
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oxide  cell  previously  described  increases  from  0'685  millivolt  at  25°  to 
0*773  millivolt  at  35°,  so  that  the  temperature  coefficient  is  0*0088 
millivolt.  When  this  value  is  introduced  in  the  equation 

7 r  =  +  T.dirjdT, 

E ,  the  heat  of  transformation  of  the  yellow  into  the  red  oxide,  is 
calculated  to  be  —89*4  cal.  Yaret  found  the  heat  of  reaction  of 
the  red  oxide  with  hydrocyanic  acid  to  be  31550  cal.,  whilst  Berthelot 
found  31600  cal.  for  the  heat  of  reaction  of  the  yellow  oxide  with  the 
same  acid.  The  difference  of  —  50  cal,  is  of  the  same  order  as  the 
value  calculated  above.  J.  C.  P. 

Electrical  Conductivity  of  Liquid  Ammonia  Solutions.  By 
Edward  C.  Franklin  and  Charles  A.  Kraus  (A mer.  Chem.  J.,  1900, 
23,  277 — 313.  Compare  Abstr.,  1899,  ii,  202,  208,  284). — The 
authors  regard  the  work  of  Cady  (Abstr.,  1898,  ii,  203)  and  Goodwin 
and  Thompson  ( Phys .  Rev.,  1899,  8,  38)  as  being  of  a  merely  quali¬ 
tative  nature,  and  accordingly  describe  a  complicated  apparatus  in 
which  liquid  ammonia  can  be  purified,  and  isolated  for  a  length  of 
time.  Numerous  compounds  have  been  used  as  solutes,  and  the  con¬ 
ductivity  of  the  resulting  solutions  has  been  determined  by 
Kohlrausch’s  method.  The  molecular  conductivity  at  infinite 
dilution  for  solutions  of  binary  salts  in  ammonia  at  —  38°  ranges 
from  290 — 340  Kohlrausch  units;  a  much  greater  value  than  that 
for  the  corresponding  aqueous  solutions  at  18°,  probably  owing  to  the 
greater  ionic  velocities  in  ammonia  solutions.  The  dissociation  of 
binary  salts,  however,  is,  as  a  rule,  less  than  in  aqueous  solutions,  and 
Ostwald's  dilution  law  holds  approximately  for  solutions  of  these  salts 
in  ammonia.  Silver  iodide  is  dissociated  in  ammonia,  although  to  a 
less  extent  than  other  binary  salts ;  mercuric  cyanide  and  silver 
cyanide  both  give  conducting  solutions,  but  the  molecular  conductivity 
of  the  former  falls  slightly,  that  of  the  latter  rises  slightly,  with 
dilution.  The  only  ternary  salt  fully  examined,  strontium  nitrate,  has 
a  high  molecular  conductivity,  and,  as  in  aqueous  solution,  it  ap¬ 
proaches  its  maximum  more  slowly  than  the  binary  salts.  Many  nitro¬ 
compounds  are  good  conductors  when  dissolved  in  ammonia  ;  so  are 
generally  acid  and  basic  amides.  These  latter  are  regarded  as  acids 
and  bases,  derived  from  ammonia  in  the  same  way  as  oxygen  acids 
and  bases  are  derived  from  water ;  this  analogy  is  borne  out  by  the 
chemical  behaviour  of  ammonia  solutions  of  the  amides  and  by  their 
action  on  indicators.  In  agreement  with  Cady,  the  authors  find  that 
ammonia  solutions  of  the  alkali  metals  conduct  electricity  without 
polarisation  at  the  electrodes.  The  molecular  conductivity  of  these 
solutions  changes  but  slightly  with  the  concentration ;  the  tem¬ 
perature  coefficient  is  positive.  J.  C.  P. 

Electrolysis  of  Sodium  Chloride.  By  C.  G.  L.  Wolf  (J. 
Physical  Chem.,  1900,  4,  200 — -206). — The  author  describes  a  form  of 
U-tube,  fitted  with  a  stirrer,  which  he  used  for  the  electrolysis  of 
sodium  chloride  and  the  examinations  of  the  gases  liberated  at  each 
electrode.  The  solution  of  sodium  chloride  contained  about  300  grams 
per  litre,  with  1*8  grams  of  potassium  chromate  added,  and  the 
current  employed  was  about  1  ampere.  The  percentage  inefficiency 
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at  the  cathode  was  but  slight,  being  seldom  over  1  per  cent. ;  but  at 
the  anode  it  varied  more,  being  usually  about  20  per  cent.,  and  during 
the  experiment  of  7 ‘4  ampere  hours,  12 ’7  per  cent,  of  the  sodium 
chloride  had  been  oxidised  to  chlorate.  It  was  found  that  variations 
of  temperature  had  a  great  effect  on  the  efficiency,  and  that  efficient 
stirring  is  necessary.  L.  M.  J. 

Application  of  Faraday's  Law  to  the  Electrolysis  of  Fused 
Salts.  By  A.  Helfenstein  ( Zeit .  anorg .  Chem .,  1900,23,  255 — 316. 
Compare  Lorenz,  this  vol.,  ii,  333). — The  author  has  electrolysed  the 
chlorides  of  lead,  zinc,  tin,  cadmium,  and  silver,  and  lead  bromide  and 
iodide,  and  has  studied  the  influence  of  varying  conditions  on  the 
current  yield.  Neither  in  a  V-tube,  nor  in  any  simple  apparatus 
which  allows  direct  contact  of  the  anode  and  cathode  liquids,  can  a 
decomposition  be  effected  equal  to  that  required  by  Faraday’s  law. 
Base  of  temperature,  decrease  of  current  strength,  decrease  of  the 
distance  between  the  electrodes,  and  prolongation  of  the  electrolysis 
have  the  effect  of  diminishing  the  current  yield  ;  in  the  case  of  lead 
iodide,  however,  the  yield  increases  for  a  certain  interval,  600 — 800°, 
with  rise  of  temperature,  probably  owing  to  the  formation  of  per- 
iodide.  The  chief  cause  of  the  imperfect  yields  obtained  is  the  solu¬ 
bility  of  the  metal  in  its  fused  halogen  compounds,  and  a  consequent 
diffusion  to  the  anode  and  to  the  surface  of  the  electrolyte,  where  the 
metal  is  oxidised  or  goes  off  as  vapour.  Special  experiments,  in  which 
a  regulus  of  the  metal  was  kept  in  contact  with  its  fused  halogen 
compound,  showed  that  the  solubility  and  rate  of  diffusion  increase 
with  rise  of  temperature.  The  diffusion  of  the  halogen  from  the 
anode,  although  of  less  account  than  the  diffusion  of  the  metal  from 
the  cathode,  is  also  responsible  for  a  diminution  of  the  yield ;  this 
influence  of  the  halogen  increases  from  chlorine  to  iodine. 

An  approximately  theoretical  yield  is  obtained  when  the  disturbing 
factors  enumerated  above  are  removed.  The  anode  and  cathode  are 
separated  from  each  other,  either  by  being  enclosed  in  tubes  with 
lateral  openings,  or  by  the  interposition  of  a  diaphragm.  As  is  to  be 
expected,  the  enclosing  of  the  cathode  is  much  more  essential  than  the 
enclosing  of  the  anode.  Further,  the  electrolyte  is  allowed  to  solidify 
on  the  surface,  so  as  to  prevent  diffusion  of  metallic  vapour  into  the 
atmosphere,  and  the  temperature  is  kept  as  low  as  possible — just  above 
the  melting  point  of  the  salt.  With  these  precautions,  a  yield  is 
obtained  which  is  independent  of  temperature,  current  strength,  and 
duration  of  the  experiment.  J.  C.  P. 

Electrolytic  Conductivity  of  Saturated  Solutions.  By 
Harry  M.  Dawson  and  P.  Williams  {Zeit.  Elektrochem .,  1899,  0, 
141). — Apparatus  is  described  in  which  the  saturated  solution  may  be 
filtered  and  transferred  to  the  vessel  in  which  the  conductivity  is  to 
be  measured  without  change  of  temperature  and  without  exposure  to 
the  air. 

The  conductivity  of  supersaturated  solutions  of  some  readily 
soluble  salts,  such  as  magnesium  sulphate,  potassium  carbonate, 
calcium  chloride,  decreases  as  the  concentration  increases.  In  the 
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case  of  salts  having  a  transition  point,  this  may  be  determined  by 
making  a  series  of  determinations  of  the  conductivities  of  solutions 
saturated  at  different  temperatures.  When  the  results  are  plotted  in 
a  diagram,  curves  are  obtained  which  intersect  at  the  transition  tem¬ 
perature.  The  method  is  especially  applicable  to  salts  which  are  not 
readily  soluble  in  water.  The  transition  temperature  of  the  hydrates 
of  thorium  sulphate,  Th(S04)2,9H20  and  Th(S04)2,4H20,  was  found 
in  this  way  to  be  48°.  Determinations  with  the  dilatometer  and 
tensimeter  gave  respectively  46’5°  and  47'8°.  T.  E. 

Reducing  Action  of  Electrolytically  Deposited  Metals.  By 
A.  Binz  and  A.  Hagenbach  (Zeit.  Elektrochem.,  1899,  6,  261 — 271). 

* — When  indigotin  is  suspended  (a)  in  a  solution  of  sodium  hydroxide, 
(b)  in  a  solution  of  zinc  oxide  in  sodium  hydroxide,  and  the  two 
liquids  are  placed  in  the  cathode  compartments  of  two  electrolytic 
cells  with  zinc  cathodes  through  which  the  same  current  is  passed, 
then  the  indigotin  in  solution  ( b )  is  more  rapidly  reduced  than  that  in 
solution  (a).  The  deposition  of  zinc  at  the  cathode  would  thus  appear 
to  exercise  a  more  vigorous  reducing  action  than  the  evolution  of 
hydrogen.  Indigotin  is  not  a  very  suitable  substance,  however,  since 
it  is  insoluble  in  the  liquids  used.  Subsequent  experiments  were  made 
with  solutions  of  diamine-pure-blue,  Ponceau  B,  and  patent  blue  N. 
The  influence  of  the  cathode  metal  was  first  investigated.  The  solu¬ 
tion  was  placed  in  the  cathode  compartments  of  two  cells  which 
differed  only  in  the  nature  of  the  cathode  metal,  and  through  which 
the  same  current  was  passed.  The  colouring  matters  were  dissolved 
in  solutions  of  potassium  hydroxide  or  of  potassium  or  sodium  acetate. 
The  metals  used  were  copper,  platinum,  zinc,  and  mercury,  and  in  the 
case  of  the  latter  no  amalgam  was  formed,  the  alkali  metal  being  re¬ 
dissolved  as  fast  as  it  separated.  Practically  no  difference  was  found 
in  the  rate  of  reduction  with  the  different  cathodes.  By  using  a  con¬ 
centrated  solution  of  pure  potassium  hydroxide,  an  amalgam  of 
potassium  is  obtained  at  a  mercury  cathode  which  is  acted  on  very 
slowly  by  the  solution.  With  a  dilute  solution  of  potassium  hydroxide, 
the  potassium  is  dissolved  out  of  the  amalgam  much  more  rapidly. 
By  using  a  concentrated  and  a  dilute  solution  of  potassium  hydroxide, 
it  is  therefore  possible  to  have  evolution  of  hydrogen  in  one  cell,  and 
formation  of  amalgam  in  another.  In  this  way,  it  is  shown  that,  when 
hydrogen  is  evolved,  the  reduction  of  the  colouring  matters  takes 
place  very  much  more  slowly  than  when  an  amalgam  is  produced. 
These  experiments  point  to  the  alkali  metal  being  the  real  reducing 
agent,  and  not  the  hydrogen  liberated  by  the  action  of  the  metal  on 
water.  To  test  this  further,  zinc  is  caused  to  separate  at  a  mercury 
cathode  from  a  saturated  solution  of  zinc  oxide  in  sodium  hydroxide 
in  one  cell,  and  hydrogen  to  separate  from  a  solution  of  sodium 
hydroxide  at  a  copper  electrode  in  the  other,  both  cells  containing  the 
same  colouring  matter.  No  hydrogen  is  evolved  by  the  contact  of  the 
zinc  amalgam  with  the  solution,  so  that  any  reduction  which  occurs 
must  be  due  to  zinc.  Asa  matter  of  fact,  it  is  found  that  the  reduc¬ 
tion  always  takes  place  more  rapidly  in  the  cell  with  the  zinc  than  in 
that  in  which  the  equivalent  quantity  of  hydrogen  is  liberated.  The 
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authors  conclude  that  many  cases  of  supposed  reduction  by  nascent 
hydrogen  are  really  cases  of  direct  reduction  by  a  metal.  T.  E. 


Theory  of  Solution  Pressure.  By  S.  Roslington  Milner  (Phil. 
Mag.,  1900,  [v],  49,  417 — 423). — -The  author  regards  the  proof  given 
by  Nernst  for  the  expression  representing  the  difference  of  potential 
between  a  metal  and  the  solution  of  an  electrolyte  containing  the 
metal  in  the  ion  state  to  be  unsatisfactory,  as  the  possibility  of 
actually  carrying  out  the  individual  process  of  the  cycle  is  not 
apparent.  He  therefore  deduces  similar  expressions  by  a  slightly 
different  method  of  consideration  which  is  free  from  these  objections. 
When  the  value  of  the  solution  pressure  is  excessively  large,  as  in  the 
case  of  zinc  (109  atmos.),  the  author  considers  it  to  be  due  to  the  in¬ 
applicability  of  the  gas  laws  over  such  a  great  range  of  pressure,  and 
in  this  case  P  is  merely  a  constant,  such  that  RT  log.  P  represents  the 


value  of 


tion  pressure. 


of  the  ions  between  unit  pressure  and  the  actual  solu- 

L.  M.  J. 


Determination  of  some  Coefficients  of  Magnetic  Suscepti¬ 
bility.  By  Stefan  Meyer  (Ann.  Phys .,  1900,  [iv],  1,  664 — 667. 
Compare  this  vol.,  ii,  7). — The  magnetic  susceptibility  of  solutions  of 
vanadium  chloride  is  independent  of  the  dissociation,  and  the  molecular 
susceptibility  of  this  compound  is  found  to  be  1*25  x  10  ~6,  This 
value  stands  in  a  simple  relation  to  those  obtained  for  the  iron  group 
[Y  :  Ni :  Cr :  Fe' :  Co  :  Fe  :  Mn  =  | :  2  :  2| :  3  :  4  :  5  : 6]. 

A  higher  value  is  found  for  the  susceptibility  of  gadolinium  oxide 
than  that  previously  obtained ;  it  is  supposed,  on  the  ground  of 
spectroscopic  investigation,  that  the  old  preparation  contained  more 
or  less  of  a  strongly  magnetic  element.  From  samarium  sulphate, 
a  value  is  found  for  the  atomic  susceptibility  agreeing  well  with 
earlier  determinations.  J.  C.  P. 


Atomic  and  Molecular  Magnetism.  By  Stefan  Meyer  (Ann. 
Phys.,  1900,  [iv],  1,  668 — 672.  Compare  this  vol.,  ii,  7). — The  re 
suits  previously  recorded  are  supplemented  by  an  investigation  oi 
the  magnetic  susceptibility  of  copper  compounds.  The  fundamental 
difference  in  the  magnetic  behaviour  of  cupric  and  cuprous  salts, 
suggested  by  Wiedemann,  is  not  borne  out  by  the  experiments  ; 
cupric  and  cuprous  sulphides  are  about  equally  diamagnetic. 

The  molecular  volume  and  molecular  magnetism  are  compared 
with  the  sum  of  the  atomic  volumes  and  atomic  magnetisms  re¬ 
spectively,  and  it  is  seen  that  when  contraction  takes  place  in  the 
formation  of  the  compound,  the  molecular  magnetism  is  increased  ; 
when  an  increase  of  volume  takes  place,  the  diamagnetic  character 
becomes  more  marked.  Hence  it  is  permissible  to  calculate  the 
atomic  magnetism  of  an  element  from  the  molecular  magnetism  of 
its  compounds  only  when  the  molecular  volume  of  the  compound  is 
equal  to  the  sum  of  the  atomic  volumes. 

The  author  points  out  the  advantages  of  his  method  of  deter¬ 
mining  magnetic  susceptibility  over  that  of  du  Bois  and  Liebknecht 
(this  vol.,  ii,  127).  J.  C.  P. 
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Deduction  of  Reaction  Isotherms  and  Isochors  for  Systems 
involving  Dissociation.  By  Kikunaye  Iked  a  (Zeit.  phydkal.  Chem., 
1900,  33,  287 — 294). — A  theoretical  paper,  not  suitable  for  abstrac¬ 
tion.  J.  C.  P. 

Overflowing  Thermocalorimeter.  By  Gustave  Massol  ( Compt . 
rend.,  1900,  130,  1126 — 1128). — Begnault’s  thermocalorimeter  can 
only  be  used  for  small  ranges  of  temperature  below  40 — 50°.  The 
instrument  may  be  employed  at  temperatures  of  250°  and  300°  if 
concentrated  sulphuric  acid  is  employed  as  the  expanding  liquid 
instead  of  alcohol ;  it  also  becomes  possible  to  work  through  consider¬ 
able  ranges  of  temperature  by  adopting  an  overflow  principle  as  in 
Walferdin’s  maximum  weight  thermometer.  By  means  of  this  form 
of  thermocalorimeter,  the  author  has  determined  the  specific  heats  of 
salt  solutions  at  temperatures  near  their  boiling  and  freezing  points. 

G.  T.  M. 

Critical  Temperatures  of  some  Organic  Sulphur  Compounds. 
By  L.  Ferretto  (Gazzetta,  1900,  30,  i,  296 — 302). — IJsiDg  Altschul’s 
method  and  apparatus  (Abstr.,  1893,  ii,  446),  the  author  has  deter¬ 
mined  the  following  critical  temperatures  :  ethyl  mercaptan,  228° ; 
methyl  sulphide,  231*2°;  ethyl  sulphide,  284*67°;  methyl  ethyl 
sulphide,  259*66° ;  tsoamyl  mercaptan,  334°  (?).  The  following  com¬ 
pounds  show  decomposition  below  their  critical  temperatures,  which 
were  hence  determined  in  ethereal  solution,  Pawlewski’s  formula  for 
mixtures  being  employed :  fsoamyl  mercaptan,  320*92° ;  isoamyl 
sulphide,  391*25°;  allyl  sulphide,  380*38°;  ethyl  disulphide,  368*93° 
The  following  are  the  differences  between  the  critical  temperatures 
and  the  boiling  points  at  ordinary  pressures  *.  ethyl  mercaptan,  19T8°  ; 
methyl  sulphide,  193*9°;  ethyl  sulphide,  191*77°;  ethyl  methyl 
sulphide,  193*76°;  ^scamyl  mercaptan,  200*92°;  ^soamyl  sulphide, 
176*25°;  allyl  sulphide,  24T0°;  ethyl  disulphide,  216*13°.  Thus 
Pawlewski’s  law,  that  for  comparable  substances  there  is  a  constant 
difference  between  the  critical  temperature  and  the  boiling  point, 
holds  well  amongst  the  first  group  of  four  of  the  above  compounds, 
whilst  for  ^soamyl  mercaptan  and  Kearny  1  sulphide,  the  critical 
temperatures  of  which  were  determined  in  ether,  the  agreement  with 
the  law  is  less  good.  Guldberg’s  law  of  the  constancy  of  the  ratio 
between  the  absolute  critical  and  boiling  points  is  obeyed  well  by  all 
the  above  compounds  except  /soamyl  sulphide,  the  value  for  which, 
1*38,  differs  considerably  from  Guldberg’s  number  (1*55).  The  differ¬ 
ence  between  the  critical  temperatures  of  two  homologous  compounds 
of  the  above  series  is  roughly  proportional  to  the  difference  in  com¬ 
position.  The  following  table  shows  the  differences  between  the 
critical  temperatures  of  these  sulphur  derivatives  and  those  of  the 
corresponding  oxygen  compounds : 

Difference. 


EtSH 

228° 

EtOH 

244° 

-16 

C,HU-SH 

320*92 

C5Hn*OH 

306*6 

-14-32 

SMe2 

231*2 

Me20 

129*6 

+  101-6 

SEtg 

284*67 

Et20 

191 

+  93-67 

SMeEt 

259*66 

OMeEt 

167*7 

+  91-96 

S2Et2 

372*76 

Et202 

191 

+  181-76 
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Thus  in  the  ethers,  the  substitution  of  an  atom  of  sulphur  for  one 
of  oxygen  raises  the  critical  temperature  by  about  90°  to  100°,  whilst 
with  the  alcohols,  the  difference  is  much  smaller  and  in  the  opposite 
direction.  T.  H.  P. 

Heats  of  Combustion  and  Formation  of  Iodine  Compounds. 
By  Marcellin  P.  E.  Berthelot  ( Compt .  rend.,  1900,  130, 
1094 — 1101). — Iodine  compounds  are  completely  burnt  in  the  calori¬ 
metric  bomb  by  the  use  of  compressed  oxygen  and  a  priming  of  gun¬ 
cotton,  the  whole  of  the  halogen  being  liberated.  The  following 
thermochemical  constants  are  recorded  : 


Molecular  heat 

of  combustion. 

Molecular 

Constant 

Constant 

heat  of 

vol. 

pressure. 

formation. 

Methyl  iodide . 

..  196*1  Cal. 

196*5  Cal. 

+  1*3  Cal. 

Methylene  ,,  . 

..  178*1 

178*4 

-14*9 

Iodoform  . 

..  161*8 

161*9 

-  33*1 

Ethyl  iodide  . 

..  355*4 

356*0 

-24-0 

n-Propyl  „  . 

..  512*3 

514*3 

+  10*2 

zso-Propyl  „  . 

..  507*4 

509*1 

+  15-0 

Allyl  „  . 

..  476*85 

478-33 

-22*9 

Iodobenzene  . 

..  770-0 

770-7 

—  32-3 

o-Iodobenzoic  acid  . . 

..  769-4 

769-6 

+  63*1 

O'lodosalicylic  „  . 

..  706-5 

706-4 

+  126-3 

Diiodosalicylic  ,, 

..  700-2 

699*9 

+  98*3 

Ethylene  iodide . , . 

..  324*3 

324*9 

+  1-7 

Tetriodoethylene  . 

..  261-6 

261*6 

-73*0 

Iodopyrrole  (iodole),  C4RNI4 

..  503*3 

503*1 

-91-4 

The  substitution  of  solid  iodine  for  gaseous  hydrogen  in  methane  is 
always  attended  by  an  absorption  of  heat,  the  values  for  the  introduc¬ 
tion  of  successive  atoms  of  the  halogen  being  —17*6,  —17*0,  and 

—  18*2  Cal.  The  difference  between  the  heats  of  formation  of  allyl 
and  propyl  iodides  has  the  same  value  as  that  for  the  corresponding 
alcohols,  namely,  —33*1  Cal.  The  heat  absorbed  by  the  substitution 
of  iodine  for  hydrogen  in  benzene  is  —28*2  Cal.,  whilst  in  the  case  of 
benzoic  acid  it  is  —31*1  Cal.  The  introduction  of  the  first  atom  of 
iodine  into  salicylic  acid  is  accompanied  by  a  thermal  change  of 

—  12*5  Cal.,  whilst  that  of  the  second  produces  an  absorption  of 

—  28*0  Cal.  These  results  explain  the  non-formation  of  aromatic 
iodo-derivatives  by  direct  substitution.  The  addition  of  iodine  (1  mol.) 
to  ethylene  produces  a  heat  change  of  16*3  Cal.,  whilst  the  substitution 
of  the  four  hydrogen  atoms  of  this  olefine  by  iodine  is  accompanied  by 
an  absorption  of  heat,  namely,  —  58*4  Cal.  The  thermal  effect  of 
introducing  four  iodine  atoms  into  the  pyrrole  ring  is  —  73*4  Cal. 

G.  T.  M. 

Apparatus  for  determining  Molecular  Weights  by  the 
Boiling  Point  Method.  By  Herbert  N.  McCoy  ( Amer .  Chem.  J., 
23,  353 — 360). — In  applying  Walker  and  Lumsden’s  modification  of 
Landsberger’s  method  (see  Abstr.,  1898,  ii,  283  ;  Trans.,  1898,  73,  502), 
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the  author  has  combined  the  functions  of  the  jacket  and  the  boiling 
flask,  as  shown  in  the  accompanying  sketch. 

Suitable  quantities  of  the  pure  solvent  are  introduced  into  the  outer 
tube,  B,  and  the  inner  tube,  A.  The  solvent  in  B  is  boiled,  and  if  the 
side  tube,  d ,  be  closed,  the  vapour  passes  through  the  tube  a,  which  has 

five  small  perforations  at  its  lower  extremity, 
6,  into  the  solvent  in  A.  The  latter  is  thus 
raised  to  its  boiling  point,  and  the  excess 
vapour  passes  through  the  tube  c  to  a 
Liebig’s  condenser.  When  the  constant 
temperature  of  the  boiling  solvent  has  been 
ascertained,  the  side  tube,  d,  is  opened,  and 
the  boiling  interrupted  until  a  weighed 
quantity  of  the  solute  has  been  introduced 
into  the  inner  tube ;  as  in  Walker  and 
Lumsden’s  apparatus,  the  inner  tube  is 
graduated,  so  that  the  volume  of  the  solu¬ 
tion  can  be  read  off.  Test  experiments, 
in  which  various  substances  were  dissolved 
in  alcohol,  benzene,  ether,  or  water,  gave 
very  satisfactory  results.  J.  C.  P. 

A  Manostat.  By  A.  Smits  (Zeit. 
physikal  Chem .,  1900,  33,  39 — 46). — An 
apparatus  has  been  devised  to  secure  a  steady 
pressure  during  boiling  point  experiments, 
the  deviations  not  exceeding  1  mm.  of 
water.  The  space  in  which  the  pressure  is  to  be  kept  constant  is 
connected  (1)  with  the  shorter  limb  of  a  mercury  manometer,  (2) 
with  a  suction  pump.  If  the  latter  is  working  to  begin  with,  then 
the  mercury  in  the  shorter  limb  of  the  manometer  rises,  and  at  a  cer¬ 
tain  point  touches  a  copper  rod,  thereby  completing  a  circuit  con¬ 
taining  an  electromagnet ;  the  first  circuit  is  so  combined  with  a 
second  circuit  with  a  second  electromagnet  that  the  suction  pump  is 
shut  off,  and  is  connected  again  only  when  the  mercury  has  fallen 
below  the  point  of  the  copper  rod.  The  pressure  in  such  an  apparatus 
increases  very  slightly  with  a  rise  of  the  external  temperature,  and  is 
independent  of  the  variations  of  the  atmospheric  pressure. 

J.  C.  P. 

Disturbing  Influences  at  the  Critical  Point  of  Pure  Liquids 
and  Mixtures.  By  Rudolf  von  Hirsch  (Ann.  Phys.,  1900,  [iv],  1, 
655 — 663). — The  influence  of  gravity  on  the  critical  phenomena  is 
discussed.  It  is  also  pointed  out  that  the  appearance  or  disappearance 
of  the  meniscus  lags  behind  the  temperature,  and  experiments  with 
ether  show  that  the  extent  of  this  lag  depends  very  much  on  the  rate 
of  change  of  temperature.  As  the  mean  of  a  number  of  determinations 
with  different  tubes,  194*7°  is  given  as  the  critical  temperature  of  ether. 

The  author  considers  that  the  above  influences  are  sufficient  to 
account  for  many  of  the  anomalies  observed  at  the  critical  point,  and 
that  there  is  no  need  to  replace  van  der  Waals’  theory  by  newer  ones. 

J.  C.  P. 
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Determination  of  the  Decrease  in  the  Vapour  Tension  of 
Solutions  by  means  of  the  determination  of  the  Increase  in 
the  Boiling  Point.  By  A.  Smits  ( Proc .  K .  Akad.  Wetensch.  Amster¬ 
dam ,  1900,  2,  469 — 477). — The  boiling  vessels  used  were  made  of 
silver,  and  could  be  connected  with  the  manostat  devised  by  the 
author  (see  this  vol.,  ii,  388).  Enamel  grains  and  silver  tetrahedra 
were  employed  to  induce  regular  boiling,  and  the  condensed  vapour 
flowed  back  through  a  tube  with  outlets  turned  away  from  the 
thermometer.  With  a  steady  pressure,  the  boiling  point  of  water 
remained  constant  to  0  002°;  but  it  was  noticed  that  a  1  cm.  vertical 
displacement  of  the  thermometer  caused  a  difference  of  0*01 — 0*03°  in 
its  indications. 

Two  such  silver  vessels,  A  and  B ,  containing  distilled  water,  were 
connected  with  the  manostat,  and  the  temperature  of  boiling  recorded. 
A  weighed  quantity  of  solute  was  introduced  into  A ,  and  the  pressure 
was  adjusted  so  that  the  boiling  point  of  the  solution  was  the  same  as 
that  of  the  pure  water  under  the  original  pressure.  The  thermometer 
immersed  in  the  boiling  water  in  B  had  now  fallen,  and  the  difference 
between  the  readings  of  the  two  thermometers  corresponded  with  the 
decrease  of  vapour  tension  due  to  the  dissolved  substance.  The 
results  of  the  investigation  are  to  be  communicated  later.  J.  C.  P. 

Theory  of  Vapour  Pressure.  By  R.  G-ahc.  (Zeit.  physikal.  Chem.> 
1900,  33,  178—214). — A  method  is  described  for  the  measurement  of 
the  partial  pressures  of  electrolytes  dissolved  in  water,  and 
especially  applicable  to  very  small  pressures ;  it  consists  essentially 
in  the  aspiration  of  a  known  volume  of  air  through  (1)  the  solution 
and  (2)  a  flask  of  perfectly  pure  water,  the  partial  pressure  being 
estimated  from  the  increase  of  conductivity  of  the  water  in  this 
flask.  As  is  evident,  many  precautions  are  necessary  to  en¬ 
sure  accuracy  with  a  method  of  this  nature,  and  of  these  a  full 
account  is  given.  The  author  investigates  theoretically,  from  the 
thermodynamical  basis,  the  relations  between  partial  pressure  and 
cryoscopio  depression,  and  calculates  the  former,  in  the  case  of 
hydrogen  chloride,  from  Roloff’s  freezing  point  determinations  (Abstr., 
1896,  ii,  291).  The  values  so  obtained  are  compared  with  direct 
determinations  by  the  above  method,  the  agreement  being  satisfactory, 
as,  for  example,  6*74  per  cent,  acid,  found  0*0094  mm.  mercury,  calc. 
0*0094;  3*5  per  cent.,  found  0*00117  mm.,  calc.  0*00116.  From 
the  values  of  the  partial  pressure  of  hydrochloric  acid,  the  decom¬ 
position  tension  in  salts  of  organic  bases  may  be  determined  in  the 
case  of  the  insoluble  salts  of  insoluble  bases  by  finding  the  strength 
of  the  acid  with  which  the  salt  is  in  equilibrium.  If  a  solution  of 
ammonium  chloride  be  boiled,  owing  to  dissociation  and  the  greater 
partial  pressure  of  ammonia,  the  distillate  is  alkaline  and  the  residue 
acid,  but  the  author  finds  that  *air  passed  over  solid  ammonium 
chloride  causes  no  increase  of  conductivity  in  the  water ;  the  salt  is 
hence  not  dissociated,  and  possesses  but  a  very  small  vapour  pressure. 
Equations  similar  to  those  previously  deduced  also  hold  for  mixtures 
of  two  or  three  components,  and  the  author  discusses  the  cases  of 
sulphuric  acid  hydrates  and  of  hydrated  crystals.  The  partial 
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pressure  of  sulphuric  acid  in  solution  could  not  be  determined  by  this 
method,  however,  owing  to  the  fact  that  the  acid  sufficiently  concen¬ 
trated  to  give  a  measurable  pressure  showed  also  a  partial  dissociation 
with  formation  of  sulphur  dioxide.  L.  M.  J. 

Liquefaction  of  Gaseous  Mixtures  of  Carbon  Dioxide  and 
Sulphur  Dioxide.  By  F.  Caubet  ( Compt .  rend.,  1900,  130, 
828 — 829). — The  experiments'previously  recorded  (this  vol.,  ii,  191)  are 
extended  to  mixtures  of  carbon  dioxide  and  sulphur  dioxide,  eight 
different  mixtures  being  examined,  and  the  critical  line  obtained. 
Retrograde  condensation  is  obtained  at  all  compositions,  and,  for  the 
most  favourable  mixtures,  is  observed  between  wide  limits  of  tem¬ 
perature  and  pressure,  namely,  7°  and  30  atm  os.,  whilst  the  ratio  of 
the  maximum  volume  of  the  liquid  to  the  total  volume  is  also  great, 
reaching  0*2.  L.  M.  J. 

Relative  Rates  of  Effusion  of  Argon,  Helium,  and  some 
other  Gases.  By  Frederick  G.  Doxnan  (Phil.  Mag.,  1900,  [v],  49, 
423 — 446). — The  rate  of  effusion,  that  is,  efflux  through  a  small  hole 
in  a  thin-walled  partition,  is  theoretically  considered  ;  assuming  that 
viscosity  effects  are  eliminated,  that  the  ideal  gas  laws  hold,  that  the 
efflux  is  adiabatic,  and  that  the  motion  is  steady,  the  rates  of  effusion 
of  two  gases  are  still  not  simply  proportional  to  the  square  roots  of 
the  densities,  but  are  also  dependent  on  the  ratios  of  the  two  specific 
heats  for  the  two  gases.  Considerable  difficulty  was  experienced  in 
obtaining  apertures  for  which  the  viscosity  effect  was  negligeable,  and 
a  correction  for  viscosity  is  given,  but  is  in  most  cases  very  small. 
The  results  show  that,  when  compared  with  oxygen,  the  rate  of  effusion 
of  argon  is  3J  per  cent,  faster  than  that  calculated  merely  from  the 
densities,  and  this  is  in  qualitative  accord  with  the  theoretical  deduc¬ 
tion,  or  may  be  regarded  as  an  additional  proof  of  a  high  specific 
heat  ratio.  Hydrogen,  oxygen,  and  carbon  monoxide  have  rates  of 
effusion  in  accord  with  those  calculated,  the  specific  heat  ratios  being 
also  approximately  equal  for  these  gases ;  the  effusion  of  carbon 
dioxide  is,  however,  about  1  percent,  faster  than  that  calculated  from 
the  density,  and  this  is  not  aseribable  to  a  high  specific  heat  ratio. 
With  helium,  a  relatively  large  viscosity  correction  has  to  be  intro¬ 
duced,  but  the  results  are  still  not  in  accord  with  theory,  the  rate 
being  slower  than  that  calculated  from  the  density.  The  author 
hence  concludes  that  some  factor  has  been  omitted  in  the  theoretical 
consideration,  and  that  this  is  probably  to  be  found  in  the  Joule- 
Thomson  effect.  It  is  shown  that  a  gas  will  effuse  more  slowly  or 
more  rapidly  than  an  ideal  gas,  according  as  the  Joule-Thomson  effect 
is  negative  or  positive.  As  for  all  the  gases  which  Joule  and 
Thomson  examined,  the  constant  was  positive  except  for  hydrogen, 
where  the  sign  is  uncertain,  and  as  helium  is  even  more  “perfect" 
than  hydrogen,  it  is  probable  that  the  sign  is  here  negative,  and  that 
the  anomalies  of  effusion  are  hence  explicable.  L.  M.  J. 

Dissociation  in  Dilute  Solutions  at  0°.  By  W.  O.  Dampieb 
Whetham  ( Proc .  Roy .  Soc.,  1900,  66,  192 — 203). — The  degree  of 
dissociation  in  dilute  solutions,  as  determined  by  the  conductivity  at 
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18°  or  25°,  is  not  directly  comparable  with  the  value  arrived  at  from 
freezing  point  experiments.  The  author  has  accordingly  measured  tho 
conductivity  at  0°  of  solutions  of  sulphuric  acid,  potassium  chloride, 
barium  chloride,  copper  sulphate,  potassium  permanganate,  potassium 
ferricyanide,  and  potassium  dichromate.  The  results  are  contained  in 
a  number  of  tables,  and  curves  are  drawn  showing  how  a,  the  degree 
of  dissociation,  varies  with  the  concentration.  At  0°,  a  falls  less 
rapidly  with  increasing  concentration  than  at  higher  temperatures. 
The  curve  for  sulphuric  acid  shows  a  maximum,  in  agreement  with 
other  observations  at  higher  temperatures.  The  curve  for  potassium 
permanganate  likewise  shows  a  fall  in  the  value  of  a  for  the  most 
dilute  solutions  ;  this  the  author  attributes  to  the  action  of  the  salt 
on  the  impurities  left  in  the  solvent. 

It  may  be  noted  that  the  solvent  and  solutions  were  not  allowed  to 
come  in  contact  with  anything  except  platinum.  J.  C.  P. 

Relation  of  Taste  of  Acids  to  their  Degree  of  Dissociation. 
II.  By  Theodore  W.  Richards  (J.  Physical  Ghem .,  1900,  4, 
207 — 211). — Owing  to  the  fact  that  the  sour  taste  of  acid  salts  is 
stronger  than  would  be  expected  from  the  concentration  of  the 
hydrogen  ions,  Kahlenberg  considered  the  explanation  of  the  sour 
taste  from  the  standpoint  of  the  dissociation  theory  to  be  unsatis¬ 
factory  (this  vol.,  ii,  271).  If,  however,  the  sensation  of  taste  is  due 
to  a  chemical  action  between  the  substance  and  some  constituent  of 
the  tongue  surface,  then  the  sensation  may  be  accompanied  by  a 
removal  of  hydrogen  ions,  and  hence  further  dissociation  would  occur 
in  accord  with  the  mass  action  law.  It  follows,  therefore,  that  although 
the  order  of  dissociation  is  correctly  found,  yet  no  quantitative  con¬ 
nection  can  be  obtained  from  the  taste,  and  this  is  in  accord  with 
experiment.  The  above  explanation  is  also  in  agreement  with  the 
paralysis  of  the  sense  of  taste  by  concentrated  solutions,  and  the 
author  points  out  that  hydrogen  and  hydroxyl  ions,  which  are  those 
possessing  the  most  marked  taste  (Hober  and  Kiesow,  Abstr.,  1899, 
ii,  206),  are  also  those  most  capable  of  causing  reactions  in  substances 
likely  to  be  present  in  the  tongue.  Observed  phenomena  are  hence 
not  opposed  to  the  dissociation  theory  (compare  Abstr.,  1898,  ii,  209)* 

L.  M.  J. 

Simple  Proof  of  van’t  Hoff’s  Osmotic  Pressure  Law.  By 
Kikunaye  Ikeda  ( Zeit .  physikal.  Chem .,  1900,  33,  280 — 286). — A 
siphon  barometer  tube,  whose  longer  limb  is  of  small  bore,  has  its 
short  wider  limb  closed  by  a  moistened  piece  of  bladder.  The  space 
in  the  wider  limb  unoccupied  by  mercury  is  filled  with  some  gas,  such 
as  nitrogen,  which  is  insoluble  in  water.  When  the  whole  is  surrounded 
by  a  gas,  for  example,  ammonia,  which  is  soluble  in  water,  the  mercury 
rises  in  the  longer  limb  owing  to  the  diffusion  of  ammonia  through  the 
bladder,  which  thus  acts  as  a  semipermeable  membrane.  If  A  be  the 
gas  for  which  the  membrane  is  permeable,  and  B  the  gas  for  which  it 
is  not  permeable,  it  can  be  shown  that  the  partial  pressure  ( p )  of  B  is 
independent  of  the  concentration  of  A  ;  when  this  concentration  is 
small,  the  relation  p  —  R TO  holds,  and  from  the  above  it  must  also 
hold  when  the  concentration  of  A  is  great :  in  this  way,  the  law  can 
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be  extended  to  the  case  of  a  solution,  where  A  becomes  the  solvent 
and  B  the  solute. 

From  the  law  p~R TC,  Henry’s  law  is  deduced;  the  supposition 
that  the  absorption  coefficient  varies  with  the  concentration  of  the  gas 
is  shown  to  be  contrary  to  thermodynamical  laws.  J.  C.  P. 

Hardness  of  Elementary  Substances.  By  Johannes  R. 
Rydberg  (Zeit.  physikal.  Chem .,  1900,  33,  353 — 359). — On  the  basis 
of  Mohs'  scale,  and  with  the  help  of  the  existing  data,  an  attempt  is 
made  to  assign  a  numerical  value  for  the  hardness  of  the  elements. 
The  numbers  obtained  show  that  the  hardness  is  a  periodic  function  of 
the  atomic  weight.  J.  C.  P. 

Limited  Chemical  Reactions  in  Homogeneous  Systems : 
Modulus  Law.  By  A.  Ponsot  ( Compt .  rend.,  1900,  130,  829 — 832). 

A  theoretical  paper  in  which  the  author  deduces  that  in  a  system  in 
equilibrium,  the  latter  is  independent  of  the  pressure  or  of  the  presence 
of  foreign  substances,  that  if  equilibrium  is  established  at  constant 
pressure,  the  volume  is  a  minimum,  and  if  at  constant  volume  the 
pressure  is  a  minimum.  Thus  the  interaction  of  two  salts  in  solution 
leads  to  a  minimum  volume,  and  hence  at  equilibrium  2  dv/dm  =  0, 
where  dvjdm  is  the  coefficient  of  volume  increase  by  addition  of 
equivalents  of  the  salts,  and  from  this,  as  an  immediate  consequence, 
follows  the  additive  effect  of  each  radicle  in  causing  change  of  volume 
in  aqueous  solution,  and  hence  also  change  of  density.  That  is,  the 
coefficient  of  increase  of  density  by  the  substitution  of  one  radicle  for 
another  is  independent  of  the  radicle  to  which  they  are  combined,  and 
there  is  thus  obtained  what  is  termed  the  density  modulus.  Similarly, 
could  be  obtained  modulus  of  vapour  pressure,  osmotic  pressure,  cryo- 
scopic  depression,  &c.  The  author  points  out  that  these  deductions  are 
established  without  any  presumption  of  dissociation.  L.  M.  J. 

Physical  Reactions  and  the  Mass  Law.  By  Azariah  T. 
Lincoln  ( J .  Physical  Chem.,  1900,  4,  161 — 187). — Bancroft  has 
shown  that  the  relations  between  the  compounds  in  certain  cases  of 
physical  equilibrium  may  be  represented  by  a  modification  of  the  usual 
mass-action  formula,  in  which  the  exponential  factors  are  not  neces¬ 
sarily  integers.  Thus  the  relation  between  the  concentrations  x,  y  of 
two  non-miscible  liquids  in  a  third  consolute  liquid  of  concentration  s 
may  be  represented  by  the  equation  xayP/za+P  =  c,  and  in  this  expres¬ 
sion  the  concentrations  may  be  expressed  in  units  of  any  nature.  If 
the  liquids  are  mutually  soluble,  the  equilibrium  formula  becomes 
(x  —  s2y)a(y  —  8lx)^jaft+^  =  c,  where  s1  and  s2  are  the  mutual  solubilities 
(Bancroft,  Abstr.,  1895,  ii,  157).  Experimental  work  has  shown 
that  these  equations  represent  the  facts  with  a  fair  degree  of  accuracy 
(Taylor,  Abstr.,  ii,  1898,  66,  213  ;  Bathrick,  Abstr.,  1897,  ii,  135), 
and  the  author  has  examined  the  system  water,  benzene,  alcohol,  using 
pure  compounds  and  employing  great  precautions  to  ensure  accuracy 
in  the  equilibrium  determinations.  He  finds  the  results  to  be  in 
almost  perfect  accord  with  those  given  by  the  above  expression,  the 
differences  being  far  smaller  than  in  previous  less  accurate  experi¬ 
ments  and  seldom  reaching  J  per  cent.,  and  he  considers  that  if  the 
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experimental  difficulties  could  be  more  completely  overcome,  the  accord 
would  be  still  more  perfect.  Under  these  circumstances,  he  holds  that 
the  formula  is  not  merely  empirical,  but  represents  the  facts  abso¬ 
lutely,  and  is  hence  the  expression  of  an  actual  natural  law. 

L.  M.  J. 

Equilibria  in  the  System  :  Water,  Phenol,  and  d-Tartaric  or 
Racemic  Acid.  By  Frans  A.  H.  Schreinemakers  (Zeit.  physikal. 
Ghem 1900,  33,  74 — 77.  Compare  Abstr.,  1899,  ii,  739). — The  in¬ 
fluence  of  these  two  acids  in  raising  the  critical  mixture  temperature 
of  water  and  phenol  is  equal,  and  much  less  than  that  of  sodium 
chloride  ( loc .  cit.).  The  critical  mixture  temperature  of  a  water- 
phenol  system  containing  40*9  per  cent,  of  tartaric  acid  (referred  to 
water  +  tartaric  acid)  is  about  30°  higher  than  that  of  the  water- 
phenol  mixture  alone.  It  appears  that  the  elevation  of  the  critical 
mixture  temperature  by  a  third  substance  is  not  only  a  function  of 
the  molecular  weight  of  this  substance,  but  depends  also  on  other 
factors.  J.  C.  P. 

Equilibria  in  the  System  :  Water,  Phenol,  and  Acetone. 
By  Frans  A.  H.  Schreinemakers  (Zeit.  physikal.  Chem.y  1900,  33, 
78 — 98). — Mixtures  of  water  and  acetone  of  known  composition  were 
put  in  glass  tubes,  and  known  weights  of  phenol  added ;  the  tubes 
were  closed  and  the  temperatures  observed  at  which  the  contents 
became  homogeneous.  A  number  of  tables  are  thus  obtained,  and 
the  corresponding  curves  drawn,  showing  how  this  temperature  varies 
with  the  composition  of  the  ternary  mixture.  The  results  are  repre¬ 
sented  also  by  means  of  the  triangular  system,  and  the  binodal  curves 
are  drawn  for  various  temperatures :  those  for  higher  temperatures 
are  enclosed  by  those  for  lower  temperatures,  and  ultimately  shrink 
to  a  point  corresponding  with  the  temperature  92°,  and  the  composition 
59  per  cent,  of  water,  12  per  cent,  of  acetone,  and  29  per  cent,  of 
phenol.  The  chief  feature  of  interest  is  that  whilst  above  68°  separ¬ 
ation  into  two  layers  takes  place  in  none  of  the  three  binary  systems 
water-acetone,  water- phenol,  and  phenol-acetone,  yet  such  a  separation 
can  take  place  up  to  92°  in  mixtures  containing  all  three  substances. 

The  paper  contains  also  a  review  of  the  author’s  experimental  work 
on  ternary  systems  (compare  Abstr.,  1897,  ii,  483  ;  1898,  ii,  329,  424, 
564  ;  1899,  ii,  739  ;  this  vol.,  ii,  135).  J.  C.  P. 

The  System :  Water,  Phenol,  and  Hydrochloric  Acid.  By 
W.  H.  Krug  and  Frank  K.  Cameron  (J.  Physical  Chem .,  1900,  4, 
188 — 192). — If  hydrochloric  acid  be  added  to  the  partially  consolute 
mixture  of  phenol  and  water,  the  temperatures  at  which  solid  phenol 
can  exist  are  altered.  Since  the  system  containing  the  solid  phenol 
and  two  liquid  phases  is  still  monovarient,  there  is  no  definite  melting 
point,  but  if  the  quantity  of  water  is  great  compared  with  that  of  the 
phenol,  the  range  of  temperatures  in  which  the  solid  phase  persists 
becomes  very  small  and  a  freezing  point  may  be  obtained.  These 
values  were  determined  for  solutions  containing  from  0  to  130  grams 
of  hydrochloric  acid  per  litre,  and  a  curve  for  temperatures  against 
acid  concentration  is  given ;  the  temperature  in  water  was  found  to 
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be  1*365°,  and  in  the  most  concentrated  solution  17*195°.  The  author 
suggests  that  from  this  curve  the  concentration  of  a  hydrochloric 
acid  solution  may  be  quickly  determined  approximately  from  the 
freezing  point  of  phenol  in  it.  L.  M.  J. 

Velocity  of  Reaction  of  Acids  in  Organic  Solvents.  By  M. 
Geiger  ( Gazzetta ,  1900,  30,  i,  225 — 233). — The  action  of  methyl 
alcoholic  solutions  of  various  acids  on  marble  has  been  studied.  For 
solutions  of  hydrogen  chloride,  the  action  is  much  slower  than  that  of 
the  aqueous  acid  ;  the  initial  velocity  of  reaction  increases  with  the 
concentration  of  the  solution,  but  less  rapidly  than  the  latter,  so  that 
the  ratio  of  velocity  to  concentration  shows  a  considerable  diminution, 
owing  to  the  decreasing  dissociation  of  the  acid  in  concentrated  solu¬ 
tions.  The  reaction  is  greatly  influenced  by  changes  of  pressure,  an 
increase  of  8  cm.  of  mercury  above  the  atmospheric  pressure  serving 
to  completely  stop  the  action.  Methyl  alcoholic  solution  of  hydrogen 
bromide  attacks  marble  slightly  more  energetically  than  the  chloride 
solution  does,  whilst  with  hydrogen  iodide  the  reaction  is  a  little 
slower.  The  initial  velocities  with  which  marble  is  attacked  by  these 
acids  and  by  nitric  acid,  calculated  for  1  c.c.  of  gas  evolved  per  min¬ 
ute  and  per  sq.  cm.  of  surface,  are  given  in  the  following  table  : 

4-Normal.  2-Normal.  Normal.  0 ‘5-Normal. 


HC1 .  0*26  0*20  0*16  0*12 

HBr  .  0*31  0*22  0*17  — 

HI  .  —  0*19  0*15  — 

HNOs .  —  0*25  0*14  — 


From  these  values,  it  is  seen  that  molecular  solutions  of  these  acids 
in  methyl  alcohol,  when  not  too  concentrated,  give  the  same  velocity 
of  reaction  with  marble.  Calcium  sulphate  being  insoluble  in  methyl 
alcohol,  the  action  of  a  methyl  alcoholic  solution  of  sulphuric  acid  on 
malachite  was  studied,  and  it  was  found  that  no  action  takes  place  ; 
the  same  is  the  case  if  blocks  of  fused  sodium  carbonate  are  employed, 
although  hydrogen  chloride  dissolved  in  methyl  alcohol  reacts  readily 
with  both  these  substances.  Formic,  acetic,  and  the  chloroacetic  acids 
are  not  dissociated  in  methyl  alcohol  solution  and,  as  would  hence  be 
expected,  do  not  attack  marble  or  other  carbonates.  Zinc  and  mag¬ 
nesium  are  attacked  much  more  readily  than  marble  by  a  methyl 
alcoholic  solution  of  hydrogen  chloride.  T.  H.  P. 

Hydrolysis  in  Organic  Solvents.  By  A.  Cajola  and  A.  Cap- 
pellini  ( Gazzetta ,  1900,  30,  i,  233 — 240.  Compare  Gennari,  Abstr., 
1896,  ii,  413). — The  velocity  with  which  methyl  acetate  is  hydrolysed 
by  caustic  soda  or  potash,  when  dissolved  in  various  alcohols,  has  been 
measured.  The  mean  hydrolysis  constants  are  given  in  the  following 
table  : 

Propyl  alcohol.  ^soButyl  alcohol.  isoAmyl  alcohol 


Soda .  0*004371  0*00941  0*0117 

Potash .  0*004279  0*008285  0*01107 


Thus  the  action  is  least  energetic  in  propyl  alcohol ;  this  confirms  the 
observations  of  Gennari  ( loc .  cit.),  who  found  that  sodium  hydroxide  and 
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methoxi.de  have  a  stronger  hydrolysing  action  in  ethyl  alcohol  than  in 
methyl  alcohol.  In  these  alcohols,  sodium  hydroxide  acts  more  ener¬ 
getically  than  potassium  hydroxide.  The  hydrolysis  of  methyl  acetate 
by  means  of  methyl  alcoholic  solutions  of  sodium,  potassium,  barium, 
strontium,  ammonium,  and  tetramethylammonium  hydroxides  has  also 
been  studied.  Contrary  to  what  would  be  expected  on  the  dissociation 
hypothesis,  sodium  hydroxide  has  a  hydrolysing  effect  less  energetic 
than  barium  or  strontium  hydroxides.  T.  H.  P. 

Energy  of  Acids  Dissolved  in  Mixtures  of  Organic  Solvents 
and  Water.  By  Antonio  Morello  ( Gazzetta ,  1900,  30,  i,  257 — 264). 
— The  inversion  of  cane  sugar  by  means  of  hydrochloric  and  the 
chloroacetic  acids  has  been  measured  in  aqueous  methyl  alcohol  (about 
86  per  cent.)  and  in  aqueous  acetone  (about  70  per  cent.)  at  the 
dilution  V=  10.  The  constants  are  as  follows  : 

86  per  cent.  70  per  cent, 

methyl  alcohol.  acetone. 


HC1  .  0*00102  0*00122 

CC13-C02H  .  0*000136  0*000121 

CHC12-C02H .  0-0000404  0*0000306 

CH2C1*C02H .  —  0*00000416 


The  dissociation  constants  for  hydrochloric  and  trichloroacetic  acids, 
as  deduced  from  the  electrical  conductivities,  are  for  the  aqueous 
methyl  alcohol,  0*522  and  0*241,  and  for  the  aqueous  acetone,  0*183 
and  0*516  respectively.  These  results  show  that  trichloroacetic  acid, 
which  in  acetone  is  almost  completely  undissociated,  in  aqueous 
acetone  suffers  dissociation  to  a  greater  extent  than  does  hydrochloric 
acid.  Further,  the  values  obtained  from  the  electrical  conductivities 
for  hydrochloric  and  trichloroacetic  acids  differ  both  absolutely  and 
relatively  from  those  given  by  the  inversion  method.  T.  H.  P. 

Hydrolysis  of  Polysaccharides  and  Decomposition  of 
Esters  ;  Catalytic  Action  of  some  Metals.  By  Ottokar  Sulc 
(Zeit.  physikal.  Chem .,  1900,  33,  47 — 56). — Experiments,  supple¬ 
mentary  to  those  already  described  (Abstr.,  1897,  ii,  136),  show  that 
the  inversion  of  sucrose  is  accelerated  by  silver,  and  specially  by 
copper,  both  in  the  spongy  form.  Palladium  is  found  to  retard  the 
hydrolysis  by  dilute  acids  of  sucrose,  maltose,  and  raffinose. 

The  decomposition  of  amyl  acetate  by  water  is  very  much  slower 
in  the  presence  of  palladium,  osmium,  rhodium,  iridium,  copper,  and 
silver;  mercury  is  practically  without  effect.  With  ^sobutyl  acetate, 
qualitatively  similar  results  have  been  obtained.  In  view  of  the 
difficulty  of  securing  uniform  conditions,  no  attempt  has  been  made  to 
compare  quantitatively  the  catalytic  effect  of  the  metals  named. 

J.  C.  P. 

Chemical  Dynamics  of  the  Condensation  of  Acetone.  By 
Karl  Koelichen  (Zeit.  physikal.  Ghem.f  1900,  33,  129 — 177). — In  the 
presence  of  sodium  hydroxide,  acetone  undergoes  condensation  with 
the  formation  of  diacetonalcohol,  and  the  author  shows  that  this  re* 
action  is  reversible,  and  that  the  final  state  is  an  equilibrium  between 
the  two  products.  In  solutions,  not  too  concentrated,  it  is  shown  that, 
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in  accord  with  the  mass  action  law,  the  equilibrium  is  expressed  by  the 
equation  (1  -  x)v/x2  =  Jc. 

Although  the  velocity  of  the  reaction  is  greatly  influenced  by  the 
concentration  of  the  catalyser,  yet  this  has  no  effect  on  the  Anal  equi¬ 
librium,  the  velocity  in  either  sense  being  equally  affected.  The 
velocity  is  approximately  proportional  to  the  concentration  of  the 
hydroxyl  ions,  and  although  for  very  weak  bases  the  concordance  is 
very  imperfect,  yet  it  is  sufficient  to  indicate  that  the  hydroxyl  ion  is 
the  actual  catalyser,  and  the  discrepancies  may  be  ascribed  to  the 
effect  of  the  medium  on  the  dissociation  of  the  base,  and  to  secondary 
reactions.  The  velocity  of  the  reaction  hence  affords  a  means  for  the 
determination  of  the  hydrolysis  of  sodium  salts  of  weak  acids,  and  the 
values  so  obtained  for  sodium  carbonate  are  compared  with  those 
found  by  Shields  (Abstr.,  1893,  ii,  418),  with  which,  however,  they 
are  not  in  good  accord,  no  explanation  being  given  of  the  discrepan¬ 
cies.  Normal  salts  have  a  marked  action  on  the  velocity,  sodium 
chloride,  nitrate,  and  thiosulphate  causing  a  decrease,  sodium  sulphate 
an  increase.  The  effect  of  temperature  was  also  investigated ;  at  low 
temperatures,,  the  equilibrium  is  disturbed  with  increase  of  the  alcohol. 
Prom  the  values  of  the  equilibrium  constants  at  25*2°  and  0°,  the 
value  —  77*4A  is  calculated  for  the  heat  of  reaction.  L.  M.  J. 

Solubility  of  a  Mixture  of  Salts  having  one  Common  Ion. 
By  Charles  Touren  (Compt.  rend.,  1900,  130,  908 — 911). — The  solu¬ 
bility  of  a  salt  is  diminished  by  the  addition  of  another  containing  a 
similar  ion,  and  in  the  case  of  slightly  soluble  salts,  numerous  experi¬ 
ments  by  Noyes  with  others  have  proved  this  diminution  to  be  in 
accord  with  that  predicted  theoretically.  The  author  extends  the 
experimental  work  to  very  soluble  salts,  and  has  determined  the  solu¬ 
bility  field  for  potassium  nitrate  and  chloride,  and  nitrate  and  bromide. 
The  experiments  were  made  at  temperatures  of  14'5°  and  25*2°,  and 
in  each  case  the  results  are  shown  by  two  curves,  the  first  showing  the 
decrease  of  solubility  of  nitrate  by  addition  of  the  chloride  or  bromide, 
the  second  the  decrease  of  solubility  of  the  chloride  or  bromide  by 
addition  of  nitrate  ;  the  intersection  of  these  curves  gives  the  composi¬ 
tion  of  the  solution  in  equilibrium  with  the  two  solid  phases.  It  is 
seen  that  the  first  of  these  curves  is  identical  for  the  two  halogen 
salts,  when  the  concentrations  are  expressed  in  molecular  quantities, 
so  that  the  molecules  of  chloride  and  bromide  have  equal  effects  in 
lowering  the  solubility  of  the  nitrate,  and  are  hence,  even  at  high 
concentrations,  equally  dissociated.  L.  M.  J. 

Mechanism  of  Gelation  in  Reversible  Colloidal  Systems. 
By  W.  B.  Hardy  (Proc.  Roy.  Soc.,  1900,  66,  95 — 109). — The  pro¬ 
perties  of  the  ternary  system  alcohol-gelatin-water  have  been  studied. 
Below  a  certain  temperature  there  are  two  phases,  separated  by  a  well- 
defined  surface.  The  temperature  of  separation  is  raised  by  an 
increase  in  the  proportion  of  alcohol  or  gelatin,  and  lowered  by  an 
increase  in  the  proportion  of  water.  Both  phases  are  at  first  liquid, 
but  with  fall  of  temperature  one  becomes  solid.  The  solid  solution 
phase  forms  on  the  concave  side  of  the  surface  of  separation  when  the 
proportion  of  gelatin  is  small,  on  the  convex  side  when  the  proportion 
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of  gelatin  is  large.  The  more  slowly  the  two  phases  are  established, 
the  less  is  the  surface  of  separation,  both  in  extent  and  curvature. 

The  system  agar-water  was  also  studied.  A  hydrogel  of  agar  con¬ 
sists  of  a  solid  and  a  liquid  part ;  each  of  these  phases  is  a  mixture  of 
agar  and  water,  but  their  composition  depends  on  the  ratio  of  agar 
to  water  in  the  whole,  mass,  and  more  especially  on  the  temperature. 
Taking  the  gaseous  phase  also  into  account,  the  hydrogel  of  agar  is  a 
system  of  three  phases.  The  equilibrium  is  determined  by  the  chemical 
potential  of  the  components  in  the  various  phases,  by  two  pressures 
and  by  temperature,  other  operating  variables  being  capillary  tension 
and  the  energy  of  the  surface  between  the  fluid  and  solid  phases. 

J.  C.  P. 

Nature  of  so-called  Colloidal  Metallic  Solutions.  By  Bichard 
Zsigmondy  (Zeit.  physikal.  Chem.y  1900,  33,  63 — 73). — A  criticism  of 
the  conclusions  of  Stoeckl  and  Yanino  (this  vol.,  ii,  11).  The  author 
maintains  that  the  gold  solutions  previously  described  by  him  (Abstr., 
1898,  ii,  522)  are  really  colloidal  solutions,  and  not  merely  suspen¬ 
sions.  The  general  characteristics  of  these  two  classes  of  liquids  are 
discussed,  and  the  tests  applied  by  Stoeckl  and  Yanino  are  regarded 
as  quite  inadequate  and  inconclusive.  J.  C.  P. 

Representation  of  the  Periodic  System  of  the  Elements. 
By  Karl  Schirmeisen  (Zeit.  physikal.  Chem.,  1900,  33,  223 — 236). — 
The  elements  are  represented  in  a  system  of  circles,  the  angular  dis¬ 
placement,  in  a  clockwise  direction,  from  the  highest  point  of  the 
circle,  being  proportional  to  the  excess  of  the  atomic  weight  above  the 
initial  value.  The  first  circle  embraces  values  from  3*96  (helium)  to 
20,  so  that  lithium  is  situated  at  68*8°,  fluorine  at  337*7°,  &c. ;  the 
second  circle  is  from  20  to  37*1  j  the  third  and  fourth  form  a  figure  of 
eight,  the  upper  circle  embracing  values  between  37*1  and  48*3  and 
72*7  and  83*9,  the  lower  values  between  48*3  and  72*7.  A  similar  double 
set  occurs  for  the  fifth  and  sixth  groups,  83*9  to  131*4,  and  for  the 
eighth  and  ninth,  163  to  227,  the  tenth  circle  containing  only  two 
elements.  The  properties  of  elements  may  be  deduced  from  their 
positions  on  these  circles,  and  the  author  claims  that  his  arrangement 
gives  a  better  insight  into  the  relations  of  the  elements  than  any  pre¬ 
viously  published,  indicating  more  clearly  the  transition  of  pro¬ 
perties  of  the  elements  of  each  group,  and  the  properties  of  the  different 
elements ;  that  it  locates  the  sub-groups  more  perfectly,  connects 
coloured  ions  with  the  chemical  properties,  and  indicates  those  places 
in  the  Mendeleeff  system  which  it  is  probable  will,  or  will  not,  be 
filled.  L.  M.  J. 

Calibration  of  Glass  Tubes,  and  some  Compressibility  Co¬ 
efficients.  By  George  A.  Hulett  (Zeit.  physikal.  Chem.,  1900,  33, 
237 — 244). — The  glass  tube  employed  for  compressibility  determina¬ 
tions  was  calibrated  by  filling  with  mercury,  and  withdrawing  equal 
quantities  by  means  of  a  small  capillary  pipette,  the  tube  being  im¬ 
mersed  horizontally  in  a  specially  constructed  thermostat,  and  the 
position  of  the  end  of  the  mercury  read  by  a  microscope.  The  accuracy 
of  the  calibration  was  seen  by  the  concordance  of  the  corrected  lengths 
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of  a  mercury  thread  in  different  parts  of  the  tube.  The  apparent 
compressibility  of  mercury  in  this  tube  was  found  to  be  0*78  cubic 
millimetres  per  c.c.  per  100  atmospheres,  and,  accepting  Amagat’s 
value  of  0*0539  for  the  absolute  compressibility,  this  leads  to  the  value 
of  0*39  cubic  mm.  per  c.c.  for  the  expansion  of  the  glass  tube  per  100 
atmospheres,  which  agrees  well  with  the  value  0'40,  calculated  from 
the  dimensions  of  the  tube.  The  compressibility  of  pure  distilled 
water,  containing  dissolved  air,  was  found  to  be  0'04453  at  9°,  0’04446 
at  17°,  and  0#04419  at  50° ;  and  the  compressibility  of  ^-toluidine  at 
45°  was  found  to  be  0*045  1  2.  L.  M.  J. 
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Inorganic  Chemistry. 


Vapour  Density  of  Bromine  at  High  Temperatures.  By 
Edgar  P.  Perman  and  G.  A.  S.  Atkinson  (Zeit.  physikaL  Chem., 
1900,  33,  215 — 222). — A  porcelain  flask  of  about  1  litre  capacity  was 
heated  in  a  muffle  furnace,  exhausted  by  a  pump  until  the  pressure 
was  reduced  to  about  one-sixth  of  an  atmosphere,  and  then  filled  with 
bromine  vapour,  this  process  being  repeated  six  times.  The  bromine 
vapour  was  then  withdrawn  by  aid  of  the  pump  through  absorption 
tubes,  the  flask  filled  with  air,  and  the  withdrawal  repeated  six  times,, 
the  weight  of  the  bromine  being  then  found.  Temperatures  were  de¬ 
termined  by  means  of  a  thermo-electric  junction  calibrated  by  boiling 
selenium  and  melting  potassium  sulphate.  The  vapour  densities  so 
obtained  were:  650°,  80*0;  830°,  79*7;  900°,  78*6;  950°,  77*5; 
1015°,  76*7  ;  1050°,  74*3.  At  temperatures  about  1040°,  it  was  found 
that  the  density  decreased  from  76  at  a  pressure  of  755  mm.,  to  71*8- 
at  47*3  mm.,  and  curves  are  given  showing  these  variations  of  density 
with  temperature  and  pressure.  The  ratio  of  the  velocities  of  dis¬ 
sociation  and  association  are  calculated  for  temperatures  from  800°  to 
1050°,  the  ratio  increasing  over  a  hundred-fold  within  this  range. 

L.  M.  J. 

Preparation  of  Hydrogen  Sulphide  and  of  its  Solution.  By 
Clemens  Winkler  ( Ber. ,  1900,  33,  1040 — 1043). — The  apparatus  for 
the  generation  of  hydrogen  sulphide  is  the  same  as  that  previously 
described  (Zeit.  anal.  Chem.,  1882,  21,  386).  The  gas  is  first  passed 
through  a  leaden  wash-cylinder,  and  then  into  a  flat  leaden  vessel  half 
filled  with  distilled  water.  When  the  water  is  saturated,  a  given 
volume  may  be  withdrawn  and  replaced  by  pouring  the  same  amount 
of  distilled  water  through  a  funnel  attached  to  the  top  of  the  vessel. 
The  apparatus  is  thus  kept  filled  with  a  saturated  solution  of  hydrogen 
sulphide,  which,  for  most  qualitative  purposes,  is  better  than  the  gas. 

J.  J.  S. 

Combination  of  Metallic  Iodides  with  Sulphur  Dioxide.  By 
E.  Pechard  ( Compt .  rend.,  1900,  130,  1188 — 1189). — Sulphur  di¬ 
oxide  is  absorbed  by  an  aqueous  solution  of  potassium  iodide,  the 
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solution  turning  yellow,  and  finally  orange,  but  this  coloration  is  not 
due  to  free  iodine.  When  sulphur  dioxide  is  passed  over  solid 
potassium  iodide  at  0°,  the  salt  turns  yellow,  and  absorption  of  the  gas 
readily  takes  place,  with  formation  of  the  compound  S02KI,  which,  on 
heating  to  100°,  readily  parts  with  its  sulphur  dioxide.  The  following 
values  (in  cm.  of  mercury)  were  obtained  for  the  vapour  tension  of  this 
compound  :  60  at  0°,  93  at  10°,  146  at  20°,  238  at  30°. 

Similar  compounds  are  formed  with  sodium,  ammonium,  barium, 
calcium,  and  silver  iodides,  the  compound  formed  with  the  last  being 
of  a  brick-red  colour. 

Hydriodic  acid  also  readily  absorbs  sulphur  dioxide,  giving  an 
orange-yellow  solution  from  which  free  iodine  is  absent. 

H.  R.  Le  S. 

Compounds  of  Telluric  Acid  with  the  Iodates.  By  Rudolph 
F.  Weinland  and  H.  Pbause  ( Ber .,  1900,  33,  1015 — 1018).  The 
alkali  iodates  unite  with  telluric  acid  to  produce  compounds  analogous 
to  those  formed  with  sulphuric,  chromic,  molybdic,  and  tungstic  acids. 
Potassium  telluriodate ,  K20,I205,2Te03,6H20,  crystallises  from  a  con¬ 
centrated  solution  of  its  components  in  colourless  prisms.  The 
rubidium  salt  has  a  similar  composition,  whilst  the  ammonium  salt  has 
the  formula  (NH4)20,I205,2Te03,8H20,  and  crystallises  in  irregular, 
six-sided  plates.  Potassium  telluridiiodate ,  K20,I205,Te03,3H20, 
crystallises  from  a  solution  of  its  components  containing  very  slight 
excess  of  potassium  hydroxide  in  vitreous,  rhombohedral  crystals. 
When  recrystallised  from  water,  a  certain  amount  of  the  telluriodate 
is  formed. 

It  has  been  found  impossible  to  prepare  sodium  salts  of  similar 
composition.  From  analogy  with  the  molybdoiodates,  it  seems  pro¬ 
bable  that  the  two  potassium  salts  have  the  constitutional  formulae 
K0*I0(0H)'0*Te02*0H  and  K0H0(0H)-0-Te02'0H0(0H)*0K. 

A.  H. 

Preparation  and  Properties  of  so-called  Nitrogen  Iodide. 
By  Frederick  D.  Chattaway  and  Kennedy  J.  P.  Orton  (Amer.  Chem . 
J 1900,  23,  363 — 368.  See  Proc.,  1899,  15,  17). 

Action  of  Reducing  Agents  on  Nitrogen  Iodide.  By 
Frederick  D.  Chattaway  and  Henry  P.  Stevens  (Amer,  Chem.  J ., 
1900,  23,  369 — 376.  See  Proc.,  1899,  15, 17). 

Preparation  of  Phosphorus  Trisulphide.  By  Edm.  Springer 
(Chem.  Centr .,  1900,  i,  712  ;  from  Pharm.  Zeit .,  45,  164). — The  loss 
due  to  the  burning  of  the  mixture  of  red  phosphorus  and  sulphur  in 
the  preparation  of  phosphorus  trisulphide  is  avoided  by  at  first  only 
heating  a  small  portion  of  the  mixture  in  a  Hessian  crucible  until 
combination  takes  place,  removing  the  burner  and  then  adding  the 
rest  of  the  mixture  in  small  portions  at  a  time.  If  the  first  charge 
takes  fire,  it  is  extinguished  by  means  of  sand,  and  after  each  sub¬ 
sequent  addition  the  lid  is  replaced  on  the  crucible.  The  action  takes 
place  quietly,  causing  only  a  slight  puff  and  formation  of  fume. 

E.  W.  W. 
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Electrolysis  of  Solutions  of  Alkali  Chlorides.  By  Heinrich 
Worn, will  (Zeit.  Elektrochem .,  1899,  6,  227).  By  Fritz  Foerster 
(ibid.,  253). — A  criticism  of  Foerster’ s  results  relating  to  the  electro¬ 
lytic  formation  of  chlorates  (Abstr.,  1899,  88,  278;  this  vol.,  ii,  72) 
and  a  reply  thereto.  T.  E. 

Decomposition  of  Sodium  Thiosulphate  by  Acids.  By 
Helmuth  yon  Oettingen  (Zeit.  physikal.  Chem .,  1900,  33,  1 — 38). — 
According  to  the  ionic  theory,  the  decomposition  is  represented  by  the 

equation  S203  +  H  —  HS03  +  S,  so  that  the  concentration  (x)  of  the 
hydrogen  ions  should  have  an  influence  on  the  progress  of  the  reaction. 
If  y  be  the  time  that  elapses  between  the  acidification  of  a  dilute 
sodium  thiosulphate  solution  and  the  appearance  of  turbidity,  experi¬ 
ments  show  that  for  hydrochloric  acid  y—  1  j[A  log.  (1  +  bx)\  where  A 
and  b  are  constants.  When,  instead  of  hydrochloric  acid,  solutions  of 
oxalic,  dichloroacetic,  or  trichloroacetic  acid,  with  an  equal  concen¬ 
tration  of  hydrogen  ions,  are  employed,  the  value  of  y  remains 
unchanged.  This  result  is  regarded  as  a  confirmation  of  the  electro¬ 
lytic  dissociation  theory.  The  initial  presence  of  sodium  sulphite 
hinders  the  appearance  of  turbidity,  but  in  this  case  also  the  above 

logarithmic  equation  is  found  to  be  satisfied,  provided  allowance  be 

+  — 

made  for  the  appropriation  of  H  ions  by  the  S03  ions,  to  form  either 

HB03  ions  or  undissociated  molecules  of  sulphurous  acid.  The  point 
of  equilibrium  of  the  reversible  reaction — t hiosulphate  =  sulphite  4- 
sulphur — cannot  be  determined,  owing  to  the  interaction  of  thio¬ 
sulphate  and  sulphite  (Colefax,  Trans.,  1892,  61,  176). 

Conductivity  experiments  show  that  not  only  in  the  appearance  of 
turbidity,  but  also  in  the  further  progress  of  the  reaction,  the  concen¬ 
tration  of  the  hydrogen  ions  is  the  determining  factor ;  isohydric  acid 
solutions  have  an  equal  effect  on  the  velocity  of  decomposition. 

J.  C.  P. 

Solubility  of  Sodium  Tungstate  in  Water  and  the  Density 
and  Refractive  Indices  of  its  Solutions.  By  Bronislaw  Paw- 
lewski  ( Ber .,  1900,  33,  1223 — 1224). — A  table  is  given  of  densities 
and  refractive  indices  at  20°  of  solutions  containing  from  2*21 — 38*43 
per  cent,  of  sodium  tungstate,  Na2W04  (corresponding  with  a  range  of 
2*48 — 43*14  per  cent,  of  Na2W04  + 2H20).  W.  A.  D. 

Change  of  Volume  accompanying  Fusion  of  Rubidium.  By 
Moritz  Eckardt  (Ann.  Fhys .,  1900,  [iv],  1,  790  —  792). — By  means  of  a 
dilatometer,  the  increase  of  volume  on  fusion  was  found  to  be  0*01657 
c.c.  for  1  gram  of  rubidium.  The  melting  point  was  37*8°,  and  5  to  6 
grams  were  used  in  the  experiments.  The  corresponding  increase  of 
volume  for  caesium  is  0*01393  c.c.  for  1  gram  of  the  metal. 

J.  C.  P. 

Electrolysis  of  the  Bromides  of  the  Alkaline  Earth  Metals. 
By  Jon  Sarghel  (Zeit.  Elektrochem .,  1899,  6, 149  and  173). — Solutions 
of  the  bromides  of  calcium,  magnesium,  and  barium  (10  and  20  per 
cent.)  are  electrolysed  in  a  cell  with  platinum  electrodes,  and  without 
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a  diaphragm.  The  influence  of  temperature,  current  density,  and  the 
addition  of  alkalis  to  the  solutions  is  investigated. 

Calcium  Bromide. — In  neutral  solutions,  bromate  and  small  quanti¬ 
ties  of  hypobromite  are  formed.  The  highest  current  efficiency 
(90*8  per  cent,  of  the  theoretical  amount)  was  obtained  with  a  10  per 
cent,  solution  at  75° ;  the  electrodes  were  of  equal  size,  and  the  current 
density  0*07  ampere  per  sq.  cm.  About  3  per  cent,  of  the  active 
bromine  was  present  as  hypobromite,  the  remainder  as  bromate.  At 
higher  temperatures,  the  yield  is  considerably  smaller  ;  at  lower  tem¬ 
peratures,  it  is  slightly  smaller.  Increased  concentration  and  increased 
current  density  both  diminish  the  current  efficiency.  When  lime  is  added 
to  the  solution,  the  efficiency  also  falls,  owing  to  the  increased  forma¬ 
tion  of  hypobromite  and  its  subsequent  reduction  at  the  cathode.  If 
a  cathode  with  a  smooth  surface  is  used  (instead  of  one  with  a  rough 
surface),  the  calcium  hydroxide,  instead  of  adhering  to  the  metal, 
passes  into  the  solution,  giving  rise  to  the  formation  of  hypobromite, 
and  a  consequent  diminution  of  efficiency. 

Magnesium  Bromide. — More  hypobromite  and  less  bromate  are 
formed  when  solutions  of  magnesium  bromide  are  electrolysed  than  is 
the  case  with  CaBr2.  The  total  current  efficiency  is  also  less  since, 
owing  to  the  smaller  solubility  of  magnesia,  a  considerable  quantity  of 
bromine  escapes  conversion  into  hypobromite.  The  best  result  (89*1 
per  cent,  of  the  theoretical  amount)  was  obtained  with  a  10  per  cent, 
solution,  current  density  at  the  cathode  0*07  ampere  per  sq,  cm.,  at 
the  anode  0'007  ampere  per  sq.  cm.,  temperature  50°,  E.M.F.  5*5  to 
12*5  volts.  In  this  experiment,  10*7  per  cent,  of  the  active  bromine 
was  present  as  hypobromite ;  the  remainder  as  bromate.  The  influ¬ 
ence  of  temperature  is  the  same  as  in  the  case  of  calcium  bromide. 
The  efficiency  is  improved  by  an  increase  of  the  current  density  or  by 
adding  small  quantities  of  magnesia  to  the  solution. 

Barium  Bromide. — Owing  to  the  ready  solubility  of  barium  hydrox¬ 
ide,  considerable  quantities  of  hypobromite  are  formed,  and  owing  to 
the  ease  with  which  this  substance  is  again  reduced  at  the  cathode,  the 
total  current  efficiency  is  low.  T.  E. 

Hydrated  Calcium  Peroxides.  By  Bobert  de  Forcrand 
(Compt.  rend.y  1900,  130,  1308 — 1311.  Compare  this  vol.,  ii,  129, 
277,  344). — Hydrated  calcium  peroxides  are  precipitated  on  adding 
hydrogen  peroxide  to  saturated  solutions  of  calcium  hydroxide,  just  as 
in  the  preparation  of  the  corresponding  strontium  and  barium  com¬ 
pounds. 

When  hydrogen  peroxide  mol.)  reacts  with  calcium  hydroxide 
(1  mol.)  in  dilute  solutions,  the  heat  developed  is  6*877  Cal.  ;  the  pro¬ 
duct  is  a  fine,  light  powder  which,  when  dried  on  porous  plates,  gives 
numbers  corresponding  with  Ca01.842,2*31H20  ;  it  differs  from  the 
strontium  and  barium  compounds  both  in  composition  and  in  heat  of 
formation.  A  similar  result  is  obtained  when  1  or  2  mols.  of  hydrogen 
peroxide  are  employed.  When  3  or  4  mols.  of  this  reagent  are  added 
at  13 — 14°,  the  compound  CaO2<06,8*57H2O  is  obtained,  the  heat  of 
formation  being  24*666  Cal. ;  this  product  is  therefore  an  analogue  of 
the  hydrated  strontium  and  barium  peroxides,  which  have  a  similar 
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heat  of  formation  and  contain  approximately  the  same  amount  of 
water  ;  at  20°,  the  reaction  takes  a  slightly  different  course,  the  sub¬ 
stance  produced  being  more  pulverulent,  and  having  the  following 
composition,  Ca0r9l,2H20*  G.  T.  M. 

Radio-active  Barium.  By  Bela  von  Lengyel  ( Ber .,  1900,  33, 
1237 — 1240). — Uranium  nitrate  was  fused  with  2 — 3  per  cent,  of 
barium  nitrate,  subsequently  converted  by  heat  into  the  oxide,  and 
the  latter  fused  in  an  electric  arc  ;  the  mass  was  then  dissolved  in 
nitric  acid,  most  of  the  barium  nitrate  allowed  to  separate,  and  the 
decanted  clear  solution  precipitated  with  sulphuric  acid.  The  barium 
sulphate  so  obtained  was  strongly  radio-active,  and  this  was  also 
the  case  with  the  barium  carbonate  and  chloride  obtained  there¬ 
from.  In  the  author’s  opinion,  this  “  synthesis  ”  of  radio-active 
substances,  although  merely  preliminary,  renders  the  existence  of 
radium  and  polonium  doubtful  (compare  P.  and  S.  Curie,  this  vol., 
ii,  81—83,  126,  254).  W.  A.  D. 

Action  of  Chlorine  on  Cupric  Hydroxide  suspended  in 
Potassium  Hydroxide.  By  F.  Mawrow  ( Zeit .  anorg.  Chem.f  1900, 
23,  233 — 235). — Hydrated  cupric  oxide,  6Cu0,H20,  is  obtained  by 
the  action  of  chlorine  on  cupric  hydroxide  suspended  in  potassium 
hydroxide.  The  product  is  a  dark  brown  powder,  and  a  complete 
conversion  of  the  cupric  hydroxide  is  only  obtained  by  employing 
&  large  amount  of  potassium  hydroxide,  an  excess  of  chlorine,  and 
heating  the  mixture  at  50 — 60°.  No  indication  was  observed  of 
the  formation  of  the  red  solution  described  by  Kruger  (Zeit.  anorg. 
Chem.,  2,  658),  which  is  supposed  to  contain  a  salt  of  cupric  acid. 

E.  C.  R. 

Lead  Selenides  and  Chloroselenides.  By  Henri  Fonzes- 
Diacon  ( Compt .  rend.,  1900,  130,  1131 — 1133). — Crystalline  lead 
selenide,  PbSe,  was  first  obtained  by  Margottet,  who  prepared  it  by 
heating  the  amorphous  compound  in  a  current  of  hydrogen.  It  may 
also  be  produced  by  the  following  methods  :  (1)  reduction  of  lead 
selenate  by  hydrogen  at  a  bright  red  heat ;  (2)  reduction  of  the  selenate 
by  carbon  in  the  electric  furnace ;  (3)  action  of  hydrogen  selenide  on 
the  vapour  of  lead  chloride.  The  compound  crystallises  in  cubes  or 
in  needles  composed  of  rectangular  lamellae,  is  easily  friable,  and 
has  a  sp.  gr.  8 TO  at  15°.  The  selenide  is  decomposed  by  heated 
kydrogen  chloride,  oxygen,  chlorine,  steam,  and  the  vapour  of  phos¬ 
phorus  trichloride.  It  is  readily  attacked  by  nitric  and  sulphuric 
acids,  but  only  slowly  decomposed  by  concentrated  hydrochloric 
acid. 

Lead  chloroselenide ,  produced  by  the  action  of  hydrogen  selenide  on 
a  solution  of  lead  acetate  containing  hydrochloric  acid,  is  obtained  as 
a  red  precipitate  ;  it  may  also  be  prepared  by  passing  the  vapour  of 
phosphorus  trichloride  over  gently  warmed  amorphous  lead  selenide. 
This  substance  is  converted  into  the  selenide  by  the  action  of  heat, 
boiling  water,  hydrogen  selenide,  sodium  thiosulphate,  and  concen¬ 
trated  solutions  of  potassium  hydroxide.  G.  T.  M. 
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Formation  and  Transformation  of  the  Double  Salts  of 
Thallium  and  Silver  Nitrates.  By  C.  van  Eijk  ( Proc .  K.  Akad. 
Wetensch.  Amsterdam ,  1900, 2,  480 — 484). — Fused  mixtures  of  thallium 
and  silver  nitrates  were  examined  in  order  to  ascertain  whether  a 
double  salt  separates  out  on  cooling.  Although  such  a  substance  was 
not  isolated,  yet  the  melting  point  determinations  showed  that,  when 
fused  mixtures  containing  47 — 53  per  cent,  of  silver  nitrate  were  cooled 
down  to  80 — 85°,  a  double  salt  separates  out,  the  separation  being 
most  rapid  at  82*8°.  The  discontinuity  in  the  melting  point  curve 
corresponding  with  the  formation  of  the  double  salt,  is  represented  by 
a  horizontal  line  connecting  the  portion  of  the  curve  representing  the 
separation  of  solid  thallium  nitrate  from  that  indicating  the  crystalli¬ 
sation  of  the  silver  salt. 

Silver  and  thallium  nitrates  are  rhombic  at  the  ordinary  temperature, 
but,  at  159°  and  142°  respectively,  undergo  a  structural  change  and 
become  rhombohedral ;  if  the  crystals  of  either  contain  any  impurity, 
the  transition  temperature  is  either  raised  or  depressed,  and  this  phen¬ 
omenon  is  utilised  in  testing  the  purity  of  the  solid  separating  from 
the  fused  mixtures  of  the  two  salts.  Crystals  taken  from  mixtures 
containing  excess  of  silver  nitrate  undergo  transformation  at  160°, 
and  appear  to  contain  80 — 100  per  cent,  of  the  silver  salt ;  the  solid 
separating  from  mixtures  containing  excess  of  thallium  nitrate  is 
transformed  at  142°,  and  is  therefore  pure  thallium  salt. 

It  follows  from  this  that  mixed  crystals  are  scarcely  formed  at  all, 
and  that  the  solidified  mixtures  are  conglomerates  of  the  double  salt 
with  excess  of  silver  nitrate  or  thallium  nitrate.  At  26 — 27°,  the 
double  salt  undergoes  a  transformation,  the  precise  nature  of  which  is 
not  understood  ;  this  change  proceeds  very  slowly,  and  is  detected  by 
dilatometric  experiments ;  the  volume  of  the  admixed  substance 
greatly  diminishes,  whilst  that  of  the  admixed  silver  or  thallium  salt 
remains  unaltered.  G.  T.  M. 

The  Gerite  Earths.  By  Otto  N,  Witt  and  Walter  Theel  ( Ber ., 
1900,  33,  1315 — 1324). — Cerium  can  readily  be  separated  from  the 
other  metals  which  usually  accompany  it  in  the  cerite  earths  by  means 
of  ammonium  persulphate.  When  a  solution  of  a  normal  cerous  salt 
is  boiled  with  ammonium  persulphate,  oxidation  occurs  and  a  ceric  salt 
is  formed,  which  is  at  once  decomposed  by  the  water  present  into  a 
basic  ceric  sulphate  and  free  acid.  If  this  acid  is  neutralised  as  fast 
as  it  is  produced,  the  reaction  becomes  quantitative,  and  the  whole  of 
the  cerium  present  is  precipitated  as  basic  ceric  sulphate,  whilst  the 
other  earths  remain  in  solution.  The  normal  salts  of  the  cerite  earths 
have  a  faintly  acid  reaction  to  litmus  paper,  but  do  nob  react  with 
Congo  paper,  and  the  boiling  liquid  must  therefore  be  maintained 
faintly  acid  to  litmus,  but  neutral  to  Congo  paper  by  the  cautious 
addition  of  sodium  carbonate  solution  or  finely  powdered  calcium 
carbonate  until  the  reaction  is  complete.  The  precipitate  can  readily 
be  washed  and  the  filtrate  is  quite  free  from  cerium.  The  method  is 
of  special  value  for  use  in  conjunction  with  Scheele’s  method  of  frac¬ 
tionation  of  the  cerite  earths,  according  to  which  the  cerium  is 
retained  in  the  mixture  of  nitrates,  whilst  the  lanthanum  is  gradually 
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removed,  the  result  being  solutions  of  neodymium  and  praseodymium 
mixed  with  cerium,  from  which  the  latter  can  then  be  removed  by  the 
persulphate  process.  A.  H. 

Microchemical  Researches  on  Yttrium,  Erbium,  and  Di- 
dymium.  By  M.  E.  Pozzi-Escot  and  H.  C.  Couquet  (Compt.  rend., 
1900,  130,  1136). — When  treated  with  ammonium  chromate,  yttrium 
salts  yield  a  chromate  separating  in  elongated,  hexagonal  crystals 
having  a  violet  tint;  the  corresponding  didymium  salt  is  obtained  in 
orange,  prismatic  crystals  exhibiting  twinning,  whilst  the  erbium 
compound  crystallises  with  great  difficulty  and  is  usually  amorphous. 

With  a  solution  of  chromium  trioxide  in  concentrated  sulphuric 
acid,  filiform  crystals  are  obtained  from  yttrium  salts,  large,  ill- 
defined  crystals  from  erbium  compounds,  and  amorphous  precipitates 
gradually  becoming  crystalline  from  didymium  derivatives. 

These  rare  earth  metals  also  form  characteristic  double  chlorides 
with  palladium  chloride.  G.  T.  M. 

Samarium.  By  Eugene  Demarqay  (Compt.  rend.,  1900,  130, 
1185 — 1188.  Compare  this  vol.,  ii,  347). — The  intermediate  fractions 
obtained  in  the  separation  of  neodymium  and  samarium  show  no 
indication  of  the  presence  of  a  third  element. 

A  nitric  acid  solution  of  the  samarium  salts  shows  the  following 
bands  :  \  559  (feeble),  529  (very  feeble,  narrow),  498  (feeble,  rather 
narrow),  476  (strong,  diffused),  463  (very  strong,  rather  wide),  453 
(very  feeble,  narrow),  443  (very  wide  and  diffused),  417  (very  strong, 
wide),  407  (feeble,  narrow  and  joining  the  next),  402  (very  strong, 
wide),  390  (feeble,  very  wide  and  diffused),  375  (strong,  wide),  362 
(strong,  wide). 

The  reversion  spectra  of  the  salts  either  in  hydrochloric  or  nitric 
acid  solution  gave  the  three  following  bands:  \  644  (wide),  600  (middle 
of  the  principal  band  which  extends  from  610  to  593),  and  564  (middle 
of  the  third  band).  No  fourth  band  corresponding  with  the  61 4‘4  band 
of  Lecoq  de  Boisbaudran  could  be  detected  in  the  pure  samarium 
examined. 

Analyses  of  samarium  sulphate  gave  numbers  varying  between  148 
and  147*2  (0  —  16)  for  the  atomic  weight  of  the  metal;  the  author  is, 
however,  not  satisfied  with  the  method  employed. 

The  double  nitrate ,  Sm(N03)3,3Mg(N03)2,24H20,  forms  large,  pale 
yellow,  rhombohedral  crystals  melting  at  94*5 — 93*5°.  The  nitrate , 
Sm(N03)3,6H20,  forms  thick,  orange-yellow  crystals  which  are  very 
hygroscopic  and  melt  at  78 — 79°.  H.  R.  Le  S. 

Nature  of  the  Process  which  occurs  at  the  Aluminium 
Anode.  By  Konrad  Norden  (Zeit.  Elektrochem .,  1899,  6,  159  and 
183). — When  aluminium  is  used  as  anode  in  the  electrolysis  of  dilute 
sulphuric  acid,  it  becomes  coated  with  a  substance  possessing  a  high 
resistance  which  gives  rise  to  an  apparent  polarisation  of  some  20  to 
30  volts.  The  author  shows  that  when  an  aluminium  wire  is  used 
alternately  as  anode  and  as  cathode,  the  skin  formed  when  the  wire  is 
anode  is  detached  from  the  metal  when  it  is  used  as  cathode,  and  that 
when  it  is  again  used  as  anode  a  fresh  coating  forms  under  the  old  one. 
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By  many  repetitions  of  the  process,  the  skins  peel  off  and  a  quantity 
sufficient  for  an  analysis  may  be  collected.  Analyses  of  the  coatings 
formed  with  different  current  densities  and  different  concentrations  of 
acid  agree  well  with  each  other,  the  average  result  being :  A1203, 
69*8  per  cent. ;  S03,  13*2  per  cent. ;  H20,  14*8  per  cent. ;  Si02,  2*2  per 
cent.  The  silica  is  doubtless  due  to  oxidation  of  the  silicon  contained 
in  the  aluminium  used.  Ih  the  remaining  substance,  some  of  the 
aluminium  is  present  in  the  form  of  small  particles  of  metal.  A 
mixture  of  a  compound,  Al20(S04)2,H2O  +  5A12(0H)6,  with  9*25  per  cent, 
of  metallic  aluminium  would  have  the  composition  indicated  by  the 
analyses.  T.  E. 

Preparation  of  Aluminium  [Sulphide,  Selenide,  Phosphide, 
and  Arsenide],  By  Henri  Fonzes-Diacon  ( Compt .  rend.,  1900, 
130,  1314 — 1316). — Aluminium  sulphide,  A12S3,  is  readily  prepared 
when  a  mixture  containing  equivalent  proportions  of  precipitated 
sulphur  and  fine  aluminium  powder  is  ignited  by  means  of  burning 
magnesium ;  the  combustion  is  propagated  throughout  the  mass,  and 
a  compact,  yellowish-grey  product  is  obtained,  which  is  decomposed  by 
water,  yielding  hydrogen  sulphide.  A  mixture  of  antimony  sulphide 
and  aluminium,  when  treated  in  this  way,  yields  aluminium  sulphide 
and  metallic  antimony. 

Aluminium  selenide,  Al2Se3,  is  obtained  in  a  precisely  similar 
manner  as  a  yellowish-grey,  fibrous  mass,  which  evolves  hydrogen 
selenide  when  treated  with  water. 

Aluminium  phosphide ,  A12P2,  is  prepared  by  igniting  an  intimate 
mixture  of  aluminium  and  red  phosphorus  ;  when  moistened,  it  evolves 
non-inflammable  hydrogen  phosphide,  the  yield  of  this  gas  being 
practically  theoretical. 

Aluminium  arsenide  is  a  black,  friable  mass,  produced  from  a  mix¬ 
ture  of  aluminium  and  metallic  arsenic ;  the  hydrogen  arsenide 
liberated  from  this  compound  by  the  action  of  water  is  almost  wholly 
absorbed  by  copper  sulphate,  and  the  decomposition  is  quantitative. 

A  mixture  of  antimony  and  aluminium  is  not  ignited  by  a  fuse  of 
magnesium  or  an  aluminium  cartridge  (a  mixture  of  aluminium  and 
barium  dioxide  fastened  to  a  strip  of  magnesium) ;  its  combustion  may, 
however,  be  effected  by  adding  a  small  quantity  of  sodium  peroxide ; 
the  product  is  a  black,  friable  mass,  which,  when  treated  with  water, 
evolves  a  considerable  amount  of  hydrogen  antimonide.  G.  T.  M. 

Manganous  Fluoride.  By  Henri  Moissan  and  Venturi  (i Compt . 
rend.,  1900,  130,  1158 — 1162). — Manganous  fluoride,  MnF2,  is  best 
prepared  by  dissolving  manganese  in  dilute  hydrofluoric  acid  contained 
in  a  silver  basin,  which  is  kept  cool  by  a  rapid  current  of  cold  water; 
on  boiling  the  resulting  solution,  the  manganous  fluoride  is  pre¬ 
cipitated  as  a  white,  crystalline  powder,  which  is  collected  and  dried 
at  120°. 

Manganese  is  readily  attacked  by  hydrogen  fluoride  with  the  de¬ 
velopment  of  much  heat,  and  manganous  fluoride  is  thus  obtained  as  a 
rose-coloured,  fused  mass.  Pure  manganous  fluoride  may  also  be 
formed  by  heating  hydrated  manganese  silicofluoride  to  1000°  in  a 
current  of  hydrogen  fluoride.  When  manganous  carbonate  is  dissolved 
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in  dilate  hydrofluoric  acid,  the  resulting  solution  contains  the  hydrated 
fluoride  ;  when  the  solution  is  boiled,  a  certain  amount  of  the  anhydrous 
salt  is  deposited. 

Manganous  fluoride  may  be  recrystallised  from  fused  manganous 
chloride,  when  it  is  obtained  as  rose-coloured  prisms  of  sp.  gr.  3*98, 
and  melting  at  856°.  Manganous  fluoride  is  completely  reduced  by 
hydrogen  at  1000°,  but  only  very  slowly  at  500° ;  it  is  only  slowly 
decomposed  by  fluorine  in  the  cold,  but  readily  on  heating,  manganese 
trifluoride  being  formed  (this  vol.,  ii,  280). 

It  is  not  attacked  by  chlorine  in  the  cold;  but  at  1200°  partial 
decomposition  occurs,  manganous  chloride  being  formed.  Dry  oxygen 
acts  only  slowly  on  manganous  fluoride  at  400°,  but  at  1000°  it  is  com¬ 
pletely  decomposed,  and  manganese  tetroxide  is  formed ;  when  heated 
to  1000°  in  an  atmosphere  of  sulphur,  it  is  rapidly  converted  into 
green  manganous  sulphide.  It  is  not  decomposed  by  carbon  at  1200°, 
but  at  1000°  both  silicon  and  boron  readily  decompose  it,  with  forma¬ 
tion,  in  the  first  case,  of  manganese  silicide,  and  in  the  second,  of 
boron  fluoride  and  manganese  boride.  When  manganous  fluoride  is 
boiled  with  water,  manganese  oxyfluoride  and  hydrofluoric  acid  are 
first  produced ;  if  the  boiling  is  continued,  then  a  mixture  of  hydrated 
manganese  fluoride  and  oxyfluoride  is  deposited.  At  1200 — 1300°, 
manganous  fluoride  is  converted  by  steam  into  manganous  oxide,  and 
by  hydrogen  sulphide  into  green  manganous  sulphide.  It  is  sparingly 
soluble  in  liquid  ammonia,  a  crystalline  powder  being  produced, 
probably  of  the  composition  3MnF2,2NH3,  which  slowly  evolves 
ammonia.  When  heated  at  1200°  in  an  atmosphere  of  ammonia,  the 
fluoride  is  partially  reduced. 

Sodium,  potassium,  aluminium,  and  magnesium  reduce  manganous 
fluoride  below  a  red  heat,  cold  concentrated  nitric  acid  and  hydro¬ 
chloric  acid  dissolve  it  readily,  and  dilute  hydrochloric  acid  and  acetic 
acid  only  slowly  ;  but  hydrofluoric  acid  is  without  action  on  it,  and 
sulphuric  acid  decomposes  it  with  evolution  of  hydrogen  fluoride.  It  is 
decomposed  by  fused  alkali  carbonates,  potassium  hydroxide,  potassium 
nitrate,  and  potassium  chlorate,  and  with  chlorine  or  bromine  water 
manganese  dioxide  and  hydrofluoric  acid  are  produced.  Manganous 
fluoride  is  practically  insoluble  in  water,  alcohol,  or  ether. 

H.  It.  Le  S. 

Cause  of  the  Evolution  of  Oxygen  when  Oxidisable  Gases 
are  Absorbed  by  Permanganic  Acid.  By  Harmon  N.  Morse  and 
H.  G.  Byers  ( Amer .  Chem.  J.,  1900,23,  313 — 322.  Compare  Morse 
and  Beese,  Abstr.,  1898,  ii,  588). — It  is  shown  that  no  oxygen  is 
liberated,  either  during  the  absorption  of  carbon  monoxide  by  neutral 
aqueous  potassium  permanganate,  or  during  subsequent  prolonged 
agitation  of  the  neutral  solution  with  the  manganese  dioxide  thus 
precipitated  ;  if,  however,  the  solution  is  acidified  with  sulphuric  acid 
immediately  after  the  absorption,  there  is  a  liberation  of  oxygen  just 
as  when  the  gas  is  absorbed  by  an  acid  solution.  The  amount  of 
oxygen  liberated  within  a  given  period  increases  with  the  concentra¬ 
tion  of  the  solution,  and  the  rate  of  evolution  in  any  given  case 
diminishes  with  time,  the  decrease  being  most  marked  in  the  more 


INORGANIC  CHEMISTRY. 


407 


concentrated  solutions.  With  a  fixed  quantity  of  carbon  monoxide, 
the  quantity  of  oxygen  liberated  during  absorption  with  initially 
acid  solutions  of  potassium  permanganate  increases  with  the  con¬ 
centration  of  the  solutions ;  the  same  is  true  of  the  amount  liberated 
in  a  given  period  after  the  absorption  is  complete,  and  the  rate  of 
evolution  diminishes  with  time  just  as  in  the  foregoing  case  of 
solutions  initially  neutral  and  subsequently  acidified.  The  authors 
therefore  conclude  that  in  acid  solution  the  liberation  of  oxygen  is 
due  to  the  reduction  of  the  permanganic  acid  by  the  precipitated 
manganese  dioxide,  rendered  active  by  the  sulphuric  acid  present;  the 
fact  that  no  oxygen  is  liberated  in  neutral  solutions  may  be  due  to 
either  potassium  permanganate  being  more  stable  than  permanganic 
acid,  or  to  the  precipitated  manganese  dioxide  being  “  saturated  ”  with 
alkali,  or  to  both  causes  combined.  The  falling  off  with  time  of  the 
reducing  power  of  the  manganese  dioxide  in  acid  solution  is  explained 
by  assuming  the  initial  activity  of  the  manganese  dioxide  molecules 
to  be  due  to  their  simplicity  ;  as  the  molecules  become  more  complex 
owing  to  polymerisation,  so  do  they  lose  their  power  of  reduction.  It 
is  noteworthy  that  whilst  the  oxide  formed  in  acidified  solutions  is, 
in  general  (especially  in  the  more  concentrated  solutions),  more  active 
during  the  first  24  hours  than  that  formed  in  neutral  solutions,  the 
converse  is  true  after  150  hours.  W.  A.  D. 

Revision  of  the  Atomic  Weight  of  Iron.  By  Theodore  W. 
Richards  and  Gregory  P.  Baxter  (Zeit.  anorg.  Chem.,  1900,  23, 
245 — 254). — The  method  employed  is  the  reduction  of  ferric  oxide  to 
iron  in  a  current  of  hydrogen.  The  operation  is  carried  out  in  a 
porcelain  tube  at  900°,  and  a  considerable  time  is  required  to  effect 
complete  reduction.  In  the  first  series  of  experiments,  the  iron, 
purified  by  electrolytic  deposition,  was  dissolved  in  nitric  acid,  the 
solution  precipitated  with  ammonia,  and  the  precipitate  of  hydroxide 
washed  with  water  and  converted  into  oxide  by  heating  at  900°  to  a 
constant  weight.  Two  experiments  with  this  oxide  gave  the  mean 
value  Fe  =  55*900  (0  =  16).  In  the  second  series,  the  ferric  oxide 
was  prepared  by  heating  the  carefully  purified  nitrate  at  900°  to  a 
constant  weight.  The  mean  of  five  experiments  gave  the  value 
Fe  =  55*883. 

The  ferric  oxide  prepared  from  the  nitrate  was  more  easily  reduced 
than  that  prepared  from  the  hydroxide.  A  careful  examination  of 
the  ferric  oxide  showed  that  it  contained  only  a  very  minute  quantity 
of  included  gases,  chiefly  nitrogen,  and  also  a  very  minute  quantity 
of  platinum,  derived  from  the  vessel  employed,  the  total  impurities 
being  such  as  to  increase  the  results  by  only  0*01  per  cent. 

e.  a  R. 

Thermochemistry  of  Iron  and  Steel.  By  Edward  D.  Campbell 
<(J.  Amer.  Chem.  Soc.,  1900,  22,  205 — 206). — The  author  now  finds 
that  the  heat  of  solution  of  steel  in  slightly  acid  ammonium  copper 
chloride  solution  does  not  depend  to  any  considerable  extent  on  the 
heat  or  mechanical  treatment  to  which  the  metal  has  been  subjected, 
or  on  its  chemical  composition,  the  extreme  variation  being  less  than 
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2  per  cent.  He  therefore  withdraws  his  previous  paper  on  this 
subject  (Campbell  and  Thompson,  Abstr.,  1898,  ii,  323).  E.  G. 

Allotropic  Transformations  of  Iron  and  Nickel  Alloys.  By  L. 
Dumas  ( Compt .  rend.,  1900,  130, 1311 — 1314.  Compare  Abstr.,  1899,  ii, 
352,  630). — The  paper  contains  the  diagrams  and  tabulated  results  of 
experiments  on  the  transformation  points  of  alloys  of  iron  and  nickel 
containing  traces  of  carbon  and  manganese,  and  in  one  case  chromium. 
The  diagrams  indicate  that  the  curves  of  the  transformation  points  of 
iron  (non-reversible  transformation)  are  distinct  from  those  of  nickel 
(reversible  transformation),  and  there  is  therefore  no  minimum  trans¬ 
formation  temperature  corresponding  with  the  existence  of  a  eutectic 
alloy.  Nickel  lowers  the  transformation  points  of  iron,  and  iron 
lowers  those  of  nickel,  although  at  first  it  raises  them.  The 
magnetism  of  alloys,  containing  less  than  25  per  cent,  of  nickel, 
which  have  not  been  cooled  below  0°,  is  entirely  due  to  the  iron 
present;  when  the  percentage  is  greater  than  26,  the  magnetic 
properties  are  wholly  derived  from  the  nickel ;  the  alloys  containing 
intermediate  amounts  of  nickel  are  almost  non-magnetic  at  ordinary 
temperatures,  owing  to  the  simultaneous  depression  of  the  trans¬ 
formation  points  of  both  their  constituents.  G.  T.  M. 

Electro-deposition  of  Chromium.  By  Sherard  Cowper-Coles 
( Chem .  News ,  1900,  81,  16 — 18). — Electro-deposited  chromium  is  com¬ 
paratively  soft,  and  tarnishes ;  a  bright  deposit  can  be  obtained  from 
a  solution  of  25  parts  of  chromium  chloride  in  75  parts  of  water, 
working  at  190°  F.  with  a  current  of  40  to  50  amperes  per  square  foot. 
In  the  cold,  gas  is  evolved  at  both  electrodes,  but  no  metallic  deposit 
is  obtained  until  excess  of  hydrochloric  acid  is  added.  A  solution  of 
100  parts  of  chrome  alum  in  100  parts  of  water  with  12  parts  of 
barium  sulphate  does  not  yield  a  metallic  deposit  by  electrolysis. 

D.  A.  L. 

Enantiotropy  of  Tin.  IV.  By  Ernst  Cohen  (Proc.  K.  Akad. 
Wetensch.  Amsterdam ,  1900,  2,  464 — 467.  Compare  this  vol.,  ii,  83 
and  212). — Another  case  of  ‘tin  plague  ’  infection  is  noticed,  and  em¬ 
phasis  is  laid  on  the  fact  that  the  corrosion  of  tin  is  independent  of 
the  mode  of  preparation  of  the  metal.  The  occurrence  of  ‘ tin  plague  1 
in  organ  pipes  suggested  that  the  conversion  of  the  white  into  the  grey 
modification  below  20°  might  be  accelerated  by  mechanical  vibration, 
but  a  test  experiment  gave  a  negative  result.  J.  C.  P. 

Hydrolysis  of  some  Chlorine  Compounds  of  Platinum,  Gold, 
and  Tin  on  Standing*,  and  under  the  Influence  of  Light.  By 
Friedrich  Kohlrausch  (Zeit.  physical.  Chem.,  1900,  33,  257 — 279). — 
Platinic  chloride  crystallises  with  5H20,  but  the  fifth  molecule  cannot 
be  removed  without  decomposition  of  the  chloride.  Hittorf  and 
Salkowski  (Abstr.,  1899,  ii,  398),  and  Dittenberger  and  Dietz  (Abstr., 
1899,  ii,  629),  have  shown  that  in  the  electrolysis  of  this  compound 
the  platinum  goes  to  the  anode.  These  facts  point  to  the  existence  of 
an  oxy-acid,  PtCl4OH2.  The  author  finds  that  even  in  the  dark  the 
conductivity  of  solutions  of  this  compound  increases,  especially  when 
they  are  left  in  contact  with  the  electrodes ;  the  conductivity  rises 
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rapidly  when  the  solutions  are  exposed  to  sunlight ;  red,  yellow,  blue 
and  white  light  are  increasingly  efficient  in  producing  the  hydrolysis 
that  this  increase  of  conductivity  points  to.  When  the  limit  of 
hydrolysis  in  dilute  solutions  is  reached,  it  seems  as  if  all  the  chlorine 
were  present  as  hydrogen  chloride  ;  in  more  concentrated  solutions,  the 
hydrolysis  does  not  go  so  far.  The  numbers  obtained  for  the  molecular 
conductivity  of  freshly  prepared  solutions  agree  fairly  well  with  the 
supposition  that  PtCl4OH2  is  a  moderately  dissociated  monobasic  acid. 
The  hydrolysis  is  accompanied  by  a  change  in  colour  from  an  almost 
greenish-yellow  to  a  bright  orange,  and  in  the  more  dilute  solutions  a 
sort  of  fluorescence  is  observed,  which  the  author  attributes  to  the 
separation  of  finely  divided  particles,  possibly  of  platinic  hydroxide. 
Similar  changes  of  conductivity  take  place  in  solutions  of  chloro- 
platinic  acid  of  less  than  1/1 0th  normal  strength  ;  stronger  solutions 
are  stable  and  not  affected  by  light.  For  a  freshly-prepared  solution 
containing  0*0002  gram-equivalents  per  litre,  /a  =  380  ;  when  hydro¬ 
lysed  by  light,  fji  for  the  same  solution  —  1048  ;  here  again,  it  seems  as 
if  all  chlorine  were  present  as  hydrogen  chloride. 

In  solutions  of  gold  chloride,  light  causes  no  hydrolysis;  a  slight 
increase  in  conductivity  with  time  is  set  down  to  the  action  of  the 
electrodes. 

The  change  in  conductivity  of  stannic  chloride  solutions  with  time 
has  been  accurately  traced  ;  the  change  becomes  less  rapid  as  hydrolysis 
proceeds,  and  light  is  found  to  have  no  hydrolysing  influence.  At 
higher  temperatures,  the  rate  of  hydrolysis  is  much  increased.  Com¬ 
parison  of  the  results  for  platinic  and  stannic  chlorides  show  that  the 
two  compounds  are  essentially  different  in  type. 

The  temperature  coefficient  of  the  conductivity  has  been  determined 
for  the  above  solutions,  and  found  to  agree  approximately  with  the 
value  obtained  in  the  case  of  acids  generally.  J.  C.  P. 

[Similar  experiments  on  the  hydrolysis  of  stannic  chloride  solutions 
have  been  made  by  Kowalewsky  (this  vol.,  ii,  256). — Abstractor.] 
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Magnetic  Iron-Ores  from  Eastern  Ontario.  By  Frederick  J. 
Pope  {Trans,  Amer,  Inst,  Mining  Eng.,  California  Meeting,  Oct. 
1899,  34  pp.). — These  ores  occur  in  gneisses  and  schists,  or  at  the 
contacts  of  these  with  crystalline  limestone,  and  also  in  gabbros  and 
anorthosites.  Descriptions  and  twelve  detailed  analyses  are  given  of  the 
ores  from  several  mines.  The  magnetites  occurring  in  the  gabbro  differ 
from  the  others  in  being  titaniferous  and  in  containing  small  amounts 
of  vanadium  (up  to  063  per  cent.  V205)andof  nickel  and  cobalt  (com¬ 
pare  Abstr.,  1899,  ii,  109 ;  this  vol.,  ii,  283). 

Details  are  given  of  the  methods  used  in  estimating  titanium  and 
vanadium,  and  also  for  the  preparation  of  pure  vanadic  oxide  from 
these  ores.  L.  J.  S 
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Minerals  from  Narsarsuk,  S.  Greenland.  By  Gustav  Flink 
(. Meddelelser  om  Gronland ,  1899,  [1900],  24,  7 — 180). — A  detailed 
description  is  given  of  34  mineral  species,  of  which  9  are  new,  collected 
by  the  author  in  1897  on  the  plateau  of  Narsarsuk,  near  Julianehaab, 
S.  Greenland.  The  minerals  occur  in  drusy  cavities  bounded  by  large 
crystals  of  microcline  and  segirite,  which  locally  form  pegmatite  masses 
in  the  syenite  of  the  region ;  this  on  weathering  leaves  the  minerals 
in  the  coarse  gravel  on  the  surface.  Analyses,  several  of  which  were 
made  by  It.  Mauzelius,  are  given  of  the  following  minerals. 

Bhodochrosite  occurs  as  small  rhombohedra,  and  is  frequently  altered 
to  a  black,  powdery  substance.  Analyses  of  the  least  altered  material 
gave : 

MnO.  FeO.  CaO.  0,  CO^  H20.  Total.  Sp.  gr. 

57*06  15*76  2*68  [24*50]  100*00  3*666 

Pcirisite  (compare  Abstr.,  1895,  ii,  401). — The  parisite  from  Green¬ 
land  differs  from  the  original  parisite  from  Colombia  in  several  of  its 
most  important  characters.  The  former  has  a  rhombohedral  instead  of 
hexagonal  development,  and  although  several  crystal  forms  are  present 
few  are  common  to  both  occurrences ;  it  is  also  frequently  twinned  on 
(111)  and  has  no  cleavage,  but  there  is  sometimes  a  parting  parallel 
to  (111).  The  sp.  gr.  (3*902  Greenland,  4*3915  Colombia)  and  refrac¬ 
tive  indices  also  differ.  Formula,  CeFCa(C03)2.  The  Colombian 
mineral  has  the  formula  (CeF)2Ca(C03)3  (Abstr.,  1899,  ii,  600),  but 
there  is,  however,  not  sufficient  reason  to  consider  that  these  are  two 
distinct  minerals.  Analysis : 

Total, 

C02.  Ce203.  (La,Di)203.  Y203.  CaO.  Na20.  K20.  F.  less  O  for  F. 

26*54  28*14  22*88  1*23  17*13  0*19  0*12  5*82  99*60 

Cordylite  ( barium-parisite ). — This  new  mineral  occurs  as  small, 
hexagonal,  club-shaped  crystals,  with  \a  :  c  =  l  :  3*3865  ;  for  parisite, 
a:c  =  1  :  3*3645],  The  crystals  are  pale  wax-yellow,  clear  and  trans¬ 
parent,  and  there  is  a  distinct  basal  cleavage.  Optically  uniaxial  and 
negative.  Sp.  gr.,  4*31.  Formula,  (CeF)2Ba(C03)3,  which  is  the  same 
as  that  of  the  Colombian  parisite  with  barium  in  place  of  calcium. 
Analysis : 

C02.  Th02.  Ce203.  (La,  Di,&c.)203.  Y203.  FeO.  BaO.  CaO.  H20.  F.  Insol. 

23*47  0*30  23*72  25*67  trace  1*43  17*30  1*91  0*80  [4*87]  2*58 

Ancylite . — The  orthorhombic  crystals  of  this  new  mineral  are  octa¬ 
hedral  in  habit,  with  markedly  curved  faces  of  the  forms  {101}  and 
{011};  [a  :  b  :  c  —  0*916  :  1  :  0*9174].  The  colour  is  light  yellow  inclining 
to  orange,  but  also  brownish  or  greyish.  Sp.  gr.  3*95.  Formula, 
4Ce(0H)C03,3SrC03,3H20.  Traces  of  Y203,  MnO  and  fluorine  are 
also  present.  The  mineral  is  somewhat  allied  to  the  Norwegian 
weibyeite.  Analysis ; 

CO2.  Th02.  Ce203.  (La,  Di,&c.)203.  FeO.  SrO.  CaO.  H20.  Insol.  Total. 

23*28  0*20  22*22  24*04  0*35  21*03  1*52  6*52  0*60  99*76 

Spodiophyllite. — This  new  mineral  occurs  as  rough,  hexagonal  prisms 
or  sometimes  as  thin,  trigonal  plates;  it  is  optically  uniaxial  and 
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negative.  There  is  a  perfect  basal  cleavage  with  pearly  lustre.  Colour, 
ash-grey;  very  brittle;  sp.  gr.  2*633.  Formula 

(A],Fe)2(Mg,Pe,Mn)3(Na2,K2)2Si8024_. 

The  mineral  resembles  the  micas  and  chlorites  in  its  physical  char¬ 
acters,  but  differs  from  them  in  containing  no  water  ;  it  is  a  meta¬ 
silicate  related  in  composition  to  8egirite  and  arfvedsonite.  Analysis  *. 

SiO^  Fe2Os.  A1203.  FeO.  MnO.  MgO.  Na20.  K20.  Total. 

53*61  11*24  4*27  4*13  0*64  10*16  8*55  7*80  100*40 

Oatapleiite. — Three  types  of  crystals  are  distinguished  :  the  one 
analysed  when  considered  as  hexagonal  has  [a  :  c  =  l  :  1*3509].  Basal 
sections  are  in  part  uniaxial  and  in  part  biaxial  with  2E  =  30° 
When  a  crystal  of  this  type  is  heated  to  30°,  or  even  when  held  in  the 
warm  hand,  the  twin  lamellae  seen  in  a  basal  section  disappear,  and 
the  whole  becomes  optically  uniaxial.  It  has  the  usual  formula, 
Na2Si03,H4Zr(Si04)2.  Analysis : 

Si02.  Zr02.  FeO.  Na20.  H20.  Total.  Sp.  gr. 

44*70  30*85  0*71  14*09  9*07  99*38  2*781 

Polylithionite . — This  agrees  with  zinnwaldite  in  the  optical  characters 
and  crystal  angles,  but  differs  from  it  in  containing  more  alkalis  and 
silica.  Sp.  gr.,  2*701.  Formula,  (Al,Fe)4(Li2,K2,Na2)7F2Si16045.  The 
mineral  from  Narsarsuk  contains  more  potassium  and  less  sodium  than 
Lorenzen’s  original  polylithionite  from  the  neighbouring  locality, 
Kangerdluarsuk  (Abstr.,  1886,  677).  Analysis: 

Total, 

SiOo.  A1203.  Fe203.  MnO.  Li20.  K20.  NaaO.  F.  less  O  for  F. 

58*68  10*24  4*02  0*31  8*24  11*05  1*61  8*16  98*87 

Tainiolite . — This  new  mineral  is  a  member  of  the  mica  group  ;  it 
has  the  form  of  strips  or  bands  and  so  differs  in  habit  from  other 
micas.  The  colourless  crystals  are  monoclinic,  with  angles  very  near 
those  of  biotite.  There  is  a  perfect  basal  cleavage  ;  it  is  optically 
biaxial  and  negative  ;  2E  =  50° ;  sp.  gr.,  2*86.  Assuming  the  deficiency 
in  the  analysis  to  be  water,  the  formula  is  given  as 

.  (Mg0H)2(K,Na,Li)Si308  +  H20. 

This  composition  distinguishes  tainiolite  from  all  other  micas. 

Si02.  A1203.  FeO.  MgO.  K20.  N^O.  LiaO.  Total. 

52*2  2*7  0*6  19*1  11*5  1*8  3*8  91*3 

Lorenzenite . — The  small,  acicular  crystals  of  this  new  mineral  are 
orthorhombic  [a  :  b  :  c  =  0*6042  : 1  :  0*3592].  They  have  a  high  adam¬ 
antine  lustre,  and  are  colourless  to  brownish,  with  sometimes  black 
ends,  they  then  resemble  lucifer  matches  in  appearance  ;  sp.  gr.,  3*42. 
Formula,  Na2(Ti0)2Si207.  Analysis  .* 

Si02.  Ti02.  Zr02.  Na20.  K20.  H20.  Total, 

34*26  35*15  11*92  17*12  0*37  0*77  99*59 

Leucosphenite . — The  white  crystals  of  this  new  mineral  are  mono¬ 
clinic,  with  a  prismatic  habit  and  wedge-shaped  terminations 
[a  :  b  :  c- 0*5813  : 1  :  0*8501  ;  /3  =  93°23'J.  Sp.  gr.,  3*05.  Formula, 
BaNa4(Ti0)2(Si205)5.  Like  petalite,  this  is  a  dimetasilicate.  The 
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mineral  shows  certain  crystallographic  and  chemical  relations  to  eudi- 
dymite  (BeSi03,HNaSi205).  Analysis  : 

Si02.  Ti02.  Zr02.  BaO.  tfa20.  K20.  H20.  Total. 

56*94  13*20  3-50  13*75  11*14  0*56  0*31  99-40 

Elpidite. — This  is  very  abundant  at  Narsarsuk,  but  it  is  usually 
much  altered  and  has  the  appearance  of  sticks  of  decayed  wood. 
Fresh,  clear,  and  transparent  crystals  are  very  rare  ,*  these  give 
[a  :  b  :  c  =  0*51008  : 1  :  0*97813].  The  material  analysed  by  Lindstrom 
(Abstr.,  1895,  ii,  401)  was  not  fresh,  and  the  whole  of  the  water  is 
probably  due  to  alteration,  in  which  case  the  formula  of  the  mineral 
would  be  Na2Si205,Zr(Si205)2. 

Narsarsukite. — This  new  mineral  occurs  plentifully  at  Narsarsuk  as 
tabular  or  cube-shaped,  tetragonal  crystals  with  [«  :  c  —  1  :  0*52352]. 
They  are  honey-yellow,  and  have  a  perfect  prismatic  cleavage.  Sp.  gr. 
2*751.  Formula,  12Si02,2Ti02,3Na20,FeF.  Analysis  by  Chris¬ 
tensen  : 

Si02.  Ti02.  Fe203.  A1203.  MnO.  MgO.  Na20. 

61*63  14*00  6*30  0*28  0*47  0*24  16*12 

F.  H20.  Total  less  O  for  F. 

0*71  0*29  99*74, 

Chalcolamprite . — This  is  a  new  member  of  the  pyrochlore  group. 
It  is  found  as  small,  regular  octahedra  on  crystals  of  segirite.  The 
name  chalcolamprite  alludes  to  the  metallic,  coppery  lustre  on  the 
faces  of  the  crystals.  Thin  sections  of  the  mineral  are  translucent, 
straw-yellow,  and  isotropic.  Sp.  gr.  3*77.  Formula,  E^b20(3F2  4- 
R"Si03.  Analyses :  I.  Chalcolamprite.  II.  Endeiolite. 


Nb205. 

Si02. 

Ti02. 

Zr02. 

Cs203» 

Fe203.  MnO. 

CaO. 

K20. 

I. 

59-65 

10*86 

0*52 

5-71 

3*41 

1*87  0*44 

9*08 

0*38 

II. 

59-93 

[11*48] 

0*76 

3-78 

4*43 

2*81  0*37 

7*89 

0*43 

Na20. 

h2o. 

F.  Total  less  O  for  F. 

I. 

3*99 

1-79 

5*06 

100-63 

II. 

3*58 

4-14 

0*69 

100-00 

Endeiolite. — This  is  also  a  new  member  of  the  pyrochlore  group ;  it 
occurs  as  small,  brown  octahedra,  which  are  remarkable  in  being 
sometimes  twinned  on  the  spinel  law.  Sp.  gr.  3*44.  Formula, 
R"Nb206(0H)2  +  B/'Si03.  Endeiolite  differs  from  chalcolamprite  in 
having  hydroxyl  in  place  of  fluorine,  and  both  minerals  differ  from 
pyrochlore  in  having  R"Si03  in  place  of  R"(Ti,Th,Zr)03.  Microlite 
(Ca2Ta207)  also  occurs  at  Narsarsuk  (Abstr.,  1895,  ii,  401). 

Yttrium-apatite . — This  forms  small,  short,  hexagonal  prisms, 
which  are  opaque,  with  an  enamel  white  colour  and  a  metallic 
lustre  on  the  surface.  Sp.  gr.  3*24.  The  results  of  the  analysis 
agree  with  those  required  for  the  apatite  formula,  but  part  of  the 
lime  is  replaced  by  rare  earths.  The  insoluble  portion  consists  of 
segirite  and  neptunite. 
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Po05.  CaO.  YoOo,  &c.  Ce203,  &c.  MgO.  MnO,  FeO.  H«0. 

41*12  47*67  3*36  1*52  0*79  traces  0*22 


F.  Insol.  Total  less  0  for  F. 

3*59  2*63  99*37 


Another  type  of  apatite  occurring  as  clear,  colourless,  hexagonal 
prisms  also  contains  rare  earths. 

Detailed  descriptions  are  given  of  the  crystallographic  and  optical 
characters  and  modes  of  occurrence  of  each  of  the  above  minerals, 
and  also  of  epididymite,  eudidymite,  segirite,  arfvedsonite,  eudialyte, 
neptunite,  &c.  The  paper  is  illustrated  by  nine  plates.  L.  J.  S. 


Britholite,  a  New  Mineral.  By  Che.  Winther  ( Meddelelser  om 
Gronland ,  1899  [1900],  24,  190 — 196). — This  is  found  in  the  pegma¬ 
tites  in  the  nepheline-syenite  at  Naujakasik,  near  Julianehaab,  Green¬ 
land.  The  opaque,  brown  crystals  are  apparently  hexagonal  prisms 
with  pyramids,  but  really  consist  of  biaxial  orthorhombic  individuals 
twinned  together  as  in  aragonite  ;  [a  :  b  :  c  =  0*620  : 1  :  0*423],  H  =  5  J  ; 
sp.  gr.  4*446.  Formula, 

3[4Si02,2(Ce,La,Di,Fe)203,3(Ga,Mg)0,H20,NaF],2[P205,Ge203]. 
Analysis  by  0.  Christensen  : 


Si02. 

16*77 


f^Os*  (Ce,La,Di)203. 
6*48  60*54 

H20. 

1*27 


Fe203.  CaO. 

0*43  11*28 

F.  Total. 

1*33  100*08 


MgO.  NaaO. 

0*13  1*85 


L.  J.  S. 


Steenstrupine.  By  O.  B.  Boeggild  ( Meddelelser  om  Gronland , 
1899  [1900],  24,  203 — 213). — Besides  on  the  Frith  of  Kangerdluarsuk, 
steenstrupine  has  now  been  found  at  other  localities  in  the  nepheline- 
syenite  district  about  Julianehaab,  Greenland.  The  mineral  usually 
occurs  as  isolated  crystals,  of  which  three  types  are  distinguished. 
Crystals  from  one  of  the  new  localities,  namely  Tutop  Agdlerkofia,  are 
of  a  different  type  from  those  analysed  by  Blomstrand  (Abstr.,  1898, 
ii,  296);  they  are  brownish-black,  contain  fewer  enclosures,  and  are 
less  altered ;  the  birefringence  and  dichroism  are  uniform  throughout 
each  crystal;  streak  colourless;  sp.  gr.  3*5122;  analysis  by  G. 
Christensen  gave : 


SiOj. 

Nb205. 

PA. 

Th02. 

(Ce,La,Di)203. 

Y203.  Fe203. 

26-72 

4*37 

8*19 

2*13 

29-60 

0*36  2*67 

Total 

MnO. 

CaO. 

MgO. 

Na20. 

h2o. 

F.  less  O  for  F. 

6-60 

2*33 

0*31 

11*23 

3-45 

1*24  98*68 

The  formula  is  written  as 
(Si,Th)1203fi(La,Di,Y  ,Fe)2(  Mn, 


Ca,Mg)3(NaH)12,4(P,Nb)04Ce,CaF2)4H20. 

L.  J.  S. 


Schizolite,  a  New  Mineral.  By  Chr.  Winther  ( Meddelelser  om 
Gronland ,  1899  [1900],  24,  196 — 203). — This  is  found  as  pink  prisms 
or  radiated  groups  in  granular  albite,  and  also  rarely  in  pegmatite,  in  the 
nepheline-syenite  near  Julianehaab,  Greenland.  The  habit,  cleavage 
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and  axial  ratios  [or  :  b  :  c  =  1*1496  : 1  :  1*0343  ;  —  85°32']  of  the  mono¬ 

clinic  crystals  closely  resemble  those  of  pectolite,  of  which  the  mineral 
may  be  considered  to  be  a  manganese  variety,  like  manganopectolite 
(Abstr.,  1891,  407).  Spgr.,  3*089.  Formula, 

15(Si,Ti)02,10(Ca,Mn,Fe,Ce)0,4(Na,H)20, 
from  analysis  I,  by  C.  Christensen  ;  the  formula  of  pectolite  being 
3Si02,2Ca0,(Na,H)20. 

Si02.  Ti02.  Ce203.  Y203.  FeO.  MnO.  CaO.  MgO.  Na20.  H30.  Total. 

I.  51*06  0*68  1*47  —  2*79  12*90  19*48  —  10*71  1*36  100*45 

II.  51*44  —  —  2*40  2*01  11*69  20*53  0*13  9*50  2*25  99*95 

A  variety  of  schizolite  occurs  in  pegmatite  at  another  locality  near 
Julianehaab  as  very  small  and  indistinct  cube-like  crystals  and  plates. 
Sp.  gr.,  3*084.  Formula,  3Si02,2(Ca,Mn,Fe,Mg,Y)0,(Na,H)20,  from 
analysis  II,  by  C.  Christensen.  L.  J.  S. 

Action  of  Ammonium  Chloride  on  Natrolite,  Scolecite, 
Prehnite,  and  Pectolite.  By  Frank  W.  Clarke  and  George 
Steiger  (Amer.  J.  Sci.>  1900,  [  iv],  9,  345 — 351.  Compare  this  vol., 
ii,  24,  219). — Natrolite  (from  Bergen  Hill,  New  Jersey,  anal.  I)  and 
scolecite  (from  Whale  Cove,  Grand  Manan  Island,  New  Brunswick, 
anal.  II)  when  heated  at  350°  with  ammonium  chloride  in  a  sealed 
tube,  both  give  the  product  (NH4)2Al2Si3O10.  No  soluble  silica  is 
liberated  when  the  original  minerals  or  this  ammonium  natrolite  are 
ignited.  The  formulae  of  natrolite  and  scolecite  are  therefore  written 
as  Na2Al2Si3O10  -f-  2H20  and  CaAl2Si3O10  +  3H20  respectively,  by  which 
they  are  represented  as  salts  of  the  acid  H8Si3O10. 

Prehnite  (from  Paterson,  New  Jersey,  anal.  Ill)  behaves  quite 
differently,  ammonium  chloride  having  very  little  action  at  350° ; 
very  little  soluble  silica  is  liberated  on  ignition.  These  results  support 
the  orthosilicate  formula  H2Ca2Al2(Si04)3  for  prehnite. 

Further  experiments  made  on  pectolite  (this  vol.,  ii,  24)  do  not  lead 
to  any  definite  results ;  the  ammonium  chloride  reaction  varies  in 
different  experiments  and  is  never  complete. 

HsO  HaO 


SiOs. 

AI2O3. 

CaO. 

Na20. 

at  100° 

above  100°. 

Total. 

I. 

46-62 

26-04 

— 

1*48 

15*69 

0*39 

10*18 

100*38 

II. 

45-86 

25-78 

— 

13*92 

0*41 

0*40 

13*65 

j 

100*02 

III. 

42-31 

19-95 

6*20 

26*63 

. 

F 

r02 

100*11 

L.  J.  S. 


Epistolite,  a  New  Mineral.  By  O.  B.  Boeggild  ( Meddeleser 
om  Gronland,  1899,  [1900],  24,  183 — 190). — Epistolite  was  found  as 
large,  thin,  rectangular  plates  in  pegmatite  veins  and  in  granular 
albite  at  four  localities  in  the  nepheline-syenite  region  about 
Julianehaab,  S.  Greenland.  Crystals  are  rare  ;  they  are  monoclinic 
with  approximately  [a  :  b  :  c  =  0*803  :  1  :  1*206  3  /?~74°45'].  The  colour 
is  greyish  or  brownish,  but  on  the  perfect  basal  cleavage  it  is  silver- 
white,  with  a  strong  pearly  lustre,  H  =  1 — 1J,  very  brittle;  sp.  gr. 
2*885.  Analysis  by  C.  Christensen  gave  : 
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Si03. 

Nb205. 

TiOa 

FeO. 

MnO.  CaO. 

MgO. 

27-59 

33-56 

7-22 

0*20 

0*30  0*77 

0-13 

Total  less 

Na.O. 

H.,0. 

F. 

O  for  F. 

17-59 

11-01 

1*98 

99*52 

There  is  also  a  trace  of  potassium,  but  no  tantalum  or  zirconium ; 
1*75  per  cent,  of  the  water  is  lost  below  100°,  and  is  omitted  from 
the  formula,  which  is  given  as 

1 9Si02,4Ti02,5Nb205,(Ca,Mg,  Fe,Mn)0, 1 0Na2O,21  H20,4NaF. 
Epistolite  contains  more  niobium  than  any  other  silicate.  L.  J.  S. 

Meteorite  from  Quesa,  Spain.  By  Eduardo  Bosca  y  Casanoves 
{Adas  Soc.  Espanola  Hist .  Hat.,  1899,  53 — 56). — This  iron  fell  at 
Quesa,  in  Valencia,  on  August  1st,  1898  ;  it  weighs  10670  grams, 
and  has  the  fine  grained  structure  of  an  ataxite  (compare  following 
abstract).  Sp.  gr.  6*48.  Analyses  by  Peset  gave  I  for  the  oxidised 
outer  portion,  and  II  for  the  interior  of  the  mass. 

Fe.  Ni.  Co,Mn,  &c.  O.  Total. 

I.  79*07  17*95  traces  2*98  100*00 

II.  81*35  18*35  0*30  —  100*00 

L.  J.  S. 

Meteoric  Iron  from  Quesa,  Spain.  By  Emil  W.  Cohen  {Mitth. 
naturwiss.  ver .  f.  Neu-Vorpommern  Riigen,  Berlin ,  1900,  31,  63 — 66. 
Compare  preceding  abstract). — A  new  examination  of  a  larger  piece 
of  this  iron  shows  the  structure  to  be  octahedral  with  lamellae  of 
medium  width.  A  new  analysis  (I)  has  been  made,  since  the  previous 
analysis  by  Peset  shows  much  more  nickel  than  any  other  known 
octahedrite.  The  previous  determination  of  the  fine-grained  structure 
was  based  on  the  examination  of  small  fragments  from  the  external 
part  of  the  mass ;  this  is  much  poorer  in  nickel  (anal.  II)  than  the 
interior. 

Fe.  Ni  +  Co.  P.  Total. 

I.  88*73  10*85  0*15  99*73 

II.  95*56  4*40  —  99*96 

L.  J.  S. 

Gases  Evolved  by  the  Springs  of  Mont-Dore.  By  F.  Par- 
mentier  and  A.  Hurion  {Gompt.  rend.,  1900,  130,  1190 — 1191). — The 
gas  evolved  by  the  spring  water  of  Mont-Dore  has  the  following 
percentage  composition :  Carbon  dioxide,  99*50 ;  nitrogen,  0*49 ; 
argon,  0*01.  H.  B.  Le  S. 

Combustible  Gases  of  Salsomaggiore.  By  It  affable  Nasini 
and  Boberto  Salvadori  (i Qazzetta ,  1900,  30,  i,  281 — 296). — Analyses 
are  given  of  the  various  gases  which  are  evolved,  together  with  the 
saline  waters  and  petroleum,  from  the  springs  of  Salsomaggiore.  The 
gases,  which  burn  with  a  luminosity  about  equal  to  that  of  ordinary 
coal  gas,  consist  for  the  most  part  of  methane  and  ethane,  with  vary¬ 
ing  and,  in  general,  small  proportions  of  unsaturated  hydrocarbons, 
nitrogen  and  carbon  dioxide.  T.  H.  P. 
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The  Percentage  Oxygen  Capacity  and  Total  Oxygen  Capa¬ 
city  and  the  Total  Mass  of  Blood  in  Man.  By  John  S.  Haldane 
and  J.  Lorbain  Smith  ( Proc .  Physiol .  Soc .,  1900,  v — vi ;  J.  Physiol. , 
25). — The  oxygen  capacity  of  the  haemoglobin  in  ox-blood  was  first 
determined  by  the  ferricyanide  method.  A  small  volume  of  human 
blood  was  then  compared  colorimetrically  with  the  ox-blood,  and  its 
percentage  oxygen  capacity  calculated,  for  the  colour  of  the  blood 
runs  parallel  to  its  power  of  absorbing  oxygen.  In  healthy  human 
blood,  the  percentage  oxygen  capacity  is  between  16  and  21.  The 
total  oxygen  capacity  was  determined  by  allowing  the  subject  of  the 
experiment  to  breathe  and  absorb  a  known  volume  of  carbon  mon¬ 
oxide.  The  percentage  saturation  of  the  haemoglobin  was  determined 
in  a  drop  of  the  blood  by  the  carmine  method,  and  from  the  result  the 
total  capacity  of  the  blood  for  absorbing  carbon  monoxide  or  oxygen 
could  easily  be  calculated.  The  total  volume  of  the  blood  was  then 
calculated  from  the  two  preceding  numbers,  and  its  mass  by  multi¬ 
plying  the  volume  by  the  specific  gravity.  The  commonly  accepted 
estimate  that  the  weight  of  the  blood  is  equal  to  about  a  twelfth  of 
the  body  weight  is  much  too  high ;  the  average  amount  is  only  a 
twentieth  of  the  body  weight.  W.  D.  H. 

The  Volume,  Total  Oxygen  Capacity,  and  Percentage 
Oxygen  Capacity  of  the  Blood  in  Chlorosis  and  Pernicious 
Anaemia..  By  J.  Lorrain  Smith  {Proc.  Physiol.  Soc .,  1900,  vi — vii ; 
J.  Physiol .,  25). — In  chlorosis,  the  total  oxygen  capacity  is  approxi¬ 
mately  normal,  but  the  percentage  oxygen  capacity  is  markedly 
diminished  (often  below  50  per  cent.) ;  the  volume  of  the  blood  is 
markedly  increased.  The  decrease  in  the  number  of  red  corpuscles 
and  in  the  amount  of  haemoglobin  cannot  be  regarded  as  due  simply  to 
increase  in  the  plasma.  In  pernicious  anaemia,  both  percentage  and 
total  oxygen  capacity  are  greatly  diminished,  but  the  volume  of  the 
blood  is  increased.  The  decrease  in  the  number  of  the  red  corpuscles, 
and  in  the  amount  of  haemoglobin,  is  greater  than  can  be  explained  by 
the  increase  in  the  volume  of  the  blood.  W.  D.  H. 

Relationship  of  Iron  to  Blood-formation.  By  Emil  Abder- 
halden  ( Zeit .  Biol.,  1900,  39,  487 — 523). — Previous  portions  of  the 
research  have  shown  that  inorganic  iron,  haemoglobin,  and  haematin  in 
the  food  are  absorbed,  and  lead  to  an  increase  of  body  weight,  and  of  the 
blood-pigment.  The  most  important  fact  now  added  is  that  animals 
on  their  normal  diet  assimilate  more  iron  than  those  kept  on  a  diet 
poor  in  iron,  to  which  inorganic  iron  salts,  haemoglobin,  or  haematin 
has  been  added.  W.  D.  H. 

Effect  of  Ingestion  of  Alcohol  on  the  Blood  of  Mother  and 
Foetus,  and  on  the  Milk.  By  Maurice  Nicloux  (Compt.  rend., 
1900,  130,  855 — 858). — Experiments  were  made  on  dog,  sheep,  and 
guinea-pig.  Ingested  alcohol  passes  into  the  milk.  The  amounts  of 
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alcohol  in  the  blood  and  milk  of  the  mother  and  the  blood  of  the 
foetus  are  approximately  equal.  W.  D.  H. 

Chemical  Changes  in  the  Blood  produced  by  Feeding  with 
Ammonium  Sulphate.  By  Theodor  Rumpf  and  0.  Schumm  ( Zeit . 
physiol.  Chem .,  1900,  29,  249 — 255). — After  the  administration  of 
ammonium  sulphate,  the  amount  of  alkali  in  the  blood  is  diminished  ; 
this  is  chiefly  due  to  a  lessening  of  organic  sodium  compounds.  The 
sodium  chloride  and  the  amount  of  calcium  in  the  blood  are  increased  ; 
the  water  is  lessened.  W.  D.  H. 

Haemorrhage  and  Transfusion  in  Dogs.  By  Percy  M. 
Dawson  (Amer.  J.  Physiol .,  1900,  4,  1 — 24). — A  full  account  of 
experiments  concerning  which  a  preliminary  communication  has 
already  been  made  (this  vol.,  ii,  291).  An  important  new  point  is 
that  transfusion  of  Ringer’s  fluid  containing  more  than  0*026  per  cent, 
of  calcium  chloride  is  dangerous.  More  than  this  appears  to  over¬ 
stimulate  the  heart ;  and  several  cases  of  death  in  dogs  occurred. 

W.  D.  H. 

Gaseous  Metabolism  of  the  Submaxillary  Gland.  By  Joseph 
Barcroft  ( J .  Physiol .,  1900,  25,  265 — 282). — This  preliminary  paper 
treats  mainly  of  methods.  The  form  of  gas  pump  used  is  described  in 
full  with  illustrations;  it  is  a  modification  of  Toepler’s.  Haldane's 
method  of  gas  analysis  was  employed.  Incoagulability  of  the  blood 
is  best  brought  about  in  dogs,  which  were  the  animals  used,  by 
injection  of  leech  extract :  this  is  nob  absolutely  certain  to  produce 
incoagulability,  but  it  has  the  advantage  of  not  influencing  the 
flow  of  saliva.  The  amount  of  oxygen  and  carbon  dioxide  in  the 
blood  is,  however,  increased.  The  ansesthetics  found  most  suitable 
were  morphine  and  chloroform  ;  the  effect  of  these  anaesthetics  on 
the  blood  gases  is  inconstant,  but  the  most  marked  feature  is  a 
gradual  increase  in  the  carbon  dioxide.  W.  D.  H. 

Influence  of  Asparagine  and  Ammonia  on  Proteid  Meta¬ 
bolism  in  Ruminants.  By  Oscar  Kellner,  A.  Kohler,  F.  Barn- 
stein,  W.  Zielstorff,  R.  Ewert,  and  K.  Wedemeyer  (Zeit.  Biol., 
1900,  39,  313 — 376). — The  experiments  recorded  with  full  details 
were  performed  on  four  sheep.  In  two,  the  amount  of  proteid  in  the 
food  was  small,  in  the  other  two,  medium.  In  the  first  case,  the 
addition  of  asparagine  furthers  the  putting  on  of  proteid ;  ammonium 
acetate  has  the  same  action.  In  the  second  case,  asparagine  has  no 
action  in  influencing  either  the  digestion  or  the  assimilation  of  proteid. 

W.  D.  H. 

Nuclein  Metabolism.  By  Otto  Loewi  (Chem.  Centr.,  1900,  i, 
871  ;  from  Arch.  exp.  Path.  Pharm.,  44,  1 — 23). — The  quantity  of 
phosphoric  and  uric  acids  in  the  urine  largely  depends  on  the  amount 
of  nuclein  in  the  food.  Allantoin  does  not  occur.  After  feeding  on 
allantoin,  only  a  small  amount  of  it  is  found  in  the  urine. 

W.  D.  H. 

Energy- value  of  Flesh  and  Proteids.  By  Edouard  PflAger 
(Pfliiyers  Archiv,  1900,  79,  537 — 596). — The  article  is  mainly  a 
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critical  review  of  our  knowledge  of  the  subject,  and  the  numerous 
errors  which  must  be  avoided  in  a  study  of  the  metabolism  of  proteid 
material.  Considerable  space  is  devoted  to  a  criticism  of  Buhner’ s 
methods  and  results.  The  urine,  after  flesh  diet,  receives  contri¬ 
butions  from  the  metabolism  of  fat,  and  cannot  be  considered  a  purely 
i  flesh  urine/  Buhner’ s  assumption  that  meat  extract  takes  no  part  in 
metabolism  is  questioned,  at  any  rate  in  regard  to  those  extractives 
which  do  not  pass  unchanged  into  the  urine.  W.  D.  H. 

Influence  of  Alcohol  on  Muscular  Work.  By  J.  C.  Th. 
Scheffer  ( Ckem .  Centr .,  1900,  i,  870 — 871  ;  from  Arch,  exp.  Path. 
Pharm.,  44,  24 — 58). — From  experiments  made  with  Mosso’s  ergo- 
graph,  it  appears  that  alcohol  causes  first  an  increase  of  muscular 
work,  and  later  a  decrease.  The  irritability  passes  through  correspond- 
ing  phases.  If  the  peripheral  motor  nerve  apparatus  is  eliminated  in 
animals  by  curare,  alcohol  has  no  effect.  W.  D.  H. 

Transformation  of  Fat  into  Glycogen.  By  Charles  Bouchard 
and  Alexandre  Desgrez  ( Gompt .  rend.,  1900,  130,  816 — 822). — In  a 
starving  animal,  the  copious  administration  of  fat  does  not  increase 
the  glycogen  of  the  liver,  but  there  is  a  rise  in  that  of  the  muscles. 
Fat  is  therefore  regarded  as  one  source  of  the  muscular  glycogen  ; 
another  source  is  the  sugar  of  the  blood  that  leaves  the  liver.  On 
oxidation,  muscular  glycogen  is  stated  to  pass  into  the  condition  of 
lactic  acid,  and  not  into  that  of  sugar.  W.  D.  H. 

Action  of  Soaps  in  the  Body.  By  Immanuel  Munk  (Chem. 
Centr.,  1900,  i,  676 ;  from  Centr.  Physiol 13,  657 — 661). — When 
soaps  are  introduced  into  the  blood,  the  heart  is  affected,  and  the 
blood  pressure  sinks.  In  the  case  of  sodium  soaps,  Bottazzi  {Arch. 
Ital.  Biol.,  32,  176)  attributes  this  action  to  the  sodium.  This 
cannot  be  the  case,  since  to  produce  such  a  fall  of  pressure  a  quantity 
of  sodium  hydroxide  is  necessary  much  larger  than  that  which  can  be 
formed  by  dissociation  from  the  soap  injected.  W.  D.  H. 

Absorption  of  Fats  and  Soaps  in  the  Large  Intestine.  By 
Hartog  J.  Hamburger  (Archiv  Anat.  Physiol .  Physiol.  Abth.,  1900, 
433 — 464). — The  experiments  on  dogs  which  are  here  recorded  show 
that  the  large  intestine  is  capable  of  absorbing  fats,  this  property  not 
being  confined,  as  hitherto  thought,  to  the  small  intestine.  In  order 
to  obtain  marked  absorption,  it  is  necessary  to  take  an  emulsion  and 
leave  it  a  long  time  in  the  intestine.  Admixture  with  sodium  carbon¬ 
ate  is  unnecessary ;  sodium  chloride,  which  is  rapidly  absorbed,  will 
do  as  well.  Admixture  with  sapo  medicatus  also  suffices.  Soaps  are 
absorbed,  but  during  absorption  are  partly  converted  into  fats.  This 
is  brought  about  by  the  mucous  membrane  ;  it  can  be  proved  after 
the  removal  of  the  intestine  from  the  body,  and  is  also  brought  about 
by  the  i  surviving  ’  membrane  after  it  is  finely  minced.  Heating  the 
mucous  membrane  to  80°  destroys  this  property.  W.  D.  H. 

Fixation  of  Alkaline  Bases  in  the  Foetal  Body  during  the 
last  Five  Months  of  Intrauterine  Life  By  Louis  Hugounenq 
(Compt.  rend.,  1900,  130,  941 — 942). — The  proportion  of  potassium 
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and  sodium  in  the  ash  of  foetuses  of  different  ages  was  determined. 
As  growth  takes  place,  both  bases  increase  in  amount,  but  the  sodium 
increases  more  rapidly  on  account  of  the  richness  of  cartilage  in 
sodium  chloride.  The  potassium  is  a  predominant  element  of  red 
blood  corpuscles,  and  in  well  nourished  subjects  increases  more  rapidly 
than  in  the  cases  of  malnutrition.  W.  D.  H. 

Absorption  of  Iodides  by  the  Skin.  By  F.  Gallard  ( Gompt . 
rend .,  1900,  130,  858 — 861.  Compare  Abstr.,  1899,  ii,  503). — The 
skin  of  man  and  animals  can  absorb  aqueous  solutions  of  iodides.  The 
elimination  by  the  urine  is  slow,  so  that  some  accumulation  occurs  in 
the  tissues.  The  respiratory  mucous  membrane  only  permits  the 
entrance  of  a  very  small  amount  of  iodine.  W.  D.  H. 

Variations  of  the  Iodine  of  the  Thyroid  of  New  Born 
Children  under  various  Pathological  Influences.  By  Albert 
Charrin  and  Bourcet  ( Compt .  rend.y  1900,  130,  945 — 948). — In 
various  cachectic  conditions  of  the  mother,  the  new  born  child  is  feeble, 
and  often  suffers  no  harm  from  injections  of  thyroid  extract.  There 
are  frequently  histological  changes  in  the  thyroid  of  these  infants. 
The  present  paper  records  the  examination  of  the  thyroid  in  32  cases 
of  the  kind.  In  18  of  these,  no  iodine  was  found  ;  the  maladies  of  the 
mother  and  the  child  were  very  different.  In  the  remaining  14  cases, 
the  pathological  conditions  being  here  equally  variable,  the  percentage 
of  iodine  in  the  dry  gland  varied  from  0*001  to  0'006,  W.  D.  H. 

Hlifner’s  Method  of  preparing  Pure  Glycocholic  Acid.  By 
W.  A.  Osborne  ( Proc .  Physiol .  Soc.y  1900,  xi- — xii ;  J.  Physiol .,  25). — 
Hiifner  (J.  prakt.  Chem .  [ii],  1874,  10,  and  1879,  19)  described  an 
effective  method  of  obtaining  glycocholic  acid  from  ox-bile.  The  main 
points  in  the  method  are  that  bile  is  shaken  up  with  ether  and  hydro¬ 
chloric  acid.  In  a  short  time,  crystals  of  glycocholic  acid  separate  out 
so  abundantly  as  to  render  the  bile  almost  solid,  and  may  be  purified  by 
washing  and  recrystallisation.  Certain  observers  have  cast  doubt  on 
the  method,  and  in  some  districts  of  Germany  success  was  generally 
not  obtained.  In  America,  also,  the  separation  of  the  crystals 
occurred  in  only  22  per  cent,  of  the  specimens  of  ox-bile  examined. 
The  present  paper  shows  that  the  bile  of  English  oxen  and  cows  gives 
completely  successful  results.  The  method  also  succeeds  with  rabbits* 
bile.  W.  D.  H. 

The  Maximum  Production  of  Hippuric  Acid  in  Rabbits.  By 
F.  H.  Parker  and  Graham  Lusk  ( Amer .  J.  Physiol. ,  1900,  3, 
472 — 484.  Compare  Abstr.,  1899,  ii,  312). — In  a  fasting  rabbit  fed 
with  lithium  benzoate,  the  amount  of  glycocine  eliminated  as  hippuric 
acid  in  the  urine  indicates  that  4  grams  may  be  derived  from  the 
metabolism  of  every  100  grams  of  body  proteid,  and  the  excretion  runs 
parallel  to  the  proteid  destroyed.  Administration  of  carbohydrates 
has  no  effect.  After  gelatin,  the  number  sinks  to  3*1  from  the  combined 
metabolism  of  gelatin  and  proteid  ;  after  casein,  it  is  3*45.  After 
phloridzin  and  benzoic  acid  in  one  experiment,  the  number  was 
doubled,  but  this  could  not  be  repeated.  In  metabolism  the  proteid 
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and  gelatin  molecule  may  yield  glycocine  to  the  amount  of  at  least  3 
to  4  per  cent.  W.  D.  H. 

Caseinogen  of  Human  Milk.  By  Erwin  Kobrak  ( Pfliigers 
Archiv ,  1900,  80,  69 — 85). — The  caseinogen  was  prepared  from  cen- 
trifugalised  milk  by  the  careful  addition  of  acetic  acid ;  various 
foreign  substances  were  then  removed  by  dialysis,  and  the  product 
purified  by  means  of  alcohol  and  ether.  It  differs  from  the  caseinogen 
of  cows’  milk,  especially  in  its  small  degree  of  acidity  ;  the  casein 
formed  from  it  by  rennet  is  flocculent,  not  coherent.  By  repeated 
solution  in  alkali  and  precipitation  by  acid,  a  product  is  finally 
obtained,  practically  identical  with  cow-caseinogen.  Human  caseino¬ 
gen  is  therefore  probably  a  liucleo-proteid  identical  with  that  obtained 
from  cows’  milk,  but  containing  an  admixture  of  some  basic,  proteid-like 
material,  possibly  histon  or  protamine.  W.  D.  H. 

[Glycolytic  Action  of  the  Pancreas  and  of  Urine.]  By  G.  Pier- 
allini  ( Chem .  Centr 1900,  i,  828  ;  ivomZeit.  Klin.  Med.,  39,  26 — 31). 
— The  urine,  both  in  health  and  disease,  has  no  glycolytic  action. 
Search  for  a  glycolytic  ferment  in  the  human  pancreas  removed  after 
death  gave  uncertain  results.  W.  D.  H. 

Lipolytic  Ferment  in  Human  Ascitic  Fluid.  By  Hartog  J. 
Hamburger  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1900, 2,  428—436). — 
It  is  extremely  probable  that  the  lymph  contains  an  agent  which  reduces 
the  fat  emulsion  of  the  intestine  to  the  extremely  finely  divided  con¬ 
dition  in  which  it  is  found  as  the  1  molecular  basis  ’  of  chyle.  As 
the  lymph  of  the  villi  is  difficult  to  collect  in  quantity,  advantage  was 
taken  of  a  case  of  ascitic  fluid,  supposed  to  be  chylous.  The  opalescent 
character  of  this  fluid  was,  however,  found  not  to  be  due  to  fat,  but  to 
mucoid  ;  nevertheless,  it  was  found  possible  to  make  with  this  fluid,  as 
well  as  with  ordinary  horse  serum,  a  perfect  “ dust-like”  emulsion. 
Possibly  the  continual  movement  of  the  lymph  in  the  villi  normally 
produces  a  like  change.  The  same  ascitic  fluid  contains  also  a  lipolytic 
ferment,  which  acts  on  the  finely  divided  fat ;  but  for  this  action,  the 
presence  of  blood  corpuscles  and  access  of  air  are  also  necessary.  The 
ferment  is  a  constituent  of  the  chyle  rather  than  of  the  blood,  as 
Cohnstein  and  Michaelis  consider.  W.  D.  H. 

A  Diastatic  Ferment  in  Hen’s  Eggs.  By  Johannes  Muller 
and  M.  Masuyama  ( Zeit .  Biol.,  1900,  39,  542 — 559). — The  yolk  of  the 
hen’s  egg  contains,  in  not  unimportant  quantities,  an  enzyme,  which  is 
capable  of  transforming  starch  into  dextrin  and  sugar  (tsomaltose). 

W.  D.  H. 

Meningocele  Fluid.  By  Wladimir  von  Gulewitsch  (Zeit. 
'physiol.  Chem.,  1900,  29,  281 — 282). — Choline  was  sought  for  in  a 
specimen  of  cerebro-spinal  fluid  removed  from  a  meningocele,  with 
negative  results.  This  confirms  the  statement  made  by  Mott  and 
Halliburton  (Abstr.,  1899,  ii,  315)  that  normal  cerebro-spinal  fluid 
does  not  contain  this  base.  W.  I).  H. 

The  Crystalline  Stalk  of  Acephalous  Molluscs.  By  Henri 
Coupin  ( Compt .  rend.,  1900,  130,  1214 — 1216). — The  crystalline  stalk 
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of  acephalous  molluscs  has  been  regarded  as  a  copulative  organ,  and 
as  a  manubrium  to  agitate  the  gastric  contents.  The  present  research, 
carried  out  on  Cardium  edule ,  shows  that  the  weight  of  the  organ  is 
0'03  gram,  and  it  contains  87  per  cent,  of  water.  It  is  regarded  as  a 
digestive  agent  containing  the  ferments  amylase  with  a  little  sucrase. 

W.  D.  H. 

Solution  of  Uric  Acid  by  means  of  Nucleic  Acid.  By 
Albrecht  Kossel  and  Goto  ( Sitzungber .  Ges.  gesammt.  Naturwissensch. 
Marburg ,  1900,  April  6). — It  has  been  previously  shown  that  nucleic  acid 
will  unite  with  certain  quantities  of  purine  bases.  The  present  research 
shows  that  similar  loose  combinations  are  formed  between  nucleic 
acid  and  thymic  acid  on  the  one  hand,  and  uric  acid  on  the  other,  and 
in  this  way  more  uric  acid  is  dissolved  than  in  control  specimens  where 
the  nucleic  acid  is  absent.  It  is  thus  possible  that  the  action  of 
nucleic  acid  and  its  compounds  in  the  body  may  be  a  factor  in  de¬ 
termining  the  solubility  of  uric  acid  there.  Whether  nucleic  acid  can 
be  used  as  a  therapeutic  agent  in  assisting  the  solution  of  uric  acid  is 
another  possibility.  W.  D.  H. 

Investigation  of  Urine  by  a  Combination  of  the  Freezing 
Point  and  Blood  Corpuscle  Methods.  By  Hartog  J.  Ham¬ 
burger  ( Centr .  inn .  Med.>  1900,  No.  12). — A  combination  of  the  two 
methods  mentioned  above  affords  a  means  of  determining  approximately 
the  osmotic  pressure  due  to  inorganic  constituents  (such  as  sodium 
chloride)  and  organic  constituents  (such  as  urea).  If  A  be  determined 
for  the  urine,  and  then,  by  means  of  the  blood  corpuscle  method,  the 
osmotic  pressure  is  found  equal  to  that  of  a  saline  solution  of  a  certain 
strength,  of  which  the  depression  of  freezing  point  is  A ,  then  A  -  A' 
gives  the  value  to  be  assigned  to  urea  and  similar  substances. 
Examples  are  given  and  the  question  discussed  from  the  theoretical 
standpoint.  W.  D.  H. 

Giycuronic  Acid  in  Normal  Urine.  By  Paul  Mayer  and 
Carl  Neuberg  ( Zeit .  physiol.  Chem .,  1900,  29,  256 — 273). — The  work 
recorded  covers  much  the  same  ground  as  that  in  a  paper  previously 
published  (this  vol.,  ii,  155),  The  following  additional  fact  of  physio¬ 
logical  importance  is  added,  that  giycuronic  acid  compounds  are  con¬ 
stituents  of  normal  urine  ;  the  greatest  part  of  the  acid  is  combined 
with  phenol,  and  smaller  amounts  with  indoxyl  and  scatoxyl. 

W.  D.  H. 

Elimination  of  Nitrogen,  Sulphates,  and  Phosphates  after 
Ingestion  of  Proteid  Food.  By  H.  C.  Sherman  and  P.  B.  Hawk 
(Amer.  J.  Physiol .,  1900,  4,  25 — 49). — The  experiments  were  con¬ 
ducted  bv  the  authors  on  themselves.  The  urine  was  collected  at 
three  hour  intervals  ;  the  rates  of  excretion  of  nitrogen  and  sulphates 
run  closely  parallel,  and  show  a  tendency  to  rise  during  the  morning, 
reaching  a  maximum  after  the  midday  meal,  with  a  slight  fall  in  the 
following  period,  and  another  rise  after  the  evening  meal.  A  minimum 
is  reached  during  the  night.  The  excretion  of  phosphates  describes  a 
different  curve,  rising  steadily  from  the  middle  of  the  morning  until 
retiring,  falling  during  sleep  and  continuing  to  fall  for  three  hours 
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after  rising,  reaching  a  minimum  after  breakfast.  When  64  grams 
of  extra  proteid  was  taken  with  breakfast,  the  output  of  nitrogen 
began  to  rise  three  hours  later  until  the  sixth  to  the  ninth  hour, 
when  it  declined  at  first  rapidly,  and  then  slowly,  until  it  reached  the 
normal  in  about  36  to  39  hours.  The  excretion  of  sulphates  runs  a 
similar  course  ;  the  rise,  however,  begins  a  little  later,  and  reaches  the 
normal  a  little  earlier.  The  increase  in  the  rate  of  excretion  of 
phosphates  begins  a  little  later  still,  reaches  a  maximum  simultaneously 
with  the  nitrogen,  and  then  regains  the  normal  very  rapidly  in  from 
12  to  15  hours. 

The  increased  heat  of  combustion  of  the  urine  was  but  little  greater 
than  would  correspond  with  an  amount  of  urea  equivalent  to  the 
extra  nitrogen  eliminated.  This  indicates  that  the  amount  of  less 
highly  oxidised  constituents  of  the  urine  was  but  little  affected.  The 
nature  and  extent  of  the  changes  in  the  urine  seem  to  have  been  about 
the  same  when  the  proteid  was  simply  added  to  the  diet  as  when  it 
was  substituted  for  an  isodynamic  amount  of  fat.  A  moderate  gain 
or  loss  of  body  nitrogen  does  not  affect  the  changes  noted.  W.  D.  H. 

Indicanuria  Produced  by  Administration  of  Oxalates.  By 
Erich  Harnack  and  Else  von  der  Leyen  (Zeit.  physiol.  Chem .,  1900, 
29,  205 — 221). — Indicanuria  can  be  produced  by  poisoning  with  dilute 
sulphuric  acid  (2*5  to  6  per  cent,  solution),  but  much  more  readily  and 
intensely  by  the  administration  of  oxalic  acid  by  the  mouth  or  sub¬ 
cutaneously.  In  order  to  produce  this  effect,  the  best  form  to  give  is 
sodium  oxalate,  and  non-toxic  doses  will  accomplish  the  result ;  for 
instance,  in  a  large  dog,  0‘06  gram  given  subcutaneously  is 
enough.  The  indigotin  does  not  apparently  arise  in  the  alimentary 
canal,  but  as  a  result  of  disordered  tissue  metabolism.  W.  D.  H. 

Comparative  Investigation  of  the  Faeces  after  Feeding 
on  Meat  and  Plasm  on.  By  Karl  Micro  (Zeit.  Biol.,  1900,  39, 
430 — 450). — After  feeding  on  plasmon,  the  fseces  contain  no  unab¬ 
sorbed  proteids  ;  absorption  is  stated  to  be  even  more  complete  than 
after  a  meat  diet.  W.  D,  H. 

Organic  Phosphorus  in  Fseces  after  Feeding  on  Milk.  By 
Paul  Muller  ( Zeit .  Biol.,  1900,  39,  451 — 481). — By  examining  the 
fseces  of  children  fed,  some  on  human,  some  on  cow’s  milk,  no  differ¬ 
ence  between  them  could  be  discovered.  The  N  :  P  ratio  was  deter¬ 
mined  by  two  methods ;  but  the  results  were  practically  identical  in 
all  cases.  The  statement  made  by  Knopfelmacher,  that  after  feeding 
on  cow’s  milk  there  is  a  considerable  digestion  residue  rich  in  phosphorus 
in  the  fseces,  was,  therefore,  not  confirmed.  W.  D.  H. 

Composition  of  Urinary  Calculi.  By  Leopold  Spiegel  (Chem. 
Centr 1900, 1,  616 — 617 ;  from  Ber.  deutsch.  pharm.  Ges .,  9,  318 — 326). 
— A  large  number  of  analyses  of  stones  removed  from  various  parts 
of  the  urinary  tract  are  recorded.  W.  D.  H. 

Secretion  of  Pepsin  in  Gastric  Disease.  By  Roth  (Chem.  Centr., 
1900,  i,  618;  from  Zeit.  klin.  Med.,  39,  1—12). — Mett’s  method 
( Diss Petersburg,  1899)  is  recommended  for  the  clinical  estimation  of 
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pepsin  in  the  stomach  contents.  From  a  consideration  of  numerous 
cases  of  disease,  the  estimation  of  pepsin  is  considered  to  have  less 
value  for  diagnostic  than  for  therapeutic  purposes.  W.  D.  H. 

[Metabolism  in  Leucaemia.]  By  C.  von  Stejskal  and  F.  Erben 
( Chem .  Centr 1900,  i,  828 — 829  ;  from  Zeit.  Min.  Med .,  39,  151 — 170). 
— These  are  chiefly  studies  in  metabolism  in  various  forms  of 
leucaemia.  W.  D.  H. 

Physiological  Effects  of  Extracts  of  Nervous  Tissues.  By 
William  D.  Halliburton  ( Proc .  physiol.  Soc .,  1900,  vii — ix ;  J. 
Physiol .,  25). — Saline  extracts  of  various  nervous  tissues  (fresh  and 
dried)  produce  a  temporary  fall  of  blood  pressure,  partly  by  their  effect 
on  the  heart,  partly  by  causing  a  dilatation  of  splanchnic  blood  vessels. 
The  effect  is  more  marked  the  greater  the  proportion  of  grey  matter 
in  the  tissue  used.  The  effect  is  not  abolished  by  section  of  both  vagi, 
nor,  as  a  rule,  by  the  administration  of  atropine.  The  depressor  sub¬ 
stance  is  soluble  in  alcohol,  and  choline  is  always  to  be  found  in  the 
alcoholic  solution.  Possibly  lactic  acid  and  other  substances  not  yet 
identified  are  partly  responsible  for  the  effect ;  these  substances  will 
account  for  the  fact  that  the  effect  is  not  always  completely  neutral¬ 
ised  by  atropine.  It  is  not  advisable  to  employ  glycerol  extracts,  for 
glycerol  itself  has  a  depressor  action.  W.  D.  H. 

Physiological  Effects  of  Extracts  of  Nervous  Tissues.  By 
W.  A.  Osborne  and  Swale  Vincent  (J.  Physiol 1900,  25,  283 — 294  ; 
Proc.  physiol.  Soc 1900,  ix— x;  J.  Physiol .,  25). — The  main  results 
are  the  same  as  those  recorded  in  the  preceding  abstract.  The  prin¬ 
cipal  difference  is  the  following :  although  choline  is  admittedly 
present  in  the  extracts,  its  amount  is  not  regarded  as  sufficient  to 
account  for  the  effect  produced,  and  it  is  moreover  stated  that  the 
depressor  effect  of  the  extracts  is  not  abolished  by  atropine.  The 
other  substance  or  substances  responsible  for  the  fall  of  blood  pressure 
were  not  identified ;  they  are  soluble  in  alcohol  and  in  ether. 

W.  D.  H. 

Anti-leucocytic  Serum ;  its  Action  on  the  Coagulation  of 
Blood.  By  C.  Delezenne  ( Compt .  rend.,  1900,  130,  938 — 940). — 
Certain  products  of  bacterial  agency  in  the  blood-serum  are  believed 
to  hinder  coagulation  by  causing  destruction  of  the  leucocytes.  Peptone 
is  believed  to  act  in  a  similar  way.  The  anti-coagulating  action  of 
such  serum  can  only  be  demonstrated  by  injecting  it  into  the  blood 
stream  \  in  vitro ,  it  accelerates  coagulation.  W.  D.  H. 

Chemical  Behaviour  of  Drugs  and  Poisons  in  the  Organism. 
By  Sigmund  Frankel  (Chem.  Centr.,  1900,  i,  775 — 776  ;  from  Pharm. 
Post ,  33,  109 — 111). — A  discussion  on  general  pharmacological 
questions,  and  of  the  work  of  others  on  the  subject. 

W.  D.  H. 

Action  of  some  Aliphatic  Compounds.  By  Marten  Elfstrand 
(Chem.  Centr.,  1900,  i,  560  ;  from  Arch.  exp.  Path.  Pharm. ,43, 435 — 455). 
— Valeraldehyde,  pentane,  and  <n/cfopentadiene  are  narcotics  like 
ether,  but  are  not  as  powerful ;  cyrfopenbadiene  acts  also  on  muscles, 
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causing  rigor.  During  the  narcosis  produced,  stimulation  of  the  vagus 
causes  no  inhibition  of  the  heart.  W.  D.  H. 

Physiological  Action  of  Nitriles.  By  Edmond  Fiquet  ( Compt . 
rend.,  1900,  130,  942 — 945). — Acetonitrile  is  less  toxic  than  generally 
supposed.  In  rabbits  and  guinea-pigs,  1*5  c.c.  per  kilo,  of  body  weight 
are  necessary  to  cause  death  rapidly.  The  higher  nitriles  are  very 
toxic,  and  act  like  certain  ptomaines;  they  produce  loss  of  sensation 
and  muscular  paralysis,  preceded  by  convulsions.  Very  similar  effects 
follow  the  injection  of  urine.  The  influence  of  the  C02H  and  S03H 
groups  is  to  lessen  the  toxic  power  of  nitriles.  W.  D.  H. 

Action  of  Santonin  and  Amyl  Nitrite  on  Vision.  By  Wilhelm 
Filehne  ( Pfliiger’s  Archiv,  1900,  80,  96 — 107). — In  frogs  poisoned 
by  santonin  and  kept  in  the  dark,  no  departure  from  the  normal  is 
noted  in  the  retinal  pigments ;  but  if  the  animals  are  kept  in  the 
light,  and  then  placed  in  darkness,  there  is  little  or  no  regeneration 
of  the  visual  purple,  and  the  melanin-laden  epithelial  cells  show  little 
activity.  Amyl  nitrite  acts  in  the  same  way,  except  that  the  epithelial 
cells  behave  normally  in  conditions  both  of  light  and  darkness. 

W.  D.  H. 

Action  of  Caffeine  and  Theobromine  on  the  Heart.  By 
Johannes  Bock  ( Chem .  Centr.,  1900,  i,  559  ;  from  Arch.  exp.  Path. 
Pharm.,  43,  367 — 399). — Both  caffeine  and  theobromine  cause  the 
isolated  mammalian  heart  to  beat  more  quickly  and  lessen  its 
elasticity.  With  large  doses,  the  blood  pressure  sinks.  In  rabbits, 
small  doses  of  caffeine  when  injected  cause  a  lessening  of  the  heart’s 
rate  ;  this  is  the  result  of  stimulation  of  the  vagus  centre.  The  rise 
of  blood  pressure  is  due  to  stimulation  of  the  vaso- motor  centre. 

W.  D.  H. 

Physiological  Action  of  1-  and  4-Methylxanthines.  By 
Manfred  i  Albanese  ( Chem .  Centr. ,  1900,  i,  558 — 559  ;  from  Arch, 
exp.  Path.  Pharm.,  43,  305 — 310).- — The  twomethylxanthines  produce 
muscular  rigor  in  frogs.  0*01  gram  of  heteroxanthine  or  of  1 -methyl- 
xanthine  is  lethal ;  the  same  dose  of  4-methylxanthine  only  causes 
slight  stiffness.  After  the  injection  of  methylxanthine,  caffeine  and 
theobromine  produce  little  or  no  tetanus,  as  they  usually  do.  The 
lethal  dose  of  4-methylxanthine  in  dogs  is  from  0*3  to  0*4  gram  per 
kilo,  of  body  weight.  Smaller  doses  cause  convulsions  and  affect  the 
breathing,  although  the  heart  is  still  powerful  and  regular.  Hetero¬ 
xanthine  produces  no  convulsions,  but  paralysis.  With  moderate  doses 
of  the  two  methylxanthines,  the  frequency  of  the  pulse  and  the  arterial 
pressure  go  up  ;  with  larger  doses,  although  the  pulse  is  still  fast,  the 
pressure  goes  down.  In  dogs,  these  substances  cause  no  diuresis,  but 
in  rabbits  they  do.  A  small  quantity  of  the  methylxanthines  appears 
unchanged  in  the  urine.  W.  D.  H. 

Action  of  Nicotine  on  Respiration  and  Circulation.  By 
Heinrich  Winterberg  (Chem.  Centr.,  1900,  i,  559 — 560  ;  from  Arch, 
exp.  Path.  Pharm.,  43,  400 — 434). — In  mice  and  rabbits,  nicotine  is 
very  fatal,  and  produces  clonic  spasms  and  cessation  of  respiration. 
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Smaller  doses  stimulate  respiration.  The  blood  pressure  first  sinks 
and  then  rises.  W.  D.  H. 

Comparative  Action  of  Veratrine  Alkaloids  on  Muscle  and 
Nerve.  By  Augustus  D.  Waller  ( Proc .  Physiol.  Soc .,  1899  ;  J. 
Physiol .,  1900,  25). — A  frog  poisoned  by  veratrine  has  muscles  that 
give  the  well  known  protracted  contraction  and  nerves  that  give 
normal  electrical  variations  in  activity.  A  frog  poisoned  by  proto - 
veratrine  has  muscles  that  give  a  normal  contraction  and  nerves  that 
give  a  protracted  negative  variation.  W.  D.  H. 
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Production  of  Quinone  by  Streptothrix  Chromogena  and 
the  Biology  of  this  Microbe.  By  Martinus  W.  Beijerinck  {Arch. 
Neerl. ,  1900,  iii,  2,  327 — 340). — The  organism  Streptothrix  chromogena , 
which  is  peculiar  on  account  of  its  capability  of  causing  the  formation 
of  quinone,  had  been  previously  known  to  the  author  as  S.  humified 
on  account  of  its  playing  an  active  part  in  the  formation  of  humus  in 
soil ;  it  is  probable  that  both  functions  are  intimately  connected. 
As  probably  many  species  exist,  the  name  S.  chromogena  Gasperini  is 
given  to  the  particular  microbe  examined,  and  of  this,  as  well  as  of 
an  allied  species,  S.  alba,  descriptions  are  given.  It  is  a  minute 
myceliform  vegetation  whose  spores  possess  considerable  powers  of 
resistance,  withstanding  water  at  80°,  but  being  destroyed  at  100°. 
It  is  found  in  soils  to  the  depth  of  one  or  two  metres,  and  is  abun¬ 
dant  in  the  soil  adhering  to  roots.  The  author  believes  the  organism 
to  be  important  to  plant  life,  not  only  on  account  of  its  rapidly 
converting  nitrates  into  nitrites,  and  of  producing  humus,  but  also 
probably  in  aiding  the  accomplishment  of  vital  processes  of  which  the 
roots  themselves  are  incapable.  The  tests  are  described  by  which  the 
presence  of  quinone  or  of  quinhydrone  was  determined,  and  the  mode 
of  its  formation  is  discussed.  It  is  probably  formed  from  albumin  or 
peptones,  as  a  consequence  of  catalytic  decompositions  due  to  the 
organisms.  L.  M.  J. 

Action  of  Fluorescent  Substances  on  Infusoria.  By  Oscar 
Raab  {Zeit.  Biol.,  1900,  39,  524 — 546). — In  researches  on  the  action 
of  acridine,  phosphines,  and  eosin,  daylight  was  found  to  increase  the 
destructive  influence  on  infusoria  ;  this  is  evidently  connected  with 
the  fluorescence  of  these  compounds.  The  rays  which  act  most  in  this 
way  are  those  which  most  excite  fluorescence,  and  it  is  probable  that 
fluorescent  substances  are  able  to  transform  the  energy  of  rays  of 
light  into  chemical  energy.  It  is  also  probable  that  fluorescence  plays 
a  part  in  the  animal  organism,  but  in  a  lesser  degree.  W.  D.  H. 

Reactions  to  Stimuli  in  Unicellular  Organisms.  By  Herbert 
S.  Jennings  (Amer.  J.  Physiol.,  1900,  3,  397 — 403). — The  experiments 
previously  described  (this  vol.,  ii,  158)  are  again  discussed,  and  points 


426 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


of  disagreement  with  Garrey  {ibid.)  considered.  These  points  are 
mainly  those  of  nomenclature  and  interpretation  of  results. 

W.  D.  H. 

Root  Nodules  of  Alder  and  Elseagnus.  By  Lorenz  Hiltner 
(Forstl.  nalurw.  Zeit.,  1898,  7,  415 — 423). — It  was  previously  shown 
{Landw.  Versuchs-Stat ,  46,  153)  that,  like  the  Leguminosm ,  alder  plants 
when  provided  with  root  nodules  grow  normally  in  absence  of  com¬ 
bined  nitrogen.  Some  trees  have  now  been  growing  for  five  years  in 
sand  without  nitrogenous  manure,  and  have  attained  a  height  of  1*5 
metres.  Young  alder  trees  grown  in  ordinary  soil  continue  to  grow 
normally  when  planted  in  sand  free  from  nitrogen. 

The  organism  which  produces  the  nodules,  Frankia  subtilis ,  forms 
a  connecting  link  between  bacteria  and  fungi.  Unlike  leguminous 
plants,  alder  plants  develop  normally  in  water  cultures  when  the 
nodules  remain  covered  with  water  (compare  this  vol.,  ii,  299).  Nodules 
which  seem  to  be  produced  by  the  same  organism  occur  on  all 
varieties  of  alder. 

As  regards  Eloeagnus ,  inoculated  plants  have  grown  for  seven  years 
without  combined  nitrogen.  Probably  all  the  varieties,  such  as  Hippo - 
phcee  and  Sheperdia ,  are  enabled,  by  symbiosis,  to  utilise  free  nitrogen 
(compare  Frank,  Ber.  deut.  bot.  Ges.,  1891,  9,  224.)  N.  H.  J.  M. 

Assimilation  by  Means  of  Chlorophyll.  By  Gino  Pollacci 
{Chem.  Centr .,  1900,  i,  822  ;  from  Atti.  Inst.  Bot.  Pavia,  7,  October, 
1899.  Compare  this  vol.,  ii,  160). — The  green  organs  of  plants  grown 
in  sunlight  restore  the  colour  of  magenta  which  has  been  decolorised 
by  sulphurous  acid,  whilst  fungi  or  plants  which  have  been  kept  for  a 
long  time  in  the  dark  or  in  an  atmosphere  free  from  carbon  dioxide  do 
not  give  this  reaction.  The  distillate  obtained  by  boiling  the  liquid 
expressed  from  plants  which  have  grown  in  sunlight  shows  all  the  re¬ 
actions  of  formaldehyde.  E.  W.  W. 

Chlorophyllous  Assimilation  in  Indoor  Plants.  By  Ed. 
Griffon  {Compt.  rend.,  1900,  130,  1337 — 1340). — Plant  species  in 
general,  whether  indigenous  or  cultivated  in  hothouses,  are  quite  in¬ 
capable  of  decomposing  carbon  dioxide  in  dimly-lighted  apartments ; 
the  minimum  intensity  of  illumination  at  which  chlorophyllous  assimi¬ 
lation  is  possible  varies  for  each  species.  The  respiration  of  certain 
plants  (heather,  Begonia  and  Selaginella)  is  so  feeble  that  it  is  counter¬ 
balanced  by  assimilation  even  in  diffused  daylight,  and  accordingly 
these  species  evolve  oxygen  when  cultivated  in  partly  darkened 
rooms  (compare  this  vol.,  ii,  159).  G.  T.  M. 

Occurrence  of  Albumin,  Albumose,  and  Peptone  in  the 
Vegetative  Portions  of  Plants.  By  Thomas  Bokorny  {Pjluger's 
Archiv ,  1900,  80,  48 — 68). — The  principal  references  to  the  literature 
of  this  subject  from  Ritthausen  onwards  are  given.  The  chief  new 
point  made  out  in  an  investigation  of  the  soluble  proteids  in  numerous 
portions  of  plants  of  different  kinds  is  that,  with  the  exception  of 
fungi  and  seedlings,  proteoses  and  peptone  are  almost  altogether 
absent.  W.  D.  H. 
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Occurrence  of  Dulcitol  in  the  Bark  of  Evonymus  Artropur- 
pureus.  By  M.  Hoehnel  ( Chem .  Centr .,  1900,  i,  869  ;  from  Pharm. 
Zeit.,  45,  210 — 211). — The  bark  of  Evonymus  cirtropurpureus  has  been 
found  to  contain  dulcitol,  but  not  mannitol.  The  dulcitol  was  isolated 
and  identified  by  its  properties  and  behaviour.  E.  W.  W. 

Gummy  Substance  in  Elm  Galls.  By  Napoleone  Passerini 
(Ricerche  Esper .  Istituto  Agrar.  Scandicci ,  1898 — 1897). — The  galls 
of  Ulmus  campestris  contain  a  dense,  syrupy  liquid  which  is  colourless 
or  slightly  yellowish,  or  more  rarely  brown.  The  liquid  is  slightly 
alkaline,  does  not  show  the  tannin  reaction  with  ferric  chloride,  and  is 
strongly  dextrorotatory.  Sp.  gr.  1*06553  at  21°.  It  contains  18*94 
per  cent,  of  a  gum,  precipitated  by  alcohol,  which  resembles  gum 
arabic  in  appearance.  The  gum  does  not  yield  mucic  acid  with  nitric 
acid,  or  furfuraldehyde  when  distilled  with  hydrochloric  acid  ;  and  it 
is  not  coloured  b^  iodine.  It  is  precipitated  by  lead  acetate,  and  reduces 
copper  salts  readily.  When  oxidised  with  nitric  acid,  much  tartaric 
and  very  little  oxalic  acid  are  formed.  N.  H.  J.  M. 

Distribution  of  the  Diastatic  Enzyme  in  the  Potato  Plant. 
By  Adolf  Mayer  (Chem.  Centr.,  1900,  i,  823 — 824;  from  J.  Landw., 
48,  67 — 70). — In  order  to  ascertain  the  distribution  of  the  diastatic 
enzyme,  the  amount  of  diastase  in  the  following  materials  was 
approximately  determined.  (1)  Old  germinated  potatoes,  and  (2)  the 
sprouts  from  these  potatoes;  (3)  old  potatoes  from  the  field ;  (4)  the 
young  tubers  attached  to  these  ;  (5)  the  stalks  above  the  ground,  and 
(6)  the  leaves  on  these  stalks.  (1)  and  (6)  were  found  to  contain  by 
far  the  most  diastase,  (2)  contained  very  much  less,  and  (3),  (4)  and 
(5)  were  practically  free  from  diastase.  Thus,  in  accordance  with  the 
present  theory,  the  organs  from  which  the  carbohydrate  is  sent 
throughout  the  plant  are  the  richest  in  the  diastatic  enzyme.  The  old 
tubers  from  the  field  no  longer  contained  diastase,  but  in  this  case,  the 
plant  being  already  completely  developed  and  producing  abundance 
of  carbohydrate,  a  supply  from  the  mother  tuber  was  no  longer 
necessary. 

Similar  experiments  made  with  sugar  beet  showed  that  none  of  the 
organs  contained  any  enzyme  analogous  to  invertin.  In  this  case, 
however,  the  monosaccharides  passing  through  the  leaves  are  not 
necessarily  formed  from  sugar,  and  in  fact  the  roots  always  contain 
more  sugar  than  the  leaves.  Experiments  with  oats  show  that  the 
ripe  seed  contains  much  larger  quantities  of  the  diastatic  enzyme  than 
the  half-ripe  ears.  E.  W.  W. 

Formation  of  Vanillin  in  Potato  Parings  and  its  Detection. 
By  W.  Brautigam  (Chem.  Centr.,  1900,  i,  728;  from  Pharm.  Zeit., 
45,  164). — Vanillin  does  not  occur  in  fresh  potato  parings,  but  is 
formed  under  the  influence  of  warmth  and  atmospheric  oxygen,  its 
formation  not  being  dependent  on  any  bacteriological  process.  The 
amount  of  vanillin  formed  depends  on  the  temperature,  &c.,  and  also 
on  the  kind  of  potato. 

Fresh  bark  taken  from  a  lime  tree  in  summer  was  found  to  contain 
vanillin,  but  the  bark  of  the  same  tree  in  winter  was  devoid  of  this 
substance.  E.  W.  W, 
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Products  in  Tobacco  Smoke.  By  Hermann  Thoms  {Chem.  Centr ., 
1900,  i,  826 — 827 ;  from  Ber.  Deutsch.  Pharm.  Ges,,  10,  19 — 31). — 
Experiments  on  the  products  in  tobacco  smoke  have  led  to  the  follow¬ 
ing  conclusions  :  (1)  Tobacco  smoke  contains  the  following  bases  which 
are  injurious  to  health :  nicotine  and  its  decomposition  products, 
pyridine  and  homologues,  and  a  peculiar,  poisonous,  ethereal  oil  which 
is  only  formed  during  the  combustion  of  the  tobacco.  (2)  A  solution 
of  alkali  not  only  extracts  carbon  dioxide  and  butyric  acid  from 
tobacco  smoke,  but  also  hydrocyanic  acid.  The  quantity  of  the  last 
is  too  small,  however,  to  exercise  any  physiological  influence.  (3)  The 
quantity  of  carbon  monoxide  in  the  smoke  is  also  too  small  to  have 
any  deleterious  effect.  (4)  A  cigar  end  may  contain  as  much  as  3 — 4 
times  the  amount  of  nicotine  originally  present  in  the  tobacco.  (5) 
Of  the  total  nicotine  contained  in  the  smoke,  75  per  cent,  was  isolated 
as  such,  whilst  25  per  cent,  was  decomposed.  The  original  paper 
contains  a  sketch  of  an  apparatus  by  means  of  which  products  in  the 
smoke  of  cigars  may  be  examined,  10 — 15  cigars  being  sufficient  for 
the  test.  The  amount  of  nicotine  in  the  cigars  is  first  determined 
by  Keller's  method  (Abstr.,  1899,  ii,  193),  or  by  the  author's  potassium 
bismuth  iodide  method.  In  the  latter,  which  depends  on  the 
property  of  the  iodide  of  precipitating  nicotine  and  organic  bases, 
but  not  ammonia,  10  grams  of  the  sliced  cigars  are  left  in  contact 
with  100  c.c.  of  10  per  cent,  sulphuric  acid  in  a  closed  vessel  for 
24  hours  at  a  moderate  temperature  \  to  50  c.c.  of  the  filtered  extract, 
10  c.c.  of  potassium  bismuth  iodide  solution  (Kraut,  Abstr.,  1882, 
528)  are  added,  the  precipitate  collected,  washed  with  a  little  water, 
and  then  treated  with  20  c.c.  of  a  15  per  cent,  sodium  hydroxide 
solution ;  the  alkaline  liquid  is  shaken  with  40  c.c.  of  a  mixture  of 
equal  volumes  of  ether  and  light  petroleum,  and  to  20  c.c.  of  this 
extract  10  c.c.  of  a  mixture  of  equal  volumes  of  alcohol  and  water  and 
a  drop  of  iodoeosin  solution  are  added,  and  the  mixture  is  finally  titrated 
by  Keller's  method.  The  percentage  of  nicotine  is  found  by  multiply¬ 
ing  the  c.c.  of  decinormal  hydrochloric  acid  used  by  0*6480.  The 
pyridine  bases  are  removed  by  distilling  the  acetic  acid  solution  in 
steam,  and  the  nicotine  and  ammonia  left  behind  are  separated  by  the 
above  method.  E.  W.  W. 

Experiments  on  the  Physiological  Phenomena  which 
accompany  Chlorosis  in  the  Vine.  By  Georges  Curtel  ( Compt . 
rend.,  1900,  130,  1074 — 1076). — The  effects  of  chlorosis  are  (1)  a 
decided  weakening  of  respiratory  activity  resulting  in  a  diminution  of 
the  relation  C02/02,  (2)  a  diminution  followed  by  the  cessation  of  the 
function  of  assimilation,  and  (3)  a  great  reduction  in  transpiratory 
power.  It  has  been  found  that  the  activity  of  transpiration  may 
he  affected  by  excess  of  lime  in  the  soil,  by  excess  of  water,  by 
unfavourable  climatic  conditions,  &c. 

The  appearance  of  chlorosis  and  the  alteration  in  transpiration 
seem  to  be  inseparable,  and  anything  capable  of  modifying  the  one 
would  necessarily  influence  the  other.  N.  H.  J.  M. 

Some  Changes  produced  in  Etiolated  Plants.  By  Gustave 
Andre  {Compt,  rend.,  1900,  130,  1198 — 1201). — The  composition  of 
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maize  and  lupin  seeds  is  compared  with  that  of  normal  and  of  etio¬ 
lated  plants  about  six  weeks  old.  The  carbon  of  the  etiolated  plants 
amounted  to  only  about  half  the  quantity  present  in  the  seeds,  whilst 
there  was  a  slight  loss  of  total  nitrogen.  The  maize  seed  contained 
0*25  gram  of  asparagine  in  100  seeds,  and  the  etiolated  plants  0*41 
gram  ;  in  the  case  of  lupins,  the  seeds  contained  1*51  grams,  and  the 
etiolated  plants  6*17  grams  of  asparagine.  Ami  die  nitrogen  (including 
nitrogen  as  asparagine)  represents  about  half  the  total  nitrogen  in 
etiolated  maize,  and  about  nine-tenths  the  total  nitrogen  of  lupins. 
These  results,  in  conjunction  with  those  relating  to  the  carbohydrates 
soluble  in  water  and  the  carbohydrates  saccharifiable  by  dilute  acids, 
indicate  that  the  regeneration  of  proteids  from  asparagine  and  carbo¬ 
hydrates  takes  place  more  readily  in  maize  than  in  lupins.  In  etio¬ 
lated  maize,  there  is  a  transformation  of  soluble  carbohydrates  into 
cellulose,  whilst  in  the  case  of  etiolated  lupins  the  amount  of  cellulose 
remains  stationary. 

As  regards  ash  constituents,  it  was  found  that  silica  was  30  times 
as  abundant  in  etiolated  maize  as  in  the  seed,  and  15  times  as  abun¬ 
dant  in  the  case  of  lupins.  Etiolated  maize  contained  100  times  as 
much  lime  as  the  seeds,  but  in  etiolated  lupins  the  amount  of  lime 
remained  unchanged.  The  phosphoric  acid  both  of  etiolated  maize 
and  lupin  plants  remained  about  the  same  as  in  the  seeds.  Potash 
increased  from  0T1  in  maize  seed  to  0’72  in  the  etiolated  plants  and 
diminished  from  0*46  in  lupin  seeds  to  0*40  in  the  plants. 

The  relatively  large  amount  of  lime  in  etiolated  maize  plants  is 
perhaps  connected  with  the  production  of  cellulose  from  soluble  carbo¬ 
hydrates.  N.  H.  J.  M. 

Chemical  Alteration  of  Rye  and  Wheat  on  becoming 
Mouldy.  By  R.  Scherpe  (Zeit.  Unters .  Nahr.  Genussm.,  1900,  3, 
166). — With  reference  to  the  work  of  Dietrich,  Hebebrand,  and 
Welte,  the  author  points  out  that  grain,  flour,  and  bread  must  not 
be  regarded  as  identical  media  for  the  growth  of  micro-organisms. 

M.  J.  S. 

Manuring  of  Clover  Hay.  By  J.  R.  Campbell  (Rep.  Tech. 
Instruct.  Comm.  Lancaster  (7,(7,,  1899,  11 — 13). — Sodium  nitrate  and 
ammonium  sulphate  applied  alone  gave  almost  the  same  results ;  but 
in  conjunction  with  dung,  or  with  a  mixture  of  basic  slag  and  potass¬ 
ium  chloride,  sodium  nitrate  gave  a  considerably  greater  increase 
than  ammonium  sulphate  under  the  same  conditions. 

With  sodium  nitrate  and  basic  slag,  1  cwt.  of  potassium  chloride 
gave  better  results  than  half  or  twice  the  quantity. 

Sodium  nitrate,  when  applied  with  farmyard  manure,  produced  an 
increase  equal  to  that  when  applied  alone.  N.  H.  J.  M. 

Manuring  of  Clover  Hay.  By  J.  R.  Campbell  (Rep.  York.  Coll. 
Leeds  and  E .  and  W.  Ridings  Joint  Agric.  Council,  No.  5,  1900, 
8 — 12). — On  chalk  soil,  potash  manures  had  a  decided  effect  in  in¬ 
creasing  the  yield  of  red  clover ;  the  yellow  trefoil  was,  consequently, 
largely  suppressed.  Basic  slag  alone  did  not  increase  the  crop,  but  in 
conjunction  with  potassium  chloride  was  decidedly  beneficial ;  a 
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mixture  of  the  two  manures,  4  cwt.  and  2  ewt.  respectively,  is  recom¬ 
mended  for  clover-sick  land. 

Inoculation  with  nitragin  had  no  appreciable  effect. 

N.  H.  J.  M. 

Experiments  with  Horse  Beans  on  Soils  of  Various  Origin 
under  the  same  Climatic  Conditions.  By  Josef  Seissl  and 
Emanuel  Gross  ( Chem .  Centr.,  1900,  i,  831  ;  from  Zeit  landw. 
Versuchs-Wesen.  Oesterr .,  3,  153 — 162). — The  results  of  pot  experi¬ 
ments  with  six  different  soils:  (1)  clayey  marl,  (2)  calcareous  clay, 
(3)  poor,  red  soil,  (4)  loose,  humous  loam,  (5)  sandy  loam,  rich  in 
humus,  and  (6)  loam  poor  in  sand.  No.  4  gave  the  best  results,  then 
2,  5,  1,  and  6  in  the  order  given ;  No.  3  gave  less  than  half  the 
amount  of  produce  obtained  with  No.  4. 

As  regards  the  plant  constituents  taken  up  from  the  soil,  it  was 
found  that  although  the  absolute  amounts  diminished,  the  relation  in 
which  they  took  part  in  production  remained  almost  the  same. 

Analyses  of  the  soil  allowed  that  in  most  cases  a  certain  relation 
existed  between  the  yield,  the  assimilation  of  phosphoric  acid,  and  the 
proportions  of  phosphoric  acid  and  sesquioxides  on  which  the  solubility 
of  the  phosphoric -acid  doubtless  depends.  N.  H.  J.  M. 

Composition  of  the  Very  Rich  Sugar-Beet  of  the  Season  1898. 
By  J.  Graftiau  {Ann,  Science  Agron .,  1899,  [ii],  5,  ii,  173—178). — 
The  analysis  of  a  lot  of  twelve  roots  gave  the  following  percentage 
results : 

N -free 

Water.  N.  Fat.  Sucrose.  extract.  Cellulose.  Pure  ash. 

72-16  0-207  0*047  19*60  5-01  1-216  0*60 

The  ash  contained  K20,  31*7;  CuO,  17’5;  MgO,  9*83;  and  P2Os, 
10*17  per  cent.  The  average  weight  of  the  roots  was  400  grams,  and 
they  contained  93*21  per  cent,  of  juice  and  6*79  percent,  of  marc.  Com¬ 
paring  the  results  with  those  of  previous  years,  it  is  seen  that  although 
the  sugar  was  abnormally  high  in  1898  in  the  fresh  roots,  the  results  of 
this  and  other  years  do  not  differ  much  as  regards  sugar  in  dry  matter. 
The  nitrogen,  the  cellulose,  and  especially  the  pure  ash,  diminish  as  the 
sugar  increases.  As  regards  the  ash  constituents,  the  calcium  increases 
slightly  with  the  sugar,  whilst  the  potassium  and  phosphoric  acid 
greatly  diminish  in  quantity  as  the  percentage  of  sugar  in  the  roots 
increase  ;  and  the  magnesium  remains  fairly  constant.  This  is  in 
opposition  to  Corenwinder’s  theory  that  magnesium  and  phosphoric 
acid  are  absorbed  in  the  form  of  ammonium  magnesium  phosphate. 

N.  H.  J.  M. 

Experiments  at  Rothamsted  on  the  Changes  in  the  Com¬ 
position  of  Mangels  during  Storage.  By  Norman  H.  J.  Miller 
(Journ.  Roy .  Agric,  Soc.  Engl.,  1900,  [iii],  11,  57 — 64). — Samples  of 
mangels  from  two  plots  of  the  permanent  Root  Crop  Eield  were 
analysed  as  soon  as  possible  after  being  taken  up,  and  subsequently,  at 
suitable  intervals,  until  the  end  of  June.  Sugar,  total  nitrogen,  and 
ash  were  determined  at  each  date,  and  pentosans  at  the  commencement 
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and  in  June.  The  results  are  calculated  as  percentages  of  the  original 
weights  of  the  roots  (in  October). 

Series  II,  Plot  I  (manured  with  dung,  basic  slag,  and  potassium 
sulphate).  Up  to  March  28,  there  was  no  decided  change  in  composi¬ 
tion,  either  as  regards  the  amount  or  the  nature  of  the  sugar.  But 
by  June  20  there  was  a  loss  of  about  1*4  per  cent,  of  sugar,  and  about 
half  the  sugar  had  become  inverted,  whilst  the  loss  of  dry  matter 
was  about  twice  as  great  as  that  of  the  sugar ;  the  pentosans 
diminished  from  1*13  in  October  to  0*82  in  June;  whilst  the  total 
nitrogen  at  the  two  dates  was  nearly  the  same.  There  was  a  gain 
both  of  sugar  and  of  nitrogen  in  the  dry  matter  of  the  roots. 

Series  II,  Plot  II  (same  manures,  with  nitrate  in  addition).  In 
these  roots,  loss  of  sugar  (0*7  per  cent.)  had  taken  place  early  in 
January,  and  there  was  a  further  loss  (0*66  per  cent.)  between 
January  6  and  March  28 ;  but  from  March  to  June  the  loss  was  less. 
The  total  loss  of  sugar  in  8  months  was  1*7  per  cent.,  whilst  the  loss 
of  total  organic  matter  was  2*2  per  cent.  The  inversion  of  the  sugar 
began  earlier,  but  was  not  so  great  as  in  Series  II,  Plot  I.  The  per¬ 
centage  of  pentosans  was  0*97  in  October,  and  0*72  in  June.  The 
dry  matter  of  the  roots  contained  less  sugar  in  June  than  in  October, 
and  rather  more  nitrogen. 

In  comparing  the  results  obtained  with  the  roots  from  the  two 
plots,  it  is  seen  that  the  loss  of  sugar  was  greater  and  the  loss  of 
organic  matter  other  than  sugar  much  less  under  the  influence  of 
nitrate  than  without  nitrate ;  in  the  one  case,  there  was  a  tendency  for 
the  percentage  of  sugar  in  the  dry  matter  to  diminish  and  in  the 
other  to  considerably  increase. 

As  regards  pentosans,  the  roots  manured  with  nitrate  contained 
rather  less  than  the  roots  which  received  no  nitrate  (compare  de 
Chalmont,  Ber.,  1894,  27,  2722) ;  and  the  loss  was  slightly  less  in  the 
case  of  the  nitrate  plot. 

Calculated  in  pounds  per  acre,  it  is  seen  that  the  loss  of  sugar  was 
very  considerable,  especially  in  the  case  of  the  roots  from  Series  II,  Plot 
II.  Owing,  however,  to  the  much  greater  yield  of  roots  on  this  plot, 
the  amount  of  sugar  from  the  roots  of  an  acre  remained  much  in 
excess  of  the  amount  from  Series  II,  Plot  I.  N.  H.  J.  M. 

Behaviour  of  Water-soluble  Phosphoric  Acid  in  Soils.  By 
Martin  Ullmann  and  A.  Grimm  ( Chem .  Ind.9  1900,  23,  61 — 69). — 
The  results  of  numerous  experiments  with  various  soils  showed  that 
for  months  after  the  application  of  superphosphate,  phosphoric  acid 
soluble  in  water  passed  through  a  depth  of  soil  equal  to  25 — 27  cm. 
without  being  completely  retained,  either  chemically  or  mechanically. 
It  is  not  possible  by  determining  the  magnesia,  lime,  and  sesqui- 
oxides  in  soil  to  estimate  its  absorptive  power  for  phosphoric  acid, 
as  the  results  cannot  show  to  what  extent  these  substances  are 
available.  An  artificial  mixture  of  sand  (300  grams)  and  freshly  pre¬ 
cipitated  aluminium  hydroxide  (3  grams)  completely  absorbed  0*15 
gram  of  soluble  phosphoric  acid  at  once,  whilst  with  ferric  hydroxide 
the  absorption  was  complete  in  an  hour.  With  soil  (100  grams)  con¬ 
taining  10*26  per  cent,  of  ferric  oxide  and  alumina,  and  0*18  gram  of 
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soluble  phosphoric  acid,  28*13  per  cent,  of  the  latter  remained  in 
solution  after  66  hours,  only  a  portion  of  the  sesquioxides  being  avail¬ 
able  for  fixing  phosphoric  acid. 

In  the  case  of  soil  containing  18*7  per  cent,  of  lime  as  carbonate, 
in  addition  to  4*21  per  cent,  of  ferric  oxide  and  alumina,  20*24  per 
cent,  of  the  soluble  phosphoric  acid  remained  dissolved  after  66  hours, 
and  18*81  per  cent,  after  14  days. 

The  diffusion  of  water-soluble  phosphoric  acid  in  the  soil  depends  on 
the  amount  and  distribution  of  the  rain.  There  is  no  evidence  to 
show  how  far  the  fear  of  loss  of  soluble  phosphoric  acid  in  light,  sandy 
soils  is  justified,  but  in  the  case  of  limed  or  marled  sandy  soil  it  has 
been  shown  that  no  loss  takes  place.  The  mechanical  fixation  of 
soluble  phosphoric  acid  seems  to  depend  on  the  amount  of  fine 
sand,  and  especially  sand  of  the  fineness  of  dust,  in  the  soil. 

Attention  is  called  to  the  advantage  of  a  supply  of  soluble  phos¬ 
phoric  acid  in  the  subsoil,  and  the  conclusion  is  drawn  that  super¬ 
phosphate  is,  in  many  cases,  preferable  to  other  phosphatic  manures. 

N.  H.  J.  M. 

Chemical  Methods  for  ascertaining  the  Lime  Requirement 
of  Soils.  By  Henry  J.  Wheeler,  Burt  L.  Hartwell,  and  C.  L. 
Sargent  (J.  Amer.  Chem.  Soc .,  1900,  22,  153 — 177). — The  best 
method,  of  those  tried,  for  ascertaining  the  lime  requirement  of  up¬ 
land  acid  soils  in  Rhode  Island  was  found  to  be  titration  with 
ammonia.  The  soil  (15  grams)  is  treated  with  about  Nj  10  am¬ 
monia  (100  c.c.)  and  distilled  water  (100  c.c.)  and  frequently  agi¬ 
tated  during  about  42  hours.  After  being  allowed  to  settle,  a 
definite  amount  of  the  liquid  is  treated  with  hydrochloric  acid  (about 
iY/2)  at  the  rate  of  5  c.c.  to  each  20  c.c.  of  solution,  and  made  up  to 
a  definite  volume.  When  the  precipitated  humus  has  settled,  portions 
of  50  c.c.  are  titrated  with  ammonia,  coralline  being  employed  as 
indicator.  The  method  is  most  suitable  in  the  case  of  soils  containing 
much  humus.  The  gravimetric  determination  of  humus  in  soils,  with¬ 
out  previous  extraction  with  acid,  also  gave  results  more  in  accord¬ 
ance  with  the  crop  tests  than  the  other  methods. 

Useful  indications  are  obtained  by  observing  the  effect  of  the 
moistened  soil  on  blue  litmus  paper,  as  compared  with  soil  of  known 
character ;  and  (when  the  acidity  is  due  to  a  great  extent  to  organic 
matter)  by  treating  the  soil  with  dilute  ammonia,  and  noting  whether 
the  liquid  acquires  a  dark  brown  or  black  colour. 

In  the  case  of  the  upland  acid  soils,  the  methods  of  Hollemann 
(extracting  the  lime  with  water  containing  carbon  dioxide,  Landw. 
Versucfis-Stat.,  1892,  41,  38),  and  of  Tacke  (Abstr.,  1898,  ii,  103),  and 
extracting  the  lime  with  hot  dilute  hydrochloric  acid,  were  found  to  be 
unsuitable.  A  new  method,  which  it  is  thought  may  prove  to  be  very 
useful  when  the  most  suitable  conditions  have  been  ascertained,  is  de¬ 
scribed,  in  which  the  soil  is  heated  with  calcium  carbonate  in  presence 
of  water  and  the  carbon  dioxide  determined.  N.  H.  J.  M. 

Composition  of  the  Soils  of  the  Canton  Redon  as  regards 
Lime,  Magnesia,  Potash,  and  Nitrogen.  By  G.  Lechartier 
( Compt .  rend.,  1900,  130,  1163 — 1166). — Analyses  of  soil  samples  re- 
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presenting  the  soils  of  different  geological  origin  in  the  Canton  of 
Redon,  in  the  Department  Ille-et-Vilaine,  are  given.  The  formations 
from  which  the  various  soils  are  derived  are  granite,  pre-Cambrian, 
Silurian,  Upper  Silurian,  and  ancient  and  modern  alluvium.  The 
average  amounts  of  lime  and  magnesia  are  0*58 — 1*08  and  0*84 — 1*60 
per  thousand.  In  some  cases,  soils  which  produce  20 — 30  hecto¬ 
litres  of  wheat  per  hectare  contain  only  0*26 — 0*28  per  thousand 
of  lim©  on  the  pre-Cambrian,  and  0*67 — 0*80  per  thousand  on  the 
Angers  schists.  The  soils  are  rich  in  potash,  and  only  on  6 — 7 
per  cent,  of  the  whole  area  is  the  amount  of  potash  in  the  soil 
less  than  0*2  per  cent.  ;  the  average  amounts  are  0*232 — 0*577 
per  cent. 

The  soils  contain  on  the  average  0*109 — 0*135  per  cent,  of 
nitrogen,  and  2*37 — 4*18  per  cent,  of  organic  matter,  determined 
by  Raulin’s  method.  N.  H.  J.  M. 

Arable  Soils  of  the  Canton  of  Redon  with  respect  to 
Phosphoric  Acid.  By  G.  Lechartier  ( Compt .  rend.,  1900,  130, 
1225 — 1229.  Compare  preceding  abstract). — The  cultivated  soil  of 
half  the  area  of  the  Canton  contains  more  than  0*1  per  cent,  of  phos¬ 
phoric  acid.  The  average  amounts  of  phosphoric  acid  in  the  soils 
derived  from  the  different  geological  formations  are  as  follows  : 
granite,  0*87  ;  pre-Cambrian,  0*90;  Armorican  sandstone,  0*57;  Angers 
schist,  104;  Poligne  schist  and  sandstone,  1*05  ;  and  alluvium,  1*24 
per  cent. 

Phosphatic  manuring  was  found  to  be  beneficial  even  in  the  case 
of  soils  containing  more  than  0*1  per  cent,  of  phosphoric  acid.  Both 
the  yield  and  the  quality  of  wheat,  grown  in  rotation,  was  benefited 
by  phosphates ;  and  fossil  phosphates  and  basic  slag  had  more 
effect  than  superphosphate.  N.  H.  J.  M. 

Analysis  of  Siberian  Arable  Soil.  By  A.  Sempolowski  (Chem. 
Centr.,  1900,  i,  831  ;  from  Zeit.  landw.  Versuchs-Wesen  Oester.,  3, 
163 — 164). — The  sample  of  soil  was  obtained  from  the  steppe  near 
Omsk,  where  the  land  had  been  ploughed  once.  The  soil  contained  : 
Stones,  0*014;  coarse  gravel,  0*046  ;  fine  gravel,  1*050  ;  coarse  sand, 
1*362 ;  fine  sand,  13*630  ;  sand  as  dust,  55*115  ;  and  clay,  28*773  per 
cent.  The  chemical  composition  of  the  dry  soil  was  as  follows  : 
Humus,  11*57  ;  N,  0*57  ;  K20,  0*16  ;  CaO,  0*93  ;  and  P205,  1*00  per 
cent.  The  absorptive  power  for  water  is  35*84  per  cent. 

Experiments  with  sugar  beet  gave  unsatisfactory  results ;  the  roots 
were  small,  and  the  juice  had  a  very  low  purity  coefficient. 

N.  H.  J.  M. 

Use  of  Nitragin  and  Alinit  for  the  Growth  of  Beans  and 
Oats  respectively.  By  J.  R.  Campbell  {Rep.  Tech .  Instruction  Comm . 
Lancaster  C.C. ,  1899,  36 — 37). — Experiments  with  beans  and  clover 
made  in  1897  seemed  to  indicate  that  inoculation  with  nitragin  was 
beneficial.  In  1898,  negative  results  were  obtained. 

Alinit  had  no  apparent  effect.  N.  H.  J.  M. 

Experiments  with  Alinit.  By  Hjalmar  von  Feilitzen  ( Mitt. 
Ver.  Ford.  Moorkullur,  1900,  18,41 — 44). — Black  Tartarian  oats  were 
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grown  in  peaty  soil  in  zinc  vessels  having  an  area  of  0*283  sq.  m. 
All  the  vessels  received  slaked  lime  (6000  kilos.),  basic  slag  (800  kilos.), 
and  potash  manure  (96  kilos,  per  hectare);  one  set  had  no  farther 
manure,  another  had  alinit,  and  a  third  set  nitrogen  as  ammonium 
sulphate  and  sodium  nitrate.  The  following  yields  were  obtained 
(grams) : 

Kainit.  38  per  cent,  potash  manure. 

- - * - \  , - - - * - „ 

Without  N.  Alinit.  With  N.  Without  N.  Alinit.  With  N. 

167*5  156*0  434*0  133*5  123*5  369*0 

Field  experiments  on  peat  land  furnished  similar  results ;  both  the 
yield  of  grain  and  of  straw  were  much  less  under  the  influence  of 
alinit  than  without  alinit,  whilst  sodium  nitrate  very  greatly  in¬ 
creased  the  yield. 

In  field  experiments  on  poor,  sandy  soil,  the  effect  of  inoculation 
with  alinit  was  compared  with  that  of  different  amounts  of  sodium 
nitrate.  The  smallest  amount  of  nitrate  (100  kilos.)  produced  con¬ 
siderably  more  grain  and  straw  than  was  obtained  on  the  alinit  plot. 

N.  H.  J.  M. 

Alinit,  By  Bruno  Tacke  (Mitt.  Ver.  Ford .  Moorkultur  (1900,  18, 
37 — 41). — Oats,  barley,  and  summer  rye  were  grown  in  peaty  soil  in 
pots,  without  nitrogenous  manure,  with  sodium  nitrate  and  with  alinit 
respectively.  Mineral  manures  were  applied  to  all  the  pots.  Similar 
experiments  were  also  made  on  plots. 

In  the  case  of  the  pot  experiment,  the  application  of  alinit  resulted, 
on  the  whole,  in  a  slightly  diminished  yield,  owing  possibly  to  denitri¬ 
fication.  In  the  field  experiments  with  rye,  barley,  and  oats,  the 
yield  was  considerably  less  under  the  influence  of  alinit  than  on  the 
plots  which  were  not  inoculated,  whilst  nitrate,  in  every  case,  in¬ 
creased  the  yield.  In  the  case  of  black  oats,  the  yield  of  the  alinit 
plot  was  greater  than  that  of  the  plot  which  had  no  alinit,  but  much 
less  than  that  of  the  nitrate  plot.  It  is,  however,  not  thought  that 
the  alinit  had  any  beneficial  effect.  N.  H.  J.  M. 
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Apparatus  for  Measuring  Evolved  Gases  at  Constant 
Volume.  By  Andre  Job  (Bull.  Soc.  Chim .,  1900,  [iii],  23, 288 — 291), 
— This  apparatus  is  of  use  in  the  analysis  of  carbonates,  carbides, 
sulphides,  carbamide,  &c.,  the  gases  evolved  by  the  decomposition  of 
these  substances  in  a  closed  vessel  being  estimated  by  the  increase  in 
pressure  observed.  It  consists  of  a  bulb  or  flask,  connected  with  a 
delicate  mercurial  manometer,  into  the  neck  of  which  fits  a  graduated 
pipette  furnished  with  a  stopper  so  arranged  that  the  liquid  run  into 
the  flask  is  replaced  by  the  air  in  the  apparatus  itself.  Before  each 
experiment,  the  apparatus  is  brought  to  a  known  temperature  by  im- 
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mersion  in  water,  and  the  pressure  made  equal  to  that  of  the  atmo¬ 
sphere  ;  the  acid  or  other  liquid  in  the  pipette  is  then  allowed  to  flow 
into  the  flask,  which  may  be  heated  if  necessary,  and  the  apparatus 
finally  brought  to  the  original  temperature  and  the  manometer  read. 
If  h  is  the  increase  in  pressure,  V  the  capacity  of  the  apparatus,  and  t 
the  temperature,  the  volume  of  the  gas  evolved  is  FA/760(i  +at). 

N.  L. 

Hydro-Gasometer  and  Urinometer.  By  E.  Benoit  ( J .  Pharm 
1900,  [vi],  11,  454 — 458). — The  apparatus  consists  of  a  bottle  (A) 
closed  with  a  cork  through  which  a  tube  passes.  This  tube  is  con¬ 
nected  to  another  tube  which  passes  through  a  cork  inserted  in  one 
neck  of  a  three -necked  WouliFs  bottle.  Through  the  cork  in  the  second 
neck  of  the  Woulff’s  bottle,  a  thistle  funnel  is  inserted,  to  act  as  a 
safety  tube,  and  through  the  cork  in  the  third  neck  a  tube  bent  twice 
at  right  angles  is  inserted ;  one  end  of  this  tube  dips  under  the  water 
contained  in  the  WoulfFs  bottle.  The  gas  evolved  in  the  bottle  (A) 
forces  the  water  out  of  the  Woulff’s  bottle,  and  by  collecting  this 
water  in  a  graduated  cylinder,  the  volume  of  the  gas  evolved  is 
ascertained.  H.  B.  Le  S. 

New  Electrodes  for  Electrolytic  Estimations.  By  Auguste 
Hollaed  (Bull,  Soc.  Chim.,  1900,  [iii],  23,  291 — 292). — The  electrode 
on  which  the  element  is  to  be  deposited  consists  of  a  nearly  cylin¬ 
drical,  truncated  cone  of  platinum  foil,  whilst  the  other  electrode 
consists  of  a  spiral  of  platinum  wire  inside,  and  a  wire  cage  outside, 
the  cone.  The  advantages  claimed  are  rapid  and  regular  deposition, 
and  an  equable  evolution  of  gas,  whereby  loss  through  spirting  is 
avoided.  N.  L. 

A  New  Indicator.  By  Julius  Form anek  (Zeit.  anal.  Chem .,  1900, 
39,  99 — 103). — Alizarin-green -B  (Dahl  and  Co.)  dissolves  in  water 
with  a  dirty  green  colour ;  in  alcohol,  more  sparingly,  with  a  flesh  colour. 
Acids  added  to  either  of  these  solutions  produce  a  carmine  red  colour, 
alkalis  a  pure  green.  It  is  affected  by  carbon  dioxide  as  by  an  acid. 
In  presence  of  ammonium  salts,  its  indications  are  uncertain.  Aluminium 
salts  behave  like  free  acids,  even  in  presence  of  precipitated  aluminium 
hydroxide.  This  indicator  can  be  used  by  artificial  light.  M.  J.  S. 

New  Indicator  for  Acidimetry;  Estimation  of  Boric  Acid.  By 
Jules  Wolff  ( Compt .  rend.f  1900, 130, 1128 — 1131). — Ferric  salicylate 
dissolved  in  a  solution  of  sodium  salicylate  develops  a  violet  coloration 
in  dilute  mineral  acids,  which  changes  to  orange  when  the  solutions 
are  neutralised  or  rendered  alkaline  by  sodium  hydroxide  ;  the  acid 
reaction  is,  however,  not  produced  by  boric,  phosphoric,  or  hydro¬ 
fluoric  acid,  and  the  end  point  is  not  affected  by  the  presence  of 
ammonium  sulphate.  Similar  reagents  may  be  obtained  from  other 
aromatic  ortho-hydroxy-acids. 

In  estimating  the  boric  acid  present  in  a  borate,  the  solution  of  the 
salt  is  acidified  with  sulphuric  acid,  and  the  excess  of  mineral  acid 
removed  by  means  of  standard  alkali,  the  end  point  being  deter¬ 
mined  by  the  above  indicator.  Glycerol  and  phenolphthalein  are  now 


436 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


added  to  the  solution,  and  the  titration  of  the  boric  acid  is  effected  in 
the  usual  manner  (compare  this  vol.,  ii,  312).  G.  T.  M. 

Iceland  Spar  as  a  Standard  in  Volumetric  Analysis.  By  Orme 
Masson  ( Chem .  News ,  1900,  81,  73 — 75). — Iceland  spar  in  lumps  of  a 
gram  to  three  grams  in  weight,  freed  from  dust  and  sharp  edges  by 
treating  with  dilute  hydrochloric  acid,  and  then  washing  and  drying, 
is  used  in  quantities  of  about  3  grams  ;  it  is  weighed  in  the  beaker, 
which  is  covered  with  a  glass.  Twenty  c.c.  of  the  acid  to  be  tested 
are  run  in,  and  when  action  has  ceased,  the  sides  and  cover  of  the 
beaker  are  washed  down,  and  the  whole  heated  to  and  kept  at  boiling 
temperature  for  an  hour.  The  calcium  chloride  solution  is  decanted 
off,  the  beaker  and  residual  spar  well  washed,  dried,  and  weighed. 
The  strength  of  the  acid  is  calculated  from  the  loss  in  weight. 

D.  A.  L. 

Separation  and  Identification  of  Acids.  By  Richard  Abegg 
and  W.  Herz  (Zeit.  anorg .  Chem.,  1900,  23,  236 — 239). — The  authors 
give  a  systematic  method  for  the  qualitative  examination  of  the  acids 
of  a  mixture,  analogous  to  those  in  general  use  for  the  bases.  The  sub¬ 
stance  is  (i)  boiled  with  dilute  hydrochloric  or  nitric  acid,  whereby 
carbon  dioxide,  sulphur  dioxide,  nitrogen  trioxide,  hydrogen  cyanide, 
hydrogen  sulphide,  and  acetic  acid  are  evolved,  and  are  identified  by 
special  tests,  (ii)  The  substance  is  boiled  with  concentrated  sodium 
carbonate  solution,  the  filtrate  treated  with  hydrochloric  acid,  made 
alkaline  with  ammonia,  and  treated  with  calcium  chloride.  A  precipi¬ 
tate  insoluble  in  acetic  acid  indicates  the  presence  of  a  fluoride  or 
oxalate  ;  a  precipitate  soluble  in  acetic  acid  indicates  the  presence  of  a 
cyanide,  succinate,  arsenite,  arsenate,  or  phosphate,  (iii)  The  filtrate 
from  (ii)  is  treated  with  barium  chloride.  A  precipitate  soluble  in 
hydrochloric  acid  indicates  the  presence  of  a  chromate  or  dichromate  ; 
a  precipitate  insoluble  in  hydrochloric  acid  indicates  the  presence  of  a 
sulphate  or  silicofluoride.  (iv)  The  filtrate  from  (iii)  is  neutralised 
with  hydrochloric  acid  and  zinc  chloride  added.  A  brownish-yellow 
precipitate  indicates  the  presence  of  a  ferricyanide,  and  a  white  pre¬ 
cipitate  the  presence  of  a  ferrocyanide.  (v)  A  small  quantity  of  the 
filtrate  from  (iv)  is  treated  with  a  small  quantity  of  a  ferric  salt.  A 
permanent  red  coloration  indicates  the  presence  of  a  thiocyanate,  and 
a  red  coloration  disappearing  on  boiling  with  the  formation  of  a  pre¬ 
cipitate  the  presence  of  an  acetate,  (vi)  In  the  absence  of  a  thio¬ 
cyanate,  the  filtrate  from  (iv)  is  treated  with  a  solution  of  silver 
nitrate  (nitric  acid  and  nitrates  being  used  in  place  of  hydrochloric 
acid  and  chlorides  in  all  previous  operations).  A  precipitate  indicates 
the  presence  of  a  chloride,  bromide,  or  iodide,  (vii)  An  aqueous  solu¬ 
tion  of  the  original  substance  is  tested  for  a  nitrate  by  means  of  a 
ferrous  salt.  Oxyhalogen  acids  are  indicated  by  the  evolution  of 
oxygen  on  igniting  the  original  substance.  E.  C.  R. 

Volumetric  Estimation  of  Bromides  in  Presence  of  Iodides 
and  Chlorides.  By  Julius  von  Weszelszky  (Zeit.  anal.  Chem., 
1900,  39,  81 — 91). — In  moderately  acidified  solutions,  hydriodic  acid  is 
converted  into  iodic  acid  by  chlorine,  whilst  from  hydrobromic  acid 
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the  bromine  separates  in  the  free  state.  In  alkaline  solutions,  bromides 
are  oxidised  to  bromates.  A  mixture,  containing  the  three  halogen 
salts,  is  therefore  acidified,  treated  with  chlorine  water,  and  distilled 
in  a  stream  of  carbon  dioxide  into  a  solution  of  potassium  hydroxide. 
The  retort  with  a  bulbed  neck,  employed  by  Bunsen  and  Fresenius  for 
the  absorption  of  chlorine,  forms  a  suitable  receiver  ;  the  still  should 
consist  entirely  of  glass.  When  the  carbon  dioxide  is  no  longer 
absorbed,  the  contents  of  the  receiver  are  boiled  to  dryness  to  expel 
chlorine  and  hypochlorous  acid,  and  convert  hypochlorite  entirely  into 
chlorate.  The  residue  is  dissolved,  mixed  with  some  potassium  iodide 
and  acidified,  and  the  liberated  iodine  titrated  with  thiosulphate.  The 
iodate  in  the  still  can  also  be  estimated  by  adding  potassium  iodide  and 
titrating  the  iodine.  In  the  absence  of  iodides,  potassium  carbonate 
and  chlorine  are  added  to  the  original  solution,  which  is  then  boiled 
down  and  treated  as  before.  Arsenic  and  antimony  must  first  be 
removed  by  hydrogen  sulphide,  and  iron,  by  boiling  with  the  alkaline 
carbonate  and  filtering  before  adding  chlorine.  M.  J.  S. 

Estimation  of  Ozone.  By  Nicolae  Teclu  ( Zeit .  anal .  Chem ., 
1900,  39,  103 — 105). — The  gas  in  which  ozone  is  to  be  estimated  is 
enclosed  in  a  glass  tube  of  pipette  form  between  two  stopcocks.  A 
solution  of  potassium  iodide  is  forced  into  the  tube  by  mercury 
pressure,  and  shaken  with  the  gas  for  5  minutes.  It  is  then  acidi¬ 
fied  with  acetic  acid  to  decompose  any  iodate  which  has  been  formed, 
and  is  titrated  with  thiosulphate.  Any  blue  colour  which  is  developed 
after  its  first  disappearance  is  to  be  neglected.  1  c.c.  of  Nj  100  thio¬ 
sulphate  =  0*00008  gram  of  ozone.  M.  J.  S. 

Detection  of  Sulphates  in  Presence  of  Thiosulphates.  By 
Leonard  Dobbin  ( Pharm .  J.}  1900,  [iv],  10,  182). — Barium  sulphate 
is  perceptibly  soluble  in  solution  of  sodium  thiosulphate,  especially  in 
the  presence  of  a  little  free  nitric  acid. 

Salzer  has  recommended  converting  the  thiosulphate  into  tetra- 
thionate  by  means  of  iodine  before  testing  for  sulphate,  but  the  author 
thinks  that  the  detection  of  sulphate  is  best  accomplished  by  using 
the  method  devised  by  Grossman.  The  liquid  is  heated  in  a  current 
of  carbon  dioxide,  hydrochloric  acid  is  added,  and  the  sulphur  dioxide 
expelled  by  prolonged  boiling.  The  remaining  liquid  is  filtered  and 
tested  for  sulphate  with  barium  chloride.  L.  de  K. 

Estimation  of  Nitric  Nitrogen  by  Schldsing’s  Method.  By 
C.  Davidson  {Chem.  News,  1900,  81,  97 — 98). — A  modification  of 
de  Koninck’s  apparatus  (Abstr.,  1894,  ii,  296)  is  described  ;  in  it  a 
descending  tube,  800  mm.  long  and  2  mm.  bore,  is  used  to  connect  the 
distilling  flask  to  the  lower  side  tube  of  a  modified  SchiiPs  nitrometer, 
the  lower  part  of  which  is  charged  with  mercury  nearly  to  the  level 
of  the  other  side  tube,  which  is  connected  with  an  air-free  water 
supply.  The  gas  burette  is  furnished  with  a  T-piece  at  the  top,  to  the 
middle  limb  of  which  the  top  of  the  modified  Schiff  nitrometer  is 
attached  by  means  of  a  capillary  tube,  the  other  limb  carrying  a 
funnel  with  a  clip  at  the  connection.  In  use,  air  is  driven  out  from 
the  intermediate  vessel  and  at  this  funnel  by  the  air-free  water ;  the 
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gas  burette  is  charged  from  its  reservoir  with  soda  right  into  the 
funnel,  and  subsequently  the  intermediate  vessel  and  the  gas  burette 
are  put  into  connection  for  the  transference  of  the  nitric  oxide 
produced.  D.  A.  L. 

Detection  of  Nitrous  Acid  in  Water  by  Means  of  Amino- 
naphthol-K-Acid  [1 -Amino  8-hydroxynaphthalene-4 : 6-disul- 
phonic  Acid],  By  H.  Mennicke  (Zeit.  angew.  Chem.,  1900, 
235 — 236). — The  author  strongly  recommends  Erdmann's  process 
(this  vol.,  ii,  243)  as  affording  the  most  delicate  test  as  yet  known  for 
the  detection  of  nitrites  in  drinking  water.  Nitrates  do  not  interfere. 
It  is  possible  to  detect  the  presence  of  1  part  of  sodium  nitrite  in 
300,000,000  parts  of  water.  The  test  is  best  made  in  daylight. 

L.  de  K. 

Detection  of  Nitric  Acid  in  Water  and  in  Milk.  By  F.  Utz 
(Chem.  Centr 1900,  i,  875  ;  from  Pharm.  Zeit.,  45,  229 — 230). — 
Cimmino's  modified  diphenylamine  test  is  recommended  if  conducted  in 
the  following  manner.  The  water  or  the  milk  serum  is  mixed  with  a 
little  of  the  diphenylamine  reagent,  put  into  a  test-tube,  and  strong 
sulphuric  acid  is  carefully  poured  down  the  side.  At  the  place  of 
contact  a  more  or  less  intense  blue  ring  is  formed.  When  milk  is 
kept  for  a  long  time,  the  lactic  acid  bacteria  destroy  any  nitrates. 

L.  DE  K. 

Hygienic  Significance  of  Nitrites  in  Drinking  Water.  By 
Eduard  Schaer  (Per.,  1900,  33,  1232 — 1236). — A  theoretical  paper, 
in  which  the  author  discusses  the  origin  of  nitrites  in  drinking  water, 
and  endorses  Spiegel's  conclusion  (this  vol.,  ii,  318)  as  to  their  being 
of  little  value  for  hygienic  diagnosis  ;  no  new  facts  are  adduced. 

W.  A.  D. 

Connection  Between  the  Chlorides  and  Nitrates  in  the 
Polluted  Well  Waters  in  Inhabited  Localities.  By  Josef  Konig 
(Zeit.  Unters.  Nahr.-Genussm .,  1900,  3,  228 — 233). — Attention  is 
directed  to  the  already  well-known  fact  that  in  well  waters  which 
have  been  contaminated  with  sewage  there  is  generally  an  intimate 
relation  between  the  chlorides,  nitrates,  and  sulphates  present. 
Waters  which  are  unquestionably  free  from  animal  pollution  may 
contain  large  amounts  of  one  or  other  of  these  impurities,  and  even 
be  very  rich  in  bacterial  life,  but  the  simultaneous  presence  of  large 
proportions  of  all  of  them,  if  the  conditions  as  to  locality  are  such 
that  contamination  is  possible,  point  unmistakably  to  its  occurrence. 

M.  J.  S. 

Estimation  of  Arsenic  in  Metals  and  Alloys.  By  Auguste 
Hollard  and  L.  Bertiaux  (Bull.  Soc.  Chim .,  1900,  [iii],  23, 
300 — 302). — The  arsenic  is  separated  by  distillation  with  hydro¬ 
chloric  acid  and  ferric  sulphate,  and  titrated  with  iodine  solution  in 
the  usual  manner.  Antimony  is  retained  by  passing  the  vapours 
through  a  U-tube  filled  with  glass  beads  and  heated  in  an  oil-bath  at 
150 — 175°.  The  process  is  inexact  when  applied  to  the  estimation  of 
arsenic  in  antimony,  since  about  0*03  per  cent,  of  the  latter  passes 
over  into  the  distillate.  N.  L. 
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Detection  of  Boric  Acid  in  Borates.  By  Hugo  Borntrager  (Zeit. 
anal.  Chem .,  1900,  39,  92). — When  heated  on  platinum  foil,  boric 
acid  colours  a  Bunsen  flame  green ;  borates  do  not.  Borates  when 
similarly  heated  with  hydrofluoric  acid  or  with  ammonium  nitrate  and 
chloride,  or  with  mixtures  of  sulphuric  and  hydrochloric  acids,  sul¬ 
phuric  and  nitric  acids,  or  hydrochloric  and  nitric  'acids  (but  not  with 
one  of  the  acids  alone)  give  an  instantaneous  and  intense  green 
coloration.  The  reaction  is  more  sensitive  than  that  with  sulphuric 
acid  and  alcohol.  M.  J.  S. 

Absorption  Apparatus  for  Elementary  Organic  Analysis. 
By  Francis  G.  Benedict  ( Amer .  Chem.  J.,  1900,  23,  323 — 334). — The 
water  formed  during  a  combustion  is  absorbed  by  bubbling  through 
concentrated  sulphuric  acid  contained  in  the  bend  of  a  5"  U-tube,  the 
second  limb  containing  glass-wool  moistened  with  the  same  acid  to 
finally  dry  the  gas  ;  any  condensed  water  is  allowed  to  drop  into  a 
small  vial  supported  in  the  first  limb  above  the  acid  on  a  piece  of  glass 
rod  flattened  at  one  end.  The  carbon  dioxide  is  absorbed  in  a  U-tube 
by  specially  prepared  moist  soda-lime,  whilst  another  U-tube  acting 
as  a  guard  tube,  is  one-third  filled  with  soda  lime  and  two-thirds  with 
pumice  moistened  with  concentrated  sulphuric  acid,  a  plug  of  glass 
wool  separating  the  two.  The  advantage  of  this  apparatus  over  that 
ordinarily  employed  is  discussed ;  a  description  is  appended  of  a 
modified  calcium  chloride  jar,  which  serves  to  free  the  air  or  oxygen 
used  in  a  combustion  from  both  water  and  carbon  dioxide  in  a  single 
vessel.  W.  A  D. 

Estimation  of  Carbon  and  Hydrogen  by  Combustion  in 
Oxygen  using  Copper  Oxide.  By  Charles  F.  Mabery  and 
William  R  Clymer  ( J .  Amer.  Chem.  Soc .,  1900,  22,  213 — 218). — 
From  the  authors’  experiments,  it  appears  that  the  best  results  in  the 
analysis  of  hydrocarbons  are  obtained  when  the  combustion  tube 
containing  the  copper  oxide  has  been  used  a  few  times. 

The  water  formed  during  the  combustion  is  best  absorbed  in  a 
U-tube  containing  3  c.c.  of  strong  sulphuric  acid,  a  bulb  being  attached 
to  condense  the  greater  part  of  the  water ;  the  quantity  of  carbon 
dioxide  retained  by  the  acid  is  very  trifling.  The  carbon  dioxide  is 
best  absorbed  in  a  Geissler  apparatus  containing  aqueous  potassium 
hydroxide  of  33*3  per  cent,  strength,  the  usual  calcium  chloride  tube 
being  attached  \  no  advantage  is  gained  by  using  phosphoric  oxide 
instead  of  fused  calcium  chloride. 

The  air  and  oxygen  used  in  the  experiment  should  be  purified  by 
passing  through  two  long  bent  tubes  containing  broken  glass  mois¬ 
tened  with  40  per  cent,  aqueous  potassium  hydroxide  and  strong 
sulphuric  acid  respectively.  L.  de  K. 

Elementary  Analysis  of  Organic  Substances  containing 
Nitrogen.  By  Francis  G.  Benedict  (Amer.  Chem .  J.,  1900,  23, 
334 — 352). — When  a  substance  containing  nitrogen  not  directly  com¬ 
bined  with  oxygen  is  first  charred  in  the  closed  combustion  tube  (that 
is,  without  a  current  of  air  or  oxygen),  and  the  non-volatile  residue 
subsequently  oxidised  by  the  admission  of  oxygen,  no  oxides  of 
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nitrogen  are  produced ;  in  the  case,  however,  of  nitro-compounds,  and 
especially  of  nitrates  of  organic  bases,  the  results  are  vitiated  by  the 
formation  of  these  oxides.  Instead  of  employing  a  copper  spiral  in 
the  fore-part  of  the  tube  to  reduce  the  oxides,  the  author  mixes  with 
the  substance  analysed  a  known  weight  of  either  pure  cane  sugar  (in 
the  form  of  powdered  sugar-candy)  benzoic  acid,  or  naphthalene ;  the 
finely-divided  copper  produced  in  the  reduction  of  the  copper  oxide  by 
this  excess  of  oxidisable  material  is  sufficient  to  completely  reduce  any 
oxides  of  nitrogen  formed.  This  method  obviates  the  error  usually 
introduced  in  a  combustion  owing  to  the  presence  of  either  hydrogen, 
water,  or  carbon  dioxide  in  the  copper  spiral  employed.  In  the  case 
of  explosive  compounds,  the  combustion  is  rendered  more  regular  by 
mixing  the  substance  with  3  or  4  times  its  bulk  of  finely  powdered, 
pure  quartz.  In  the  case  of  highly  nitrated  substances,  it  is  note¬ 
worthy  that  this  admixture  has  a  direct  influence  on  the  reduction  of 
nitrogen  oxides ;  although  not  completely  reduced,  these  are  now 
present  in  much  smaller  quantities,  so  that  without  the  addition  of  a 
reducing  material  such  as  cane  sugar  or  benzoic  acid,  the  results 
obtained  for  carbon  are  sufficiently  accurate  for  most  purposes, 
although  the  percentage  of  hydrogen  is  somewhat  too  high. 

A  large  number  of  analyses  are  given  showing  the  universal  applica¬ 
tion  of  the  method  described,  and  the  degree  of  accuracy  of  the  results 
obtained.  W.  A.  D. 

Repeated  Use  of  Copper  Potassium  Chloride  for  the  Solution 
of  Steel  or  Iron  in  estimating  Carbon.  By  George  W.  Sargent 
(J.  Amer .  Chem.  Soc .,  1900,  22,  210 — 213). — The  solution  of  copper 
potassium  chloride,  when  used  in  the  estimation  of  carbon  in  steel  or 
iron,  gradually  becomes  converted  into  the  cuprous  state,  but  may  be 
rendered  again  fit  for  use  by  passing  a  current  of  chlorine.  In  this 
way,  it  may  be  used  over  and  over  again  until  it  becomes  too  saturated 
with  iron.  L.  de  K. 

Direct  Combustion  of  Metallic  Alloys.  By  Harry  Brearley 
(Chem.  News ,  1900,  81,  91 — 92). — With  regard  to  the  direct  estima¬ 
tion  of  carbon  in  alloys,  &c.,  in  the  case  of  tungsten,  ferro-tungsten 
(85  and  50  per  cent.),  ferro-silicon,  12  per  cent,  silicon-spiegel,  ferro- 
silico  molybdenum ,  molybdenum,  and  70  per  cent,  molybdenum-nickel, 
satisfactory  decarbonisation  has  been  achieved  by  1  hour’s  combustion 
of  the  material  passed  through  a  90-mesh  sieve,  in  a  current  of  oxygen 
at  a  high  temperature,  a  porcelain  tube  supported  on  asbestos  arches 
being  employed.  With  20  per  cent,  spiegel,  70  per  cent,  tungsten- 
nickel,  80  per  cent,  ferro-manganese,  60  per  cent,  ferrochromium, 
70  per  cent,  chromium-nickel,  and  chromium,  however,  decarbonisa¬ 
tion  was  imperfect  under  the  same  circumstances.  D.  A.  L. 

Substitutes  for  Hydrochloric  Acid  in  Testing  Carbonates. 
By  Joseph  W.  Richards  and  Norman  S.  Powell  (J.  Amer.  Chem.  Soc., 
1900,  22,  117 — 121). — For  use  in  the  field,  the  authors  prefer  using 
solid  acids  for  the  identification  of  native  carbonates  as  being  more  easy 
to  carry  in  a  portable  set  of  apparatus.  Before  use,  they  are  dissolved 
in  boiling  water. 
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A  20  per  cent,  solution  of  tartaric  acid  is  the  best,  citric  acid  coming 
next.  A  10  per  cent,  solution  of  oxalic  acid  does  not  give  such  a  plain 
effervescence  as  the  others.  A  20  per  cent,  solution  of  potassium 
hydrogen  sulphate  also  gives  a  satisfactory  result  except  in  the  case 
of  witberite  and  phosgenite  ;  it  must  be  remembered  that  sulphides 
also  give  effervescence.  L.  de  K. 

Technical  Estimation  of  Zinc.  By  Albert  H.  Low  (J.  Amer. 
Chem .  tSoc.f  1900,  22,  198 — 202). — The  author’s  process  is  devised  for 
zinc  ores  from  Colorado,  but  with  suitable  modifications  it  may  no 
doubt  be  applied  also  to  other  zinc  ores. 

A  solution  of  potassium  ferrocyanide  containing  22  grams  of  the 
crystallised  salt  per  litre  is  standardised  by  dissolving  0*1  gram  of 
pure  zinc  in  6  c.c.  of  strong  hydrochloric  acid,  and  adding  10  grams 
of  ammonium  chloride  and  200  c.c.  of  boiling  water.  The  ferro¬ 
cyanide  is  then  added  until  a  drop  of  the  liquid  strikes  a  brownish 
colour  with  solution  of  uranium  nitrate. 

0*5  gram  of  the  ore  is  boiled  in  a  pear-shaped  flask  with  5  c.c.  of 
nitric  acid  and  2  grams  of  potassium  nitrate,  10  c.c.  of  a  saturated 
solution  of  potassium  chlorate  in  nitric  acid  are  added,  and  the  whole 
evaporated  to  complete  dryness.  When  nearly  cold,  30  c.c.  of  a 
solution  containing  200  grams  of  ammonium  chloride,  350  c.c.  of 
water,  and  500  c.c.  of  ammonia  are  added,  and  the  contents  boiled 
for  2  minutes ;  the  solution  is  filtered  and  the  undissolved  matter 
washed  with  a  hot  solution  of  ammonium  chloride  containing  100 
grams  of  the  salt  and  50  c.c.  of  ammonia  to  the  litre.  The  filtrate 
is  neutralised  with  hydrochloric  acid,  and  6  c.c.  of  the  latter  are  then 
added  in  excess.  After  diluting  to  about  150  c.c.,  any  copper, 
cadmium,  and  the  bulk  of  the  lead  are  precipitated  by  adding  50  c.c. 
of  a  saturated  solution  of  hydrogen  sulphide.  After  filtering,  which 
is,  however,  only  necessary  if  there  is  an  abundant  precipitate,  the 
liquid  is  heated,  and  about  one-third  is  poured  into  a  beaker  and  set 
aside.  The  remainder  is  then  titrated  as  described,  and  the  greater 
part  of  the  reserve  liquid  being  added,  the  titration  is  continued  ; 
finally,  the  remainder  of  the  reserve  liquid  is  added  and  the  titration 
cautiously  finished.  Both  in  this  titration  and  in  the  il  check,”  the 
true  end-point  is  always  slightly  passed,  as  it  always  requires  one  or 
more  drops  of  the  ferrocyanide  solution  to  get  the  urarlium  reaction, 
but  this  may  be  ascertained  by  a  direct  experiment. 

Attention  is  called  to  the  great  importance  of  carefully  following 
the  directions  as  to  the  amount  of  free  acid.  Arsenic,  when  present 
in  large  amount,  sometimes  gives  trouble  by  retaining  iron  in  the 
ammoniacal  solution.  In  this  case,  the  ore  should  be  subjected  to  a 
preliminary  treatment.  0‘5  gram  of  the  sample  is  treated  with  10 
c.c.  of  strong  hydrochloric  acid  and  1  c.c.  of  bromine,  gently  warmed 
for  a  few  minutes,  and  finally  boiled  to  dryness;  the  arsenic  will  thus 
be  sufficiently  expelled.  Potassium  nitrate  and  nitric  acid  are  added, 
and  the  analysis  proceeded  with  in  the  usual  manner. 

With  some  ores,  it  may  be  necessary  to  resort  to  a  fusion  before 
dissolving  in  acid.  L.  de  K. 
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Volumetric  Estimation  of  Red  Lead.  By  James  F.  Tocher 
( Pharm .  J .,  1900,  10,  310 — 312). — 1st  Method. — 2*064  grams  of  the 
sample  are  heated  with  50  c.c.  of  nitric  acid  of  sp.  gr.  1*2  ;  50  c.c.  of 
jV/5  solution  of  oxalic  acid  are  added,  and  when  the  lead  peroxide  has 
disappeared,  the  liquid  is  partly  neutralised  with  barium  hydroxide. 
Solution  of  sodium  sulphate  is  now  added  to  precipitate  the  lead  and 
barium,  and  after  adding  some  dilute  sulphuric  acid  to  decompose  any 
barium  oxalate,  the  excess  of  oxalic  acid  is  titrated  with  A r/5  perman¬ 
ganate.  One  c.c,  of  oxalic  acid  decomposed  by  the  lead  peroxide 
represents  3*3  per  cent,  of  red  lead. 

The  matter  may  be  simplified  by  treating  the  sample  with  50  c.c.  of 
nitric  acid  of  sp.  gr.  1*3  and  adding  the  oxalic  acid  from  a  burette 
until  the  last  trace  of  lead  peroxide  has  disappeared. 

2nd  Method . — 3*415  grams  of  the  sample  are  heated  with  hydro¬ 
chloric  acid,  the  chlorine  evolved  is  passed  through  a  solution  of 
potassium  iodide,  and  the  liberated  iodine  is  titrated  with  Nf  10 
sodium  thiosulphate ;  each  c.c.  represents  1  per  cent,  of  red  lead. 

3rd  Method . — 1*032  gram  of  the  sample  is  heated  with  20  c.c.  of 
Njb  nitric  acid  and  20  c.c.  of  neutral  hydrogen  peroxide  in  a  retort, 
the  drawn-out  neck  of  which  dips  into  N  soda,  which  should  not  be 
in  excess.  When  the  lead  peroxide  is  decomposed,  the  flame  is 
removed,  and  the  soda  solution  allowed  to  enter  the  retort.  Excess  of 
sodium  sulphate  is  added,  then  phenolphthalein,  and  the  free  nitric 
acid  titrated  with  normal  soda.  Ton  times  100  (representing  20  c.c. 
of  W/5  nitric  acid)  -  number  of  c.c.  of  soda  required  for  neutralisa¬ 
tion,  gives  the  percentage  of  total  lead  in  the  sample.  If  only  the 
lead  peroxide  is  to  be  estimated,  the  sample  is  first  treated  with 
dilute  nitric  acid,  and  the  undissolved  matter  is  collected  on  a  filter ; 
or  the  decomposed  mixture  is  carefully  poured  on  to  a  saturated 
solution  of  sodium  and  potassium  nitrates,  contained  in  a  conical 
vessel,  when  the  lead  peroxide  sinks  to  the  bottom,  and  the  acid  liquid 
may  be  siphoned  off ;  the  deposit  is  then  treated  with  hydrogen 
peroxide  as  directed.  L.  de  K. 

Estimation  of  Thallium.  By  Victor  Thomas  ( Gompt .  rend.y 
1900,  130,  1316 — 1319). — Soluble  thallous  salts  are  oxidised  to  the 
thallic  condition  by  auric  bromide  (bromoauric  acid,  HAuBr4),  an 
equivalent  amount  of  gold  being  precipitated  ;  the  latter  is  collected 
and  weighed.  The  amount  of  thallium  present  is  obtained  by  multi¬ 
plying  the  weight  of  this  precipitate  by  the  factor  1*5533.  The 
quantity  of  thallous  compound  taken  for  analysis  should  correspond 
with  0*2 — 0*3  gram  of  the  pure  chloride. 

The  auric  bromide  is  conveniently  prepared  by  dissolving  gold  in  a 
mixture  of  bromine  and  hydrobromic  acid,  and  evaporating  the  solution 
to  the  crystallising  point.  G.  T.  M. 

Analysis  of  Commercial  Copper.  By  Auguste  Hollaed  {Bull. 
Soc .  Chim .,  1900,  [iii],  23,  292 — 300). — A  detailed  scheme  for  the 
complete  analysis  of  commercial  copper  is  given.  The  metal  is  dis¬ 
solved  in  a  mixture  of  sulphuric  and  nitric  acids,  and  the  copper, 
together  with  silver,  deposited  electrolytically,  using  the  author’s 
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form  of  electrodes  (this  vol.,  ii,  435).  Since  arsenic  and  antimony  are 
usually  present  in  sufficient  quantity  to  be  deposited  along  with  the 
last  traces  of  copper,  it  is  advisable  to  stop  the  electrolysis  before  the 
whole  of  the  copper  is  deposited,  and  to  estimate  the  remainder  after 
removing  arsenic  and  antimony.  The  arsenic  is  precipitated  by 
hydrogen  sulphide  in  concentrated  hydrochloric  acid  solution,  and  the 
filtered  liquid  diluted  with  an  aqueous  solution  of  hydrogen  sulphide, 
whereby  the  sulphides  of  copper  and  antimony  are  precipitated.  The 
mixed  sulphides  are  dissolved  in  potassium  cyanide  solution,  and  the 
antimony  estimated  electrolytically,  whilst  the  residual  copper  is 
estimated  colorimetrically  or  electrolytically  after  removal  of  the 
cyanide.  In  the  liquid  from  which  copper,  arsenic,  and  antimony 
have  been  removed,  the  iron  is  precipitated  by  ammonia,  and  the 
precipitate  dissolved  in  hydrochloric  acid  and  titrated  with  iodine 
solution.  The  nickel  and  cobalt  still  remaining  in  solution  are 
deposited  electrolytically  in  presence  of  ammonium  sulphate,  accord¬ 
ing  to  Fresenius  and  Bergmann's  process.  For  the  estimation  of 
lead  a  fresh  quantity  of  the  metal  is  dissolved  in  nitric  acid,  and  the 
solution  electrolysed,  the  lead  being  deposited  as  peroxide  on  the 
anode.  The  electrolytically  deposited  copper,  or  a  fresh  portion  of 
the  original  metal,  is  dissolved  in  nitric  acid,  and  the  silver  precipi¬ 
tated  by  hydrochloric  acid  ;  the  precipitate  is  dissolved  in  potassium 
cyanide  solution  and  the  liquid  electrolysed,  the  metal  being  either 
weighed  as  such,  or  dissolved  in  nitric  acid  and  titrated  with  potassium 
thiocyanate  solution.  Arsenic  is  estimated  by  the  Hollard  and 
Bertiaux's  process  (this  vol.,  ii,  438).  Gold  is  determined  by  treating 
a  large  quantity  of  the  metal  with  nitric  acid  and  cupelling  the 
insoluble  residue.  Sulphur  is  estimated  as  barium  sulphate  in  the 
n it ro hydrochloric  acid  solution  of  the  metal.  N.  L. 

Volumetric  Estimation  of  Corrosive  Sublimate  in  Dressing 
Materials.  By  Martin  Lehmann  ( Ghem .  Centr .,  1900,  i,  876  ;  from 
Pharm  Zeit,,  45,  209 — 210). — Twenty  grams  of  the  material  are  treated 
in  a  500  c.c.  stoppered  flask  with  200  c.c.  of  a  0*5  per  cent,  solution  of 
sodium  chloride  at  70 — 80°,  and  left  for  24  hours  at  25 — 30°,  with  fre¬ 
quent  shaking  ;  100  c.c.  of  the  solution  are  then  carefully  evaporated  to 
10 — 15  c.c.  A  loss  of  mercuric  chloride  is  not  to  be  feared,  as  its 
double  sodium  salt  is  not  volatilised  with  water  vapour.  The  solution 
is  now  slowly  poured  into  20  c.c.  of  A/100  alkali,  the  mixture  is  gently 
warmed,  and  the  excess  of  alkali  titrated  with  A/ 100  hydrochloric 
acid,  using  phenolphthalein  as  indicator.  L.  he  K. 

Estimation  of  Manganese  as  Pyrophosphate.  By  Wilhelm 
Bottger  ( Ber.f  1900,  33,  1019 — 1022). — Accurate  results  can  be  at¬ 
tained  in  the  estimation  of  manganese  as  pyrophosphate  by  precipitat¬ 
ing  with  ordinary  sodium  phosphate  in  a  neutral  solution  to  which 
5 — 10  mol.  of  an  ammonium  salt  have  been  added.  The  precipitate 
must  be  washed  with  cold  water  containing  a  little  ammonia  until  no 
residue  is  left  on  evaporating  the  filtrate  and  igniting.  A.  H. 

Estimation  of  Manganese  as  Sulphide.  By  John  Pattinson 
and  Hugh  S.  Pattinson  (Ghem.  News,  1900,  81,  193). — When  the  sub 
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pbide  method  of  estimating  manganese  is  employed,  the  sulphide  pre¬ 
cipitate  should  be  examined  for  barium,  cobalt,  iron,  silicon,  calcium, 
magnesium,  &c.,  and  the  filtrate  should  be  acidified,  treated  with  brom¬ 
ine  to  oxidise  separated  sulphur,  then  mixed  with  excess  of  ammonia 
and  bromine,  and  any  precipitate  of  manganese  added  to  the  main 
sulphide  precipitate.  D.  A.  L. 

Electrolytic  Estimation  of  Manganese  in  Manganese  Ores. 
By  Arthur  Hiorns  ( Chem .  News,  1900,  81,  15). — The  solution,  which 
should  not  contain  more  than  0*03  gram  of  manganese,  should  be  made 
strongly  acid  with  nitric  acid,  and  be  kept  so  during  the  operation.  A 
tared  platinum  dish  serves  for  the  positive  electrode,  a  spiral  of  plat¬ 
inum  wire  for  the  negative,  and  when  the  current  is  started  the  tem¬ 
perature  is  raised  to,  and  maintained  at,  60°.  Twelve  hours  suffices 
for  the  deposition  of  all  the  manganese,  which  is  washed,  dried,  ignited, 
and  weighed  as  Mn304.  D.  A.  L. 

Estimation  of  Manganese  in  Steel.  By  Horace  Jervis 
(Chem.  News ,  1900,  81,  171 — 172). — In  the  method  of  estimating 
manganese  by  dissolving  the  sample  in  nitrosulphuric  acid,  oxidising 
with  red  lead,  and  titrating  the  filtrate  with  ferrous  sulphate  and 
permanganate,  the  quantity  of  the  latter  reagent  consumed  at  first 
increases  with  the  amount  of  manganese  present,  but  when  a  maximum 
of  0T80  per  cent,  of  manganese  in  the  solution  in  the  presence  of  iron, 
or  0‘224  per  cent,  in  the  absence  of  iron,  is  attained,  any  further 
increase  in  the  manganese  causes  a  corresponding  decrease  in  the  con¬ 
sumption  of  permanganate.  D.  A.  L. 

Soluble  Ferric  Pyrophosphate.  By  W.  E.  Ridenour  (Chem. 
Centr .,  1900,  i,  834  ;  from  Amer.  J.  Pharm.,  72,  125 — 128). — The 
author  has  modified  the  orthophosphate  test  of  the  U.S.  Pharmacopoeia 
for  the  purity  of  soluble  iron  pyrophosphate  as  follows  :  1  gram  of  the 
sample  is  boiled  with  10  c.c.  of  aqueous  potassium  or  sodium  hydroxide 
to  remove  the  iron,  the  filtrate  is  acidified  with  hydrochloric  acid, 
ammonia  is  added  in  slight  excess,  and  then  magnesium  mixture 
(10  grams  of  magnesium  sulphate,  20  grams  of  ammonium  chloride,  dis¬ 
solved  to  120  c.c.)  as  long  as  a  precipitate  is  formed  ;  this  precipitate 
should  be  soluble  in  a  slight  excess  of  acetic  acid,  and  should  not 
reappear  on  boiling  the  solution. 

If  the  sodium  pyrophosphate  used  in  the  preparation  of  the  iron  com¬ 
pound  is  free  from  orthophosphate,  there  is  no  fear  of  the  latter  contain¬ 
ing  any  orthophosphate,  no  transformation  occurring.  L.  de  K. 

Analysis  of  Molybdenum  Alloys.  By  Hugo  Borntragbr 
Zeit.  anal.  Chem.,  1900,  39,  91). — About  a  gram  of  the  alloy  is  dis¬ 
solved  inj  50  c.c.  of  aqua  regia,  the  solution  evaporated  to  dryness, 
and  the  nitric  acid  expelled  by  hydrochloric  acid.  The  residue  is 
treated  with  50  per  cent,  alcohol,  when  most  of  the  molybdenum  will 
remain  undissolved  as  molybdic  acid,  but  part  dissolves  as  chloride. 
The  solution  is  evaporated  to  dryness,  and  the  residue  again  treated 
with  50  per  cent,  alcohol,  when  the  remainder  of  the  molybdenum  is 
obtained  as  molybdic  acid  (compare  Abstr.,  1898,  ii,  649).  M.  J.  S. 
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Separation  of  Tungsten  and  Molybdenum.  By  Fred  Ibbot- 
son  and  Harry  Brearley  ( Chem .  News ,  1900,  81,  13 — 15). — Heating 
mixtures  of  molybdic  and  tungstic  oxide  in  a  muffle  is  not  adapted 
to  the  direct  estimation  of  the  molybdenum.  In  such  mixtures,  90 
per  cent,  of  the  molybdenum  volatilises  readily,  but  the  remaining 
10  per  cent,  requires  prolonged  and  strong  heating  for  its  expulsion. 
The  separation  of  these  oxides  by  means  of  hydrochloric  acid  is  im¬ 
perfect,  the  molybdic  anydride  not  being  absolutely  soluble  and  the 
tungstic  anhydride  not  absolutely  insoluble.  A  procedure  recom¬ 
mended  is  to  precipitate  the  two  together  by  means  of  lead  acetate, 
wash  slightly  with  hot,  very  dilute  acetic  acid,  ignite,  dissolve  the 
residue  by  heating  gently  with  concentrated  hydrochloric  acid,  using 
1  c.c.  for  each  centigram  of  lead  salt,  then  add  two  or  three  times  the 
volume  of  boiling  water,  boil,  redissolve  the  precipitate  in  hydrochloric 
acid,  reprecipitate  with  water,  and  determine  the  molybdenum  as  lead 
molybdate.  When  the  proportion  of  tungsten  is  small,  the  solution 
of  the  ignited  lead  salts  is  evaporated  to  a  pasty  consistency  with  a  few 
drops  of  nitric  acid,  treated  with  100  to  200  c.c.  of  dilute  hydrochloric 
acid  (3:1),  and  boiled.  D.  A.  L. 

Test  for  Tin.  By  Allen  B.ogers  (/.  Amer.  Chem.  Soc.f  1900,  22, 
220 — 221). — The  usual  ammonium  molybdate  solution  is  stated  to  be 
a  very  delicate  confirmatory  test  for  stannous  chloride,  with  which  it 
produces  a  dark  blue  colour,  even  if  the  amount  of  stannous  chlor¬ 
ide  does  not  exceed  0  000021  gram  per  c.c.  Even  when  this  solution 
is  diluted  five  times,  and  consequently  does  not  give  any  reaction  with 
mercuric  chloride,  it  still  shows  a  faint  blue  t,:nt  with  the  molybdic 
reagent.  L.  de  K. 

Detection  of  small  Quantities  of  Gold  in  Ores.  By  Theodor 
Doring  {Chem.  Centr .,  1900,  i,  734 — 735  ;  from  Berg.-Hilttenm.  Zeit.y 
59,  73 — 76,  97 — 99.  Compare  this  vol.,  ii,  371). — The  ore  is  treated 
with  a  volatile  iodine  compound,  such  as  ammonium  iodide  containing 
free  iodine,  or  preferably  with -a  solution  of  bromine  in  ether.  Into  the 
solution  is  dipped,  six  times  in  succession,  a  strip  of  filter  paper  10  cm. 
long  and  2  c.c  wide ;  this  is  then  burnt,  when,  if  gold  is  present,  it  will 
leave  an  ash  of  a  purple  colour,  or  if  the  solution  contained  more  than 
0*007  per  cent,  of  gold,  the  colour  will  be  yellow  or  brownish-red.  The 
reaction  is  interfered  with  by  the  presence  of  iron  or  platinum  should 
these  metals  have  passed  into  the  solution.  The  filter  paper  is  prepared  by 
soaking  ash-free  filter  paper  into  a  solution  of  magnesium  nitrate  con¬ 
taining  0*1  per  cent,  of  magnesium  oxide,  and  then  exposing  it,  when 
dry,  to  the  fumes  of  ammonium  carbonate.  An  alternative  process  is 
given,  based  on  the  formation  of  purple  of  Cassius,  which  is  a  modifi¬ 
cation  of  Ohly’s  method.  100  grams  of  the  finely-powdered  and  roasted 
ore  are  treated  in  a  glass-stoppered  bottle  with  2  c.c.  of  a  mixture  of 
equal  volumes  of  bromine  and  ether,  and  the  bottle  is  frequently  shaken 
for  two  hours  ;  during  this  time  bromine  fumes  must  be  plainly  visible. 
The  mass  is  then  digested  for  2  hours  with  50  c.c.  of  water,  the 
solution  is  filtered  and  concentrated  to  one-fifth  of  its  bulk,  and  a 
little  bromine  water  and  then  an  excess  of  stannous  chloride  added, 
which  will  then  give  the  usual  reaction.  One  part  of  gold  in  2,000,000 
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parts  of  ore  may  be  thus  detected.  Tellurium  interferes  with  the 
test.  L.  de  K. 

Detection  of  Benzene  in  Denatured  Alcohol.  By  Georges 
Halphen  ( J .  Eharm.,  1900,  [  vi],  11,  373 — 375). — The  alcohol  is  mixed 
with  brine  and  extracted  with  carbon  disulphide,  which  dissolves  the 
benzene.  The  carbon  disulphide  extract  is  then  treated  with  a  mix¬ 
ture  of  Nordhausen  sulphuric  acid  and  fuming  nitric  acid.  The  acid 
layer  which  now  contains  the  benzene  as  nitrobenzene,  is  separated, 
mixed  with  water,  and  extracted  with  ether.  The  ethereal  extract  is 
evaporated,  and  the  residue  reduced  with  zinc  dust  and  dilute  hydro¬ 
chloric  acid.  The  solution  is  next  filtered,  and  a  few  drops  of  a  solution 
of  sodium  nitrite  added  to  the  filtrate,  which  is  then  neutralised  with 
sodium  carbonate.  An  alkaline  solution  of  a-naphthol  is  finally  added, 
when,  if  benzene  is  present,  an  orange-red  coloration  will  be  produced. 

H.  B.  Le  S. 

Hundertkrauter-Likor  (Centerba).  By  Giulio  Paris  ( Zeit . 
Unters .  Natur.-Genussm .,  1900,  3,  153 — 158). — This  liqueur,  prepared 
in  the  Abruzzi,  occurs  mainly  in  two  forms,  the  potabile ,  which  is 
sweet,  and  the  semplice ,  which  is  more  strongly  alcoholic  and  is  not 
sweet.  The  author  has  estimated  the  alcohol,  free  acid,  total  solids, 
ash,  esters,  fusel  oil,  sucrose,  and  glucose  in  several  specimens 
of  each  variety  obtained  direct  from  the  factories.  Of  the  centerba 
semplice  there  appear  to  exist  two  varieties,  one  of  which  is  coloured 
green  by  chlorophyll,  and  is  prepared  by  extracting  aromatic  herbs 
with  alcohol ;  the  other  is  coloured  with  artificial  dyes.  M.  J.  S. 

Some  Properties  of  Glycerol.  By  Heinrich  Struve  (Zeit. 
anal.  Ghem .,  1900,  39,  95 — 99). — Commercial  glycerol  contains  6 — 8 
per  cent,  of  water.  After  drying  over  sulphuric  acid  in  a  partial 
vacuum,  it  still  retains  1'52  per  cent,  of  water.  After  drying  in 
this  manner,  it  gains  slightly  in  weight  if  exposed  in  a  platinum 
crucible  in  the  water  oven,  but  at  the  same  time  a  small  loss  of 
glycerol  takes  place  (compare  Abstr.,  1899,  ii,  816).  Glycerol  also 
volatilises  in  small  amount  when  its  aqueous  solution  is  distillled 
(see  Abstr.,  1895,  ii,  537).  Dehydrated  glycerol  absorbs  about  17  per 
cent,  of  water  on  exposure  to  the  atmosphere.  Some  of  the  author’s 
conclusions  are  based  on  the  sp.  gr.  of  the  glycerol  (compare  Abstr., 
1899,  ii,  64).  M.  J.  S. 

[Estimation  of  Pentoses  in  Urine].  By  Suleiman  Bey  (Ghem. 
Centr.y  1900,  i,  803 — 804;  from  Zeit.  Min.  Med.,  39,  305 — 312).— In 
order  to  determine  the  quantity  of  pentoses  in  urine,  it  is  necessary  to 
evaporate  until  the  liquid  contains  2 — 3  per  cent.,  and  then  only 
92  per  cent,  of  the  theoretical  quantity  is  obtained  by  precipitating 
with  twice  the  volume  of  alcohol.  The  barium  dipentosates  are  also 
carried  down  with  the  barium  glucosates,  which  have  a  different  com¬ 
position,  and  it  is  impossible  to  isolate  the  sugar  in  this  way  from  a 
urine  containing  0*75  per  cent,  of  xylose.  The  phloroglucinol  and 
orcinol  reactions  of  the  pentoses  are  not  distinguishable  in  presence 
of  large  quantities  of  glucose,  but  in  such  cases  the  pentoses  may  be 
estimated  by  separating  as  the  barium  compounds,  and  fermenting. 
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In  reference  to  the  use  of  phenylhydrazine  in  fermentation  experi¬ 
ments,  it  is  to  be  noted  that  mixtures  of  pentosazone  and  glucosazone 
often  show  a  higher  melting  point  than  that  of  glucosazone  alone. 

Since  rhamnose  does  not  form  a  barium  compound  which  can  be 
precipitated  by  alcohol,  it  may  be  I'eadily  separated  from  the  pentoses, 
but  it  cannot  be  detected  by  the  orcinol  or  phloroglucinol  reactions  in 
the  presence  of  comparatively  small  quantities  of  xylose.  Xylose  and 
rhamnose  may  be  estimated  in  a  mixture  by  first  determining  the 
reducing  power  of  both  sugars,  and  then  precipitating  the  xylose  in 
another  portion,  and  determining  the  reducing  power  of  the  filtrate 
after  removing  the  barium  and  alcohol.  The  results  obtained  are, 
however,  1 — 2  per  cent,  too  high  for  the  rhamnose.  In  separating 
arabinose  and  rhamnose,  the  greater  solubility  of  barium  diarabin- 
osate  in  alcohol  prevents  the  complete  precipitation  of  this  compound. 

E.  W.  W. 

Analysis  of  Golden  Syrup.  By  Norman  Leonard  ( Analyst , 
1900,  25,  85 — 87). — 'The  author  replies  to  the  criticism  of  Bodmer, 
Leonard,  and  Smith's  process  (this  vol.,  ii,  320)  by  Miller  and  Potts 
(ibid.),  and  states  that  their  suggested  improvement  is  not  suited  so 
well  for  the  wants  of  public  analysts  as  the  process  given  by  himself 
and  colleagues.  L.  de  K. 

Treacle  or  Golden  Syrup.  By  Edward  W.  T.  Jones  ( Analyst , 

1900,  25,  87 — 89). — The  author  suggests  the  following  simple  formula 

for  arriving  at  the  percentage  of  glucose  syrup  in  a  sample  of  golden 

syrup  if  this  has  a  dextro-Yot&tion  after  inversion. 

r  t  (Mi  after  inversion  +  12*3)  100  ,  r  , 

[ ajj  — —  — — — - — - — - =  per  cent,  of  glucose  syrup. 

IdO'O 

r  i  (fain  after  inversion  + 11)  100  ,  c  , 

[aJD  VL-  A- — i - - - - -  —  per  cent,  or  glucose  syrup. 

1  six) 

A  sample  of  commercial  golden  syrup  declared  to  contain  18  per 
cent  of  glucose  syrup  had  a  specific  rotation  after  inversion  of 
\_a\  +  12*3  or  [a]D  4-  11*07  therefore  by  the  above  formula  it  shows  18*4 
per  cent. 

The  method  of  working  is  as  follows.  A  10  per  cent,  solution  is 
made  at  15*5°,  and  its  sp.  gr.  taken.  This  should  not  be  less  than 
1*032,  indicating  20  per  cent,  of  water.  The  factor,  3  86,  is  correct 
for  about  10  per  cent,  solution  of  pure  sucrose,  but  when  dealing  with 
ordinary  golden  syrups,  the  amount  of  water  thus  found  is  too  low  to 
the  extent  of  about  3  per  cent.  The  solution  is  now  heated  to  17*5°, 
and  examined  in  the  10  cm.  tube.  Fifty  c.c.  of  the  same  solution  are 
heated  with  5  c.c.  of  normal  acid  in  a  100  c.c.  flask  in  boiling  water 
for  20  minutes,  cooled,  mixed  with  5  c.c.  of  normal  soda,  and  then 
diluted  to  100  c.c.  at  15*5°.  This  solution  is  again  polarised  at  17*5° 
and  the  result  multiplied  by  2. 

For  the  cupric  reducing  power,  if  required,  10  c.c.  of  the  first 
solution  is  taken  and  diluted  to  100  c.c.  ;  20  c.c.  of  this  is  added  to 
50  c.c.  of  Fehling’s  solution  diluted  with  30  c.c.  of  water  which  has  been 
standing  for  some  time  in  boiling  water.  After  12  minutes,  the 
cuprous  oxide  is  collected,  washed,  and  gradually  ignited  in  a  porcelain 
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crucible  to  convert  it  into  oxide,  from  which  the  amount  of  sugar 
corresponding  is  calculated.  Of  the  inverted  solution,  20  c.c.  are 
diluted  to  100  c.c.,  and  of  this  20  c.c.  are  treated  in  the  same  manner ; 
the  difference  in  copper  oxide  represents  cane  sugar.  L.  be  K. 

Analysis  of  a  Sample  of  Treacle  and  of  so-called  Golden 
Syrup.  By  Charles  G.  Matthews  and  A.  Hyde  Parker  ( Analyst , 
1900,  25,  89 — 94). — The  process  adopted  by  the  authors  consists  in 
taking  the  sp.  gr.  of  a  10  per  cent,  solution  of  the  sample,  and  making 
a  due  allowance  for  the  ash.  The  usual  factor,  3*86,  is  then  used  for 
calculating  the  organic  solid  matter.  Cane  sugar  is  estimated  by 
polarising  the  solution  as  usual  after  a  partial  fermentation  with  yeast 
at  52°  for  5  hours,  and  boiling  to  destroy  birotation.  The  cupric 
reducing  power  is  taken  by  the  gravimetric  method  on  0*1  gram  of 
the  sample.  The  rotation  and  cupric  reducing  power  are  also  taken 
after  fermenting  for  72  hours  at  18°.  When  analysing  commercial 
golden  syrup,  a  determination  is  also  made  of  combined  dextrin  (amyloin- 
dextrin),  by  treating  of  the  fermented  solution  with  cold  water  malt 
extract,  and  noticing  the  increase  in  cupric  reducing  power,  but  as  a 
further  fermentation  on  adding  yeast  does  not  take  place  to  any 
appreciable  extent,  the  authors  do  not  think  themselves  justified  in 
using  the  figures  so  obtained  for  dextrin. 

Using  a  Soleil-Ventzke-Scheibler  apparatus,  the  value  of  a  1  per 
cent,  solution  of  the  substance  observed  in  a  20  cm,  tube  has  been 
taken  to  be:  for  maltose,  8 '02  divisions;  for  dextrin,  1T56 ;  for  dex¬ 
trose,  3  05  ;  for  gallisin,  4*85  ;  and  for  cane  sugar,  3*84.  These  figures 
may  be  converted  into  Laurent  degrees  by  multiplying  by  0  344. 

The  cupric  reducing  power  for  maltose  has  been  taken  as  1*37  ;  for 
dextrose,  as  2*46  ;  and  for  gallisin,  as  1*01.  L.  de  K. 

The  Unrestricted  Use  of  Starch  Syrup  in  Articles  of  Food. 
By  Josef  Konig  (Zeit.  I Inters .  Nahr.-Genussm.,  1900,  3,  217 — 221). — 
In  Germany,  the  employment  of  starch-sugar,  or  syrup  in  articles  of 
food  without  declaration  is  prohibited,  but  in  view  of  the  harmlessness 
of  these  products  and  the  advantageous  results  which  they  afford 
in  certain  confections,  the  question  has  been  raised  whether  this 
restriction  is  called  for.  The  presence  of  dextrin  in  these  articles,  and 
especially  in  the  syrup,  confers  on  them  a  viscosity  which  enables 
them  to  take  the  place  of  stronger  solutions  of  cane  sugar,  and  in  con¬ 
sequence  of  the  hindrance  which  the  presence  of  5 — 10  parts  of  starch 
syrup  in  100  parts  of  cane  sugar  opposes  to  the  crystallisation  of  the 
latter,  enables  them  in  part  to  replace  fruit  juice  itself.  The  author 
has  made  comparative  estimations  of  the  viscosity  of  solutions  of  cane 
sugar,  starch  sugar,  and  starch  syrup,  both  with  Engler’s  viscosimeter 
and  with  Weiss’  “  consistence  measurer,”  and  gives  the  preference  to 
the  latter,  both  from  its  convenience  in  use,  and  from  the  fact  that 
when  the  retardation  of  the  revolutions  is  calculated  for  a  unit  weight 
of  substance,  the  results  are  almost  independent  of  the  concentration 
of  the  solution,  which  is  by  no  means  the  case  with  the  viscosimeter. 

M.  J.  S. 

Estimation  of  Cellulose.  By  Carl  Beck  (Zeit.  Unters.  Nahr. 
Genussm.y  1900,  3,  158 — 164). — Upwards  of  45  methods  of  estimating 
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cellulose  in  vegetable  structures  have  been  proposed.  That  of  Henne- 
berg  and  Strohmann,  which  for  30  years  has  been  generally  accepted, 
consists  in  boiling  the  substance  with  dilute  sulphuric  acid  (1*25  per 
cent.)  and  then  with  potassium  hydroxide  of  corresponding  strength. 
Lebbin  (Arch.  Hyg.y  1897,  212)  suggested  the  use  of  a  mixture  of 
hydrogen  peroxide  and  ammonia,  and  Konig  (Abstr.,  1899,  ii,  68)  has 
proposed  heating  under  certain  defined  conditions  with  a  mixture  of 
glycerol  and  sulphuric  acid,  the  special  object  being  the  removal  of 
pentosans.  The  author  has  made  comparative  estimations  in  cotton¬ 
wool,  filter- paper,  straw,  wood-wool,  wheat-bran,  pearl  barley,  and 
wheat  flour,  by  the  three  methods,  as  well  as  by  a  modification  of 
Lebbin’s  method  (which  is  not  described  because  the  author  himself 
does  not  recommend  it),  and  concludes  that  Lebbin’s  process  has 
neither  a  scientific  nor  a  practical  value  ;  that  in  Konig’ s  method 
(with  a  reflux  apparatus)  it  is  difficult  to  maintain  the  exact  tempera¬ 
ture  prescribed,  and  that  the  results  obtained  with  a  small  gas  flame 
are  higher  than  those  with  a  large  flame.  Finally,  that  Henneberg’s 
process  gives  the  most  concordant  results,  and  is,  on  the  whole,  the 
most  trustworthy.  Konig’s  reagent  attacks  cellulose  itself  strongly  ; 
nevertheless,  his  process  gives  higher  numbers  than  Henneberg’s  with 
bran  and  flour.  M.  J.  S. 

[Estimation  of  Cellulose.]  By  Josef  Konig  (Zeit.  Unters.  Nahr. 
Genussm .,  1900,  3,  164 — 166). — The  discordant  results  obtained  by 
Beck  with  the  author’s  process  are  due  to  the  irregularity  of  the  tem¬ 
perature  of  boiling.  If  the  instructions  are  carefully  complied  with 
and  a  small  flame  is  used,  the  temperature  will  only  vary  between  131° 
and  133°,  and  should  never  be  allowed  to  exceed  the  latter. 

M.  J.  S. 

Isolation  and  Separation  of  the  Chief  Organic  Acids.  By 
N.  Schoorl  (Zeit.  angew.  Chem .,  1900,  367 — 370). — The  process  is 
based  on  the  fact  that  formic  and  acetic  acids  may  he  distilled  in  a 
current  of  steam  after  acidifying  the  liquid  to  be  tested  with  sulphuric 
acid,  congo  test-paper  serving  as  indicator. 

The  residue,  after  being  concentrated  on  the  water-bath,  is  extracted 
in  a  suitable  apparatus  with  ether,  which  rapidly  dissolves  salicylic, 
benzoic,  succinic,  and  lactic  acids,  and  gradually  removes  oxalic,  malic, 
citric,  and  even  tartaric  acids. 

The  ether  is  then  evaporated  and  the  residue  treated  with  boiling 
water,  which,  on  cooling,  deposits  most  of  the  salicylic  and  benzoic 
acids.  The  further  separations  present,  on  the  whole,  no  novel  features. 
The  microscope  renders  good  service  in  the  recognition  of  calcium 
citrate  or  zinc  lactate.  L.  de  K. 

Estimation  of  Formic  Acid  in  Presence  of  Acetic  Acid.  By 
Fin  Sparre  (Zeit.  anal.  Chem .,  1900,  39,  105 — 106). — The  author 
recalls  and  strongly  advocates  the  method  of  Portes  and  Ruyssen 
(Abstr.,  1876,  ii,  663),  but  points  out  that  the  instruction  to  employ 
a  10  per  cent,  solution  of  the  substance  must  be  a  misprint  for  1  per 
cent.,  since  the  quantity  of  mercuric  chloride  prescribed  is  not  sufficient 
for  the  stronger  solution,  and  with  solutions  containing  more  than 
1  per  cent,  of  formic  acid  the  results  are  too  high.  M.  J.  S. 
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Cider  Vinegar :  Its  Solids  and  Ash.  By  R.  E.  Doolittle  and 
William  H.  Hess  (J.  Amer .  Chem.  Soc .,  1900,  22,  218 — 220). — Pure 
cider  vinegar  may  be  distinguished  from  spurious  vinegar  (generally 
made  from  dilute  acetic  acid)  by  the  fact  that  the  solids  consist  of 
glycerol,  albuminous  matters,  gums,  malic  and  other  organic  acids 
and  mineral  matters,  give  no  rotation  in  the  polariscope  and  have  little 
or  no  cupric  reducing  power  after  the  usual  clarification  with  lead 
acetate.  On  the  other  hand,  the  spurious  vinegars  leave  generally  a 
residue  of  molasses-like  appearance  and  properties. 

The  ash  of  cider  vinegar,  which  should  amount  to  not  less  than 
0‘25  per  cent.,  contains  principally  potassium,  with  small  amounts  of 
aluminium,  calcium,  magnesium,  and  sulphuric  and  phosphoric  acids, 
with  variable  amounts  of  caibon  dioxide,  but  its  chief  characteristic  is 
the  complete  absence  of  sodium.  Spurious  substitutes  often  contain 
a  large  proportion  of  either  calcium  or  sodium. 

Analyses  are  given  of  the  solids  and  the  ashes  of  cider,  cider  vinegar, 
and  spurious  samples.  L.  de  K. 

Estimation  of  Uric  Acid  in  Urine.  By  Adolf  Jolles  {Zeit. 
physiol.  Chem .,  1900,  29,  222 — 248). — By  boiling  with  an  excess  of 
permanganate  in  a  solution  acidified  with  sulphuric  acid,  uric  acid  is 
quantitatively  converted  into  urea,  which  can  then  be  estimated  by 
the  hypobromite  process.  The  urine  (50 — 200  c.c.  according  to  con¬ 
centration),  which,  if  necessary,  must  be  warmed  to  dissolve  urates 
and  be  filtered  if  turbid,  is  treated  with  solid  ammonium  acetate 
(1  gram  per  10  c.c.)  and  made  feebly  alkaline  with  ammonia.  After 
2J — 3  hours,  the  ammonium  urate  is  collected  on  a  filter,  and  washed 
free  from  chlorides  with  a  saturated  solution  of  ammonium  carbonate. 
It  is  then  rinsed  into  a  beaker  and  boiled  with  0T — 0*2  gram  of 
pure  magnesia  for  -J — f  hour,  or  until  perfectly  free  from  ammonia. 
The  liquid,  measuring  300 — 400  c.c.,  is  then  acidified  with  10  c.c.  of 
sulphuric  acid  (sp.  gr.  1*4)  and  permanganate  solution  (8  grams  per 
litre)  is  gradually  added,  until  the  last  c.c.  remains  unreduced  after 
15  minutes  boiling.  The  excess  of  permanganate  is  removed  by  oxalic 
acid,  the  liquid  cooled,  rendered  alkaline  with  soda,  and  transferred  to 
the  reaction  vessel  (330  c.c.  capacity)  of  a  special  azotometer,  where  it 
is  treated  with  hypobromite.  Test  estimations,  with  pure  uric  acid, 
gave  excellent  results.  When  applied  to  urine,  the  results  were  com¬ 
pared  with  those  of  the  Ludwig-Salkowski  process  {Wien,  med . 
Jahrbuchj  1884,  97),  which  the  author  affirms  to  be  trustworthy  and 
exact,  but  which  is  admitted  by  Ludwig  to  give  numbers  which  are 
2  per  cent,  too  low.  With  a  number  of  normal  and  pathological 
urines,  the  differences  ranged  from  —  1*9  to  +  5*0  per  cent.,  the  average 
difference  being  2  per  cent,  above  the  Ludwig-Salkowski  numbers. 
The  present  method  may,  therefore,  be  regarded  as  one  of  the  most 
exact.  The  Hopkins- Folin  method  (Abstr.,  1898,  ii,  196),  which  gives 
accurate  results  with  pure  uric  acid,  is  liable  to  give  excessively  high 
numbers  with  certain  pathological,  and  especially  with  highly  con¬ 
centrated,  urines.  M.  J.  S. 

Estimation  of  Fat  in  Dairy  Produce.  By  L^on  Lindet  (/. 
Pharm.y  1900,  [vi],  11,  368 — 373.  Compare  this  vol.,  i,  67). — This 


ANALYTICAL  CHEMISTRY. 


451 


method  is  based  on  the  fact  that  a  hot  solution  of  resorcinol  dissolves 
the  casein  from  milk,  cheese,  &c.,  and  leaves  the  fat  as  a  supernatant 
layer,  which  is  easily  distinguished  from  the  lower  layer  if  the  milk 
has  been  previously  coloured  with  a  little  magenta.  If  the  milk  is 
rendered  faintly  alkaline  with  sodium  hydroxide,  the  casein  is  readily 
dissolved  by  simply  heating  the  mixture  in  boiling  water.  Five  grams 
of  resorcinol,  5  c.c.  of  the  milk,  2  drops  of  a  solution  (36°)  of  sodium 
hydroxide,  and  1  drop  of  the  colouring  solution  are  heated  in  a  special 
form  of  graduated  tube,  and  the  volume  of  the  separated  fat  is  read 
off.  One  gram  of  butter  fat  at  15°  occupies  IT  54  c.c.  In  the  case  of 
cheese,  1  gram  of  the  substance  and  15  c.c.  of  a  hot,  aqueous  100  per 
cent,  solution  of  resorcinol  are  the  quantities  employed.  The  method 
is  rapid,  and  gives  accurate  results.  H.  It.  Le  S. 

Sour  Milk.  By  H.  Droop  Richmond  and  J.  Bristowe  P.  Harrison 
( Analyst ,  1900,  25,  116 — 124). — The  first  part  of  the  paper  is  devoted 
to  an  investigation  of  the  fact  noticed  by  de  Koningh  (Abstr.,  1899, 
ii,  707)  that  milk,  on  being  mixed  with  5  per  cent,  of  a  solution  of 
sodium  hydroxide  of  the  same  sp.  gr.,  suffers  a  diminution  in  sp.  gr. 
The  authors  confirm  this  fact,  but  state  that  it  depends  on  the  state  of 
acidity  of  the  milk,  because  when  lactic  (or,  in  fact,  any  other)  acid  is 
neutralised  with  solution  of  soda,  the  resulting  sp.  gr.  is  less  than  the 
calculated  sp.  gr.  If,  however,  ammonia  is  used  for  neutralisation, 
the  resulting  sp.  gr.  is  practically  the  same  as  the  calculated  one. 
Tables  are  given  showing  the  loss  in  sp.  gr.  when  various  acids  are 
neutralised  with  soda,  and  of  the  slight  increase  noticed  when  ammonia 
is  used. 

Owing  to  this  fact,  the  authors  think  that  ammonia  is  the  best 
alkali  for  the  purpose  of  liquefying  sour  milk  so  as  to  be  able  to  take 
its  sp.  gr.  with  a  hydrometer.  This  idea  is  not  novel,  having  already 
been  proposed  in  1893  by  Weibull,  but  the  authors  have  much  sim¬ 
plified  the  process  by  mixing  pure  milk  with  5  per  cent,  by  volume  of 
a  strong  ammonia,  and  noticing  once  for  all  the  decrease  in  sp.  gr. 
which  takes  place.  Sour  milk  is  then  treated  in  the  same  manner, 
and  the  loss  caused  by  the  ammonia  is  allowed  for.  If  the  operator 
prefers  using  de  Koningh’s  process  ( ibid .),  the  loss  in  sp.  gr.  will  be 
0*02  for  every  degree  of  lactic  acid.  It  must  be  borne  in  mind  that 
the  acidity  of  milk  is  not  entirely  due  to  lactic  acid  ;  in  fact,  fresh 
milk,  which  is  fairly  neutral  to  litmus  paper,  still  shows  an  acidity  of 
about  20°  manifested  towards  phenolphthalein. 

The  second  part  of  the  paper  is  devoted  to  the  point  at  which  milk 
may  be  considered  to  be  sour,  and  the  rate  of  souring  in  the  presence 
or  absence  of  preservatives.  The  figures  as  to  the  degree  of  acidity 
necessary  to  cause  the  coagulation  of  milk  on  boiling  confirm  the 
previous  experiments  of  Stokes,  who  stated  that  milk  is  sour  when 
the  acidity  reaches  44°. 

Tables  are  given  showing  the  retardating  action  of  formaldehyde 
and  boric  preservative  on  the  formation  of  the  additional  acidity. 

L.  DE  K. 

Foreign  Colouring  Matter  in  Milk.  By  Albert  E.  Leach 
(J.  Amer.  Chem.  Soc.}  1900,  22,  207 — 210). — 150  c.c.  of  the  sample 
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are  heated  in  a  casserole  and  curdled  by  means  of  acetic  acid.  The 
curd  is,  if  possible,  gathered  in  one  mass,  and  the  whey  poured  off  ; 
or,  if  the  curd  is  finely  divided,  the  mass  is  strained.  The  pressed 
curd  is  macerated  in  a  corked  flask  with  ether,  which  is  then  poured 
off  and  evaporated.  The  residual  fat  is  treated  with  aqueous  sodium 
hydroxide,  which  is  then  passed  through  a  wetted  filter ;  the  fat  is 
washed  off  the  filter  and  the  latter  is  dried,  when,  should  it  have  an 
orange  colour,  the  presence  of  annato  is  indicated,  which  may  be 
further  confirmed  by  the  pink  colour  produced  in  contact  with  stannous 
chloride. 

If  the  extracted  curd  is  colourless,  it  has  no  other  foreign  colour, 
but  if  orange  or  brownish,  it  may  contain  aniline-orange,  or  caramel. 
It  is  then  shaken  in  a  test  tube  with  strong  hydrochloric  acid ;  should 
it  immediately  turn  pink,  aniline-orange  is  present,  but  if  it  turns 
gradually  blue,  it  indicates  caramel,  which  may  bo  confirmed  by  the 
usual  tests  applied  to  the  whey,  L.  de  K. 

Butters  from  Various  Countries  Compared.  By  Charles 
Estcourt  ( Analyst ,  1900,  25,  113 — 116). — This  is  a  tabulated  record 
of  the  analysis  of  some  250  samples  of  butter  imported  from  Finland, 
Denmark,  Iceland,  Sweden,  Canada,  and  Germany.  The  testing  was 
restricted  to  the  percentage  of  water,  the  Reichert  figure,  and  search 
for  preservatives. 

The  results  given  by  the  Reichert  process  varied  from  11*9  to  16  c.c. 
of  decinormal  alkali.  The  preservative  found  in  a  few  foreign  samples 
consisted  of  boric  acid  to  the  extent  of  about  8 — 9  grains  per  pound, 
but  of  the  39  samples  of  Irish  butter  35  contained  boric  acid  to  the 
extent  of  5 — 46  grains  per  pound.  The  highest  percentage  of  water 
met  with  was  20  per  cent.  ;  the  lowest  8  per  cent.  L.  de  K. 

Detection  of  ‘  Process  ”  or  “  Renovated  ”  Butter.  By  William 
H.  Hess  and  R.  E.  Doolittle  (J.  Amer.  Chem.  Soc.,  1900,  22, 150 — 152). 
— ci  Process  ”  or  “  renovated  ”  butter  is  an  article  prepared  by  melting 
rancid  butter  and  mixing  the  clarified  fat  with  milk.  The  method 
given  for  the  identification  of  such  butter  is  based  on  the  fact  that 
the  curd  from  cream  such  as  exists  in  genuine  samples  of  butter  is 
physically  and  chemically  different  from  curd  derived  from  milk. 

When  the  curd  of  a  sample  of  “  process  ”  butter  is  separated  by 
washing  with  ether,  and  then  spread  out  in  a  thin  layer  on  a  clean 
glass  plate,  its  physical  appearance  when  viewed  with  a  magnifier  of 
3 — 6  diameters  is  quite  distinct  from  that  obtained  from  genuine 
butter.  The  latter  has  an  amorphous,  non-granular  appearance,  whilst 
the  curd  of  the  former  has  a  very  coarse,  curdy  appearance.  The 
curd  from  cream  is  a  gelatinous,  ropy  mass,  which  settles  rapidly,  but 
the  other  is  a  granular,  easily  divided  substance.  Casein  dissolves 
readily  in  acid  or  alkali ;  the  curd  of  genuine  butter  only  dissolves  on 
prolonged  treatment  with  these  reagents.  The  Curd  of  pure  butter 
yields  scarcely  any  albumin  to  water,  but  when  the  curd  from  milk, 
after  thorough  washing  with  ether,  is  treated  with  water,  the  filtrate 
coagulates  on  adding  acetic  acid  and  boiling.  By  means  of  the 
Kjeldahl  process,  the  relation  between  casein  and  albumin  may  be 
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readily  estimated,  and  in  samples  containing  only  the  curd  of  milk 
this  amounts  to  9  : 1.  L.  de  K. 

Comparison  of  some  Tests  for  Fomaldehyde.  By  Benjamin 
M.  Pilhashy  (/.  Amer.  Chem.  Soc .,  1900,  22,  132 — 135). — Sehiff’s  re¬ 
agent,  magenta  decolorised  by  sulphurous  acid,  is  not  a  trustworthy 
test,  as  the  violet  coloration  is  also  obtained  by  the  action  of  the  air 
or  by  warming  the  suspected  liquid.  The  scarlet  ring  noticed  when 
liquids  containing  formaldehyde  are  poured  on  to  sulphuric  acid  con¬ 
taining  a  little  phenol  is  also  produced  by  most  other  aldehydes.  The 
same  may  be  said  of  the  violet  colour  produced  by  diazobenzene- 
sulphonic  acid  in  the  presence  of  free  alkali  and  sodium  amalgam. 
NesslePs  solution,  and  also  aniline,  give  a  precipitate  both  with  form¬ 
aldehyde  and  acetaldehyde. 

The  author  has  proved  that  Trillat’s  dimethylaniline  test  does  not 
show  the  presence  of  formaldehyde,  but  is  due  to  the  dimethylaniline 
itself,  or  of  its  salts  when  these  are  not  completely  volatilised. 

Lebbin’s  test  is  supposed  to  detect  1  part  of  formaldehyde  in 
10,000,000  parts  of  water,  but  the  author  states  that  1  in  200,000 
is  the  limit.  The  purple  ring  formed  by  bringing  the  liquid  in  con¬ 
tact  with  a  solution  of  morphine  hydrochloride  in  sulphuric  acid 
is  no  longer  distinct  if  the  dilution  of  the  formaldehyde  exceeds 
1  : 1000. 

A  solution  of  1  gram  of  phenylhydrazine  hydrochloride  and  1*5 
grams  of  sodium  acetate  in  10  c.c.  of  water  seems  to  be  the  best  re¬ 
agent.  To  1  c.c.  of  the  liquid  2  drops  of  the  reagent  and  2  drops 
of  sulphuric  acid  are  added,  producing  a  green  coloration.  When 
the  dilution  is  1  : 10,000  or  1  : 100,000,  3  c.c.  of  the  liquid,  4  drops 
of  the  reagent,  and  4  drops  of  sulphuric  acid  are  used,  and  the  mix¬ 
ture  is  heated  for  half  a  minute.  In  case  of  a  dilution  1  :  250,000, 

3  c.c.  of  the  liquid  are  heated  for  about  a  minute  with  5  drops  of 
the  reagent  and  5  drops  of  sulphuric  acid,  when  a  very  light  tinge 
of  green  will  be  noticed  after  3  minutes,  and  a  decided  tint  after 
10  minutes. 

Another  delicate  test  has  been  proposed  by  Rimini :  1  c.c.  of  the 
liquid  is  mixed  with  2  drops  of  solution  of  phenylhydrazine  hydro¬ 
chloride,  2  drops  of  solution  of  sodium  nitroprusside,  and  1  c.c.  of 
aqueous  sodium  hydroxide.  A  blue  colour  is  developed,  wtich  changes 
quickly  to  green,  yellow,  light  brown,  and  red  ;  a  peculiarity  is  the 
rise  of  the  red  colour  to  the  top,  leaving  a  yellow  layer  below.  The 
limit  for  this  test  seems  to  be  reached  when  the  dilution  is  as 
1  : 1,000,000.  L.  de  K. 

Two  Deceptive  Reactions.  By  Carl  Amtiior  (Zeit.  Unters. 
ATahr.'Genussm.,  1900,  3,  233 — 235). — The  violet  colour  observed  by 
Leonard  and  Smith  (Abstr.,  1899,  ii,  454)  when  milk  containing 
formaldehyde  is  heated  with  fuming  hydrochloric  acid,  and  by  Fisher 
with  milk  to  which  boric  acid  has  been  added,  is  obtainable  with 
normal  milk,  and  is  a  reaction  of  albuminous  substances  in  presence 
of  sugar.  With  sour  milk  from  which  most  of  the  sugar  has  disap¬ 
peared,  or  with  muscular  tissue  or  egg-albumin,  the  reaction  is  feeble, 
but  in  all  these  cases  it  is  given  strongly  after  adding  lactose.  The 
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colour  may  also  be  obtained  with  butter  if  new  and  used  in  the  un¬ 
filtered  state,  in  consequence  of  the  presence  of  both  casein  and 
lactose.  With  old  butter,  the  reaction  is  only  observed  after  adding 
some  lactose.  It  is  producible  in  the  cold,  but  more  strongly  on 
heating,  and  appears  to  be  due  to  the  formation  of  furfuraldehyde  by 
the  action  of  the  acid  on  the  sugar  present.  It  is,  in  fact,  imme¬ 
diately  obtained  with  unfiltered  butter  to  which  some  furfuraldehyde 
is  added.  The  furfuraldehyde  test  for  sesame  oil  is  therefore  quite 
untrustworthy  if  applied  to  butter  which  has  not,  by  filtration  or  by 
dissolving  in  ether,  been  completely  freed  from  proteids  (compare  this 
vol.,  ii,  325).  M.  J.  S. 

Colour  Reaction  of  Acetaldehyde.  II.  By  Enrico  Rimini 
{Gazzetta,  1900,  30,  i,  279 — 281). — The  colour  reactions  obtained  by 
Lewin  (this  vol.,  ii,  179)  by  the  addition  of  a  secondary  amine  and 
sodium  nitroprusside  to  either  acraldehyde  or  propionaldehyde  were 
described  in  earlier  papers  by  the  author  (this  vol.,  ii,  56,  and  Rendi- 
conti  Amministr.  Civile.  Ministero  del  Interno ,  1898).  As  stated  by 
Simon  (Abstr.,  1898,  ii,  315),  no  reaction  is  obtained  with  carefully 
purified  paraldehyde.  T.  H.  P. 

Physico-chemical  Properties  of  Chloral  Hydrate  and  their 
Applications  to  Pharmacology.  By  Richard  Mauch  (Zeit.  anal. 
Chem.,  1900,  39,  116 — 131  ;  from  Diss.  Strassburg ,  1898). — The 
author  greatly  extends  Schaer’s  observations  (this  vol.,  ii,  57)  on  the 
solvent  powers  of  strong  (60 — 80  per  cent.)  solutions  of  chloral  hydrate 
and  chloral  alcoholate.  With  few  exceptions,  the  reactions  of  the  alkal¬ 
oids  can  be  well  observed  with  their  chloral  hydrate  solutions.  Most 
resins  and  gum  resins,  camphors,  tannins,  organic  dyes,  sugars,  dex- 
trins,  gelatin,  and  keratin  are  also  freely  soluble.  The  dammar  resins 
from  dipterocarpous  trees  are  almost  insoluble,  whilst  those  from 
Coniferce  dissolve  completely.  Many  reactions  of  solutions  of  gum- 
resins  and  balsams  are  described  in  the  paper.  M.  J.  S. 

Vanillin  in  Win©  Vinegar.  By  A.  Stocky  {Zeit.  Unters.  Nahr.- 
Genussm.,  1900,  3,  235). — In  two  samples  of  commercial  vinegar,  a 
substance  was  detected  having  the  odour  of  vanillin.  The  acid  was 
evaporated  with  calcium  carbonate,  the  residue  extracted  with  ether, 
and  the  residue  from  the  evaporation  of  the  ethereal  extract  crystal¬ 
lised  from  alcohol.  It  reduced  ammoniacal  silver  solution,  and  gave 
Etti's  phloroglucinolvanillein  (Abstr.,  1883,  62).  M.  J.  S. 

[Estimation  of  Carvone  in  Essential  Oils.]  By  Henri  Labbe 
{Bull.  Soc .  Chim .,  1900,  [iii],  23,  280 — 286). — See  this  vol.,  i.,  398. 

A  Quantitative  Reaction  of  Ureides  and  Purine  Derivatives, 
By  Adolf  Jolles  (. Ber .,  1900,  33,  1246 — 1248). — A  number  of  ureides 
and  purine  derivatives  are  not  oxidised  directly  to  ammonia  by  potass¬ 
ium  permanganate  and  sulphuric  acid,  but  give  a  quantitative  yield  of 
carbamide,  provided  that  the  weight  of  acid  does  not  exceed  40  grams 
per  litre.  After  removing  the  excess  of  permanganate  with  oxalic 
acid,  neutralising  with  alcoholic  potash,  and  evaporating  nearly  to 
dryness,  the  carbamide  can  be  extracted  from  the  inorganic  salts  with 
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absolute  alcohol,  precipitated  with  ethereal  oxalic  acid,  and  the  oxalate 
analysed  in  the  usual  way. 

The  nitrogen  is  completely  converted  into  carbamide  in  the  case  of 
alloxan,  alloxantin,  allantoin,  uric  acid,  and  xanthine.  In  hypoxan- 
thine,  adenine,  and  guanine,  1  atom  of  nitrogen  appears  in  the  form 
of  guanine,  and  the  remaining  4  atoms  as  urea.  T.  M.  L. 

[Estimation  of  Nicotine  in  Cigars.]  By  Hermann  Thoms  (Chem. 
Centr .,  1900,  i,  826 — 827  ;  from  Ber.  Deut .  pharm.  Ges.,  10,  19 — 31). 
— See  this  vol.,  ii,  428. 

Strychnine  Salts  and  Chloroform.  By  J.  Butherford  Hill 
(Pharm.  J.,  1900,  [iv],  10,  185). — Normal  salts  of  strychnine  are  not 
quite  insoluble  in  chloroform.  One  part  of  the  hydrochloride  dissolves 
in  169  parts  of  chloroform,  the  arsenate  requires  1178  parts,  and  the 
sulphate  1055  parts  ;  but  in  the  case  of  the  arsenate  and  sulphate  the 
portion  dissolved  is  no  longer  the  pure  normal  salt,  but  contains  free 
alkaloid. 

When  aqueous  solutions  of  these  salts  are  shaken  with  chloroform, 
the  latter  abstracts  a  small  amount  of  the  hydrochloride  as  such,  par¬ 
ticularly  in  the  presence  of  hydrochloric  acid,  but  with  the  two  other 
salts  a  notable  amount  of  alkaloid  is  abstracted,  leaving  the  liquid 
correspondingly  acid.  The  only  way  to  prevent  even  traces  of  strych¬ 
nine  from  passing  into  the  chloroform  is  to  add  a  fair  excess  of 
sulphuric  acid.  L.  de  K. 

Action  of  Chloroform  and  Similar  Solvents  on  Alkaloid 
Salts.  By  Edward  Schaer  (Pharm.  J.}  1900,  [iv],  10,  308). — The 
author  is  continuing  Hill's  researches  (precedicg  abstract). 

Experiments  already  made  with  atropine  and  veratrine  have  shown 
that  their  acid  salts  are  also  soluble  in  ether  or  chloroform.  0*102  gram 
of  atropine  dissolved  in  water  acidified  with  tartaric  acid  yielded 
0*0623  gram  to  30  c.c.  of  chloroform  and  0*0913  to  the  same  quantity 
of  ether.  Yeratrine  dissolved  in  solutiomof  tartaric  acid  yielded  to 
chloroform  an  amount  of  veratrine  tartrate  varying  with  the  quantity 
of  free  acid  present.  L.  de  K. 

Examination  of  Tea.  By  Adolf  Beythien,  Paul  Bohrisch,  and 
Joseph  Deiter  (Zeit.  Unters.  Nahr.-Genussm 1900,  3,  145 — 153). — > 
An  attempt  to  estimate  the  extractive  matter  in  tea  by  Trillich's 
method,  which  consists  in  taking  the  specific  gravity  of  an  extract 
obtained  by  boiling  10  grams  of  tea  with  250  grams  of  water  for  15 
minutes,  gave  results  about  10  per  cent,  below  those  yielded  by  com¬ 
plete  exhaustion.  In  consequence  of  the  bulkiness  of  boiled  tea-leaves 
and  the  slowness  with  which  they  yield  up  their  extractive  matter,  5 
grams  of  tea  requires  four  boilings  with  750  c.c.  of  water  each  time  to 
extract  it  completely.  The  extract  should  not  be  evaporated,  but  the 
exhausted  leaves  be  dried  and  weighed,  allowance  being  made  for  the 
moisture  in  the  original  substance.  Identical  results  are  obtained  by 
a  percolation  method,  in  which  the  tea,  supported  in  a  tube  on  cotton¬ 
wool,  is  exposed  for  8 — 10  hours  to  the  percolation  of  condensed  steam 
from  the  receiving  flask,  but  when  numerous  samples  have  to  be 
examined  the  following  method  gives  good  results  with  very  little 
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trouble  :  3  grams  of  the  tea  are  placed  on  a  circular  piece  of  linen, 
which  is  then  drawn  together,  so  as  to  form  a  small  bag  ;  8  to  10  of 
these  bags,  each  weighted  with  a  numbered  piece  of  lead,  are  sus¬ 
pended  in  an  enamelled  saucepan  full  of  water,  which  is  kept  boiling, 
and  is  changed  for  fresh  water  either  intermittently  or  continuously. 
When  the  decoction  is  no  longer  coloured,  the  bags  are  spread  open, 
dried,  and  the  exhausted  tea- leaves  transferred  to  watch-glasses.  The 
extraction  by  this  method  requires  3  or  4  days. 

The  examination  of  130  samples  of  tea,  purchased  in  Dresden, 
showed,  in  100  parts  : 


Extractive 

Ash  soluble 

Percentage  of 
ash  soluble 

matters. 

Ash. 

in  water. 

in  water. 

Mean  . 

....  35-03 

5*78 

3*13 

54 

Minimum 

...  29*53 

5*32 

2*08 

33 

Maximum 

...  44-75 

6*40 

3-99 

68 

All  the  samples  appeared  to  be  perfectly 

genuine. 

M.  J.  S. 

Testing  Antipyrin  for  Antifebrin,  Phenacetin,  and  Bxalgin. 
By  P.  N.  Raikow  and  P.  Schtarbanow  ( Chem .  Centr .,  1900,  i,  999  ; 
from  Oesterr.  Chem.  Zeit .,  3,  125 — 127). — By boiling  with  phosphoric 
acid  of  sp.  gr.  1*7,  in  which  these  substances  are  soluble,  the  anilides 
antifebrin  and  phenacetin  are  hydrolysed  and  yield  acetic  acid  free 
from  bye-products,  so  that  very  small  quantities  may  be  recognised. 
Antipyrin  colours  the  phosphoric  acid  golden-yellow,  which  gradually 
becomes  darker  and  brownish-yellow.  Antifebrin  gives  a  pale  yellow 
colour,  turning  brown  on  prolonged  boiling.  Phenacetin  causes  first 
a  rose,  then  a  brownish-red  coloration,  passing  from  reddish-violet, 
through  violet  and  bluish-green  into  dirty  green.  The  appearance 
of  the  violet  colour  is  particularly  characteristic  for  phenacetin. 

Antifebrin  and  phenacetin  are  distinguished  by  their  behaviour 
towards  potassium  hydroxide.  A  few  grams  of  the  substances  are  heated 
with  2 — 4  c.c.  of  strong  aqueous  potash  in  a  test-tube  closed  by  a  per¬ 
forated  india-rubber  cork,  through  which  passes  a  bent  tube  dipping 
into  another  test-tube  containing  1  to  3  c.c.  of  a  clear  solution  of  bleach¬ 
ing  powder.  In  the  presence  of  antifebrin,  the  first  drops  which 
distil  over  cause  the  well  known  violet  colour  due  to  aniline.  In  the 
absence  of  antifebrin  and  the  presence  of  phenacetin,  the  first  drops 
cause  no  colour,  but  those  following  give  a  vermilion-red  turbidity, 
due  to  phenetidine  ;  finally,  an  amorphous,  red  substance  separates 
on  the  surface  of  the  liquid,  which  becomes  clear  yellow  after  some 
time.  If  the  test-tube  is  changed,  both  the  reactions,  the  violet  colour 
and  the  separation  of  phenitidin  may  be  noticed  in  succession.  When 
boiling  a  mixture  of  phenacetin  and  antipyrin  with  potassium  hydr¬ 
oxide,  the  distillate  does  not  give  with  bleaching  powder  the  charac¬ 
teristic  red  coloration  for  phenacetin,  but  the  solution  turns  first 
yellowish-green  and  then  yellowish -grey,  whilst  with  antipyrin  alone 
it  remains  colourless. 

Exalgin  readily  evolves  acetic  acid  when  boiled  with  phosphoric 
acid,  and  the  liquid  turns  golden-yellow.  The  separated  methylaniline 
distils  in  oily  drops,  which  collect  on  the  surface  of  the  bleaching 
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powder  solution,  and  soon  become  green,  then  greyish-green,  and  finally 
dirty  brown.  Contrary  to  Fischer’s  statement,  exalgin  is  easily  hydro- 
lysable  by  caustic  alkalis. 

When  boiled  with  aqueous  potash,  quinine  gives  no  volatile  products 
which  act  on  bleaching  powder  solution.  When  boiled  with  phosphoric 
acid,  the  liquid  turns  first  yellow,  and  shows  an  intense  yellow,  bluish- 
green  fluorescence ;  it  then  soon  becomes  dirty  brown  and  opaque. 
The  presence  of  anilides  in  quinine  may  be  safely  detected  by  this 
method. 

Traces  of  jt)-aminophenol  may  be  detected  in  phenacetin,  antifebrin, 
<fcc.,  by  the  intense  red  colour  developed  when  dissolving  these  sub¬ 
stances  in  cold  phosphoric  acid.  When  pure,  they  dissolve  to  a 
colourless  liquid.  L.  de  K. 

Analysis  of  Tanning  Materials.  By  Paessler  (Zeit.  angew. 
Chem.,  1900,  318 — 323)  — Attention  is  called  to  the  fact  that,  in  order 
to  get  trustworthy  commercial  results,  directions  issued  by  the  “  Inter¬ 
national  Committee  of  Leather  Trades  Chemists  ”  must  be  scrupulously 
followed.  The  merest  deviation  from  those  instructions  may  cause 
a  difference  of  several  per  cent,  in  the  amount  of  tannic  acid  found. 

L.  de  K. 

Distinction  of  Indigo  from  other  Blue  Dyes  on  Fabrics.  By 
Frederik  H.  van  Leent  (Zeit.  anal.  Ohem.,  1900,  39,  92 — 95). — 
Indigo  is  readily  soluble  in  hot  phenol,  and  woollen  fabrics  dyed  with 
indigo  alone  can  be  deprived  of  the  dye  completely  by  heating  with 
that  solvent  in  the  water-bath.  At  higher  temperatures,  the  fabrics 
are  attacked.  Other  blue  dyes  except  indophenol  are  wholly  or 
partially  unattacked,  the  wool  remaining  coloured.  From  cotton, 
indoin  is  dissolved  as  well  as  indigo.  M.  J.  S. 

Rosin’s  Method  for  the  Determination  of  the  Reducing 
Power  of  Urine,  &c.  By  Spiegel  and  Peritz  ( Chem .  Centr .,  1900, 
i,  675  ;  from  Munch .  Med.  Wochschr .,  47,  225 — 226). — The  authors 
have  arrived  at  the  conclusion  that  Rosin’s  method  with  leucomethylene- 
blue  (this  vol.,  ii,  319)  is  quite  untrustworthy  as  it  is  influenced  by 
the  temperature,  and  by  other  constituents  of  urine  such  as  uric  acid, 
whilst,  moreover,  the  reducing  power  of  the  various  reducing  sub¬ 
stances  is  not  a  quantitative  one.  L.  de  K. 

[Cystine  in  Impure  Well  Waters  in  the  Neighbourhood  of 
Lyons.]  By  Henri  Causse  ( Gompt .  rend.,  1900,  130,  579 — 581). — 
Impure  well  waters  which  had  caused  typhoid  were  found  to  contain 
cystine,  probably  in  the  form  of  ferric  cystinate.  The  waters  gave  a 
yellow  coloration  with  sodium  p-diazobenzenesulphonate  mercuri- 
chloride,  weakened,  but  not  discharged,  by  addition  of  sulphurous  acid  ; 
when  boiled  for  some  time,  they  gave  off  hydrogen  sulphide,  free  sulphur 
being  precipitated  at  the  same  time.  The  cystine  was  isolated  by 
precipitation  with  a  solution  of  barium  hydroxide  containing  some 
barium  chloride,  and  its  identity  was  established  by  recognition  of  its 
crystalline  form,  by  determinations  of  the  ratios  C  :  N  and  Fe  :  S, 
and  by  its  reactions  with  lead,  silver,  and  mercuric  salts. 

The  typhoid  bacillus  could  not  be  isolated  from  the  waters  in 
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question,  but  they  contained  an  abnormally  large  number  of  bacteria 
that  liquefy  gelatin,  and  especially  of  Bacterium  termo.  C.  H.  B. 

Detection  and  Estimation  of  Cystine,  and  its  Variation  in 
Amount  in  Contaminated  Water.  By  Henri  Causse  (Compt. 
rend.,  1900,  130,  785 — 788.  Compare  preceding  abstract). — The 
reagent  employed  in  testing  for  cystine  in  natural  water  is  prepared 
by  adding  mercuric  chloride  to  a  solution  of  sodium  sulphanilate,  and 
dissolving  the  mercurichloride  thus  produced  in  a  solution  of  sodium 
chloride.  The  water  under  examination  is  shaken  with  a  few  c.c.  of 
this  reagent,  a  few  drops  of  dilute  hydrochloric  acid  and  potassium 
nitrite  solution  are  added,  and  the  mixture  left  for  6  hours  in  a  dark 
place.  The  yellow  coloration  which  develops  in  water  free  from  cystine 
is  entirely  destroyed  by  sulphurous  acid.  The  orange  colour  of  the 
meniscus  persists  when  traces  of  cystine  are  present,  and  in  the 
presence  of  larger  quantities  of  this  substance  the  whole  of  the  liquid 
retains  its  colour,  and  the  meniscus  is  red. 

The  colorimetric  estimation  of  cystine  in  water  is  effected  by  com¬ 
paring  the  tint  which  persists  after  the  addition  of  sulphurous  acid 
with  that  obtained  in  a  similar  manner  with  standard  solutions  of 
cystine. 

Analyses  of  the  potable  water  of  Lyons  show  that  there  is  an  inti¬ 
mate  connection  between  the  accumulation  of  cystine  in  the  water  and 
the  outbreak  of  typhoid  fever. 

The  amount  of  cystine  in  well  water  varies  with  the  seasons ;  it  is 
at  its  minimum  in  February  and  March,  and  reaches  its  maximum  at 
the  close  of  the  summer  ;  this  is  also  true  of  the  water  from  the 
Rhone ;  under  ordinary  circumstances,  water  from  the  latter  source 
contains  far  less  cystine  than  well  water,  but  when  the  river  is  in  flood, 
the  amount  of  this  substance  greatly  increases.  G.  T.  M. 

Presence  of  Tyrosine  in  Contaminated  Well  Waters.  By 
Henri  Causse  (Compt.  rend.,  1900,  130,  1196 — 1198.  Compare  pre¬ 
ceding  abstracts). — Tyrosine  is  present  in  contaminated  well  waters, 
which  give  a  yellow  coloration  on  the  addition  of  the  reagent  com¬ 
posed  of  mercuric  chloride  and  sodium  ^-diazobenzenesulphonate. 
The  tyrosine  is  not  originally  present  in  the  water,  but  results  from 
the  subsequent  oxidation  of  the  inorganic  and  organic  constituents  in 
the  water.  It  was  isolated  either  by  precipitation  with  Millon’s  reagent 
(slightly  modified)  or  with  barium  hydroxide  solution. 

H.  R.  Le  S. 

The  Ferricyanide  Method  of  Determining  the  Oxygen 
Capacity  of  Blood.  By  John  S.  Haldane  (J.  Physiol .,  1900,  25, 
295 — 302). — When  the  fallacies  due  to  incomplete  lakingof  the  blood 
and  to  the  presence  of  bacteria  are  eliminated,  the  ferricyanide  method 
of  determining  the  oxygen  capacity  of  the  haemoglobin  in  blood  gives 
exact  results.  The  present  paper  deals  with  the  precautions  to  be 
taken  to  attain  these  objects  ;  the  most  important  modification  intro¬ 
duced  is  the  substitution  of  ammonia  for  sodium  carbonate  to  prevent 
the  evolution  of  carbon  dioxide,  the  advantage  being  that  laking  is 
more  readily  produced.  W.  D.  H, 
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Simultaneous  Estimation  of  Two  Colouring  Matters  in  Blood 
by  the  Spectrophotometer.  By  Gustav  Hufner  ( Ghem .  Centr ., 
1900,  i,  512 — 513;  from  Arch.  anat.  Phys 1900,  39). — The  ratios  of 
the  luminosity  of  different  regions  of  the  absorption  spectrum  of 
alkaline  solutions  of  the  blood-colouring  matters  are  constant,  even  in 
the  blood  of  different  animals.  Thus,  with  oxyhaemoglobin,  the  ratio 
of  €0,  the  extinction  coefficient  of  the  darkest  part  of  the  broader 
absorption  band,  53T5  to  542‘5/x^u,  to  c0 ;  that  of  the  bright  portion, 
554 — 565/xya,  between  the  two  bands,  is  1*578.  Similarly,  with  reduced 
haemoglobin,  the  value  e'r/€r,  in  which  er  and  €r  are  the  extinction  co¬ 
efficients  respectively  of  the  same  regions  —0*762.  In  mixtures 
of  both  oxyhaemoglobin  and  haemoglobin,  the  equation  157*8  - 
(100.e7€)/(0*529.e7e)  +  0*414  =x,  the  percentageof  haemoglobin;  100  —a;  is 
the  percentage  of  oxyhaemoglobin.  To  ascertain  the  absolute  amount 
of  the  two  colouring  matters,  the  mixture  is  shaken  with  air,  and  the 
amount  of  oxyhaemoglobin  estimated.  For  a  mixture  of  methaemoglobin 
and  oxyhaemoglobin,  the  fraction  becomes  x =  157*8  ~  (100.®7e)/0*393,  in 
which  x  is  the  percentage  of  methaemoglobin,  and  for  one  of  carboxy- 
haemoglobin  (sc)  and  oxyhaemoglobin,  e7e  =  157*8  -h  0*061. xj  100  +  0*497, sc* 
The  original  paper  contains  tables  for  these  values.  M.  J.  S. 

Estimation  of  Absorbable  Proteids  in  Poods.  By  Karl 
Bulow  (Ghem.  Centr. ,  1900,  i,  831 — 832  ;  from  J.  Landw.,  48,  1 — 38). 
— The  greatest  amount  of  proteids  which  can  possibly  be  attacked  are 
dissolved  by  treating  foods  or  faeces  by  pepsin  according  to  KUhn’s 
method ;  some  of  the  undissolved  nitrogen  is  still  soluble  in  alkaline 
trypsin  solution.  Excessive  drying  renders  a  portion  of  the  proteids 
insoluble,  and  the  temperature  employed  should  not  exceed  55 — 60°. 

The  Stutzer-Pfeiffer  method  for  estimating  digestible  proteids  does 
not  yield  results  in  accordance  with  those  of  experiments  with  ani¬ 
mals.  Treatment  of  foods  with  pepsin-trypsin  gives  numbers  which 
are  too  high,  whilst  the  action  of  as  little  as  250  c.c.  of  pepsin  solution 
on  faeces  does  not  dissolve  all  the  nitrogen  soluble  in  acid  pancreatic 
juice. 

Kuhn’s  method  is  suitable  for  estimating  proteids  dissolved  by  the 
intestines,  and  is  useful  for  rapidly  ascertaining  the  amount  of 
digestible  proteids  in  foods  ;  it  does  not,  however,  render  direct 
experiments  unnecessary.  The  correctness  of  the  method  is  es¬ 
tablished  as  regards  ruminants ;  further  experiments  are  necessary 
to  show  whether  it  is  available  in  the  case  of  other  animals. 

N.  H.  J.  M. 

Sulphosalicylic  Acid  as  a  Test  for  Albumin  [in  Urine].  By 
Mankiewicz  (Ghem.  Centr.,  1900,  i,  630;  from  Berl.  Klin.  Woch.,  30, 
Litteraturausziige,  93). — The  urine,  if  turbid,  is  clarified  by  means  of 
a  little  magnesium  sulphate  or  sodium  hydrogen  carbonate ;  10  c.c. 
of  the  clear  filtrate  are  mixed  in  a  test-tube  with  0*1 — 0*15  gram  of 
sulphosalicylic  acid,  and  well  shaken.  In  the  presence  of  0*001  per 
cent,  of  albumin,  a  faint  bluish  diffused  coloration  is  noticed  on  placing 
the  tube  against  a  dark  surface;  if  0*005 — 0*01  per  cent,  is  present, 
the  turbidity  is  plainly  opalescent,  and  when  0*02  per  cent,  is  present, 
the  liquid  becomes  quite  opaque.  L.  de  K. 
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Examination  and  Valuation  of  Commercial  Pastry. 

By  Adolf  Juckenack  ( Zeit .  JSfahr.  Genussmitt .,  1900,  3,  1 — 17). — 
Artificial  yellow  dyes  are  added  to  commercial  pastry  to  simulate  the 
appearance  of  the  use  of  eggs;  they  are,  however,  all  soluble  in  70 
per  cent,  alcohol,  but  insoluble  in  ether,  whilst  lutein  is  soluble  in 
both  menstrua.  Since  yolk  of  egg  is  a  residual  product  of  certain 
industries,  it  is  often  used  instead  of  entire  eggs.  The  large  proportion 
of  cholesterol  in  yolk  of  egg  renders  its  detection  in  pastry  an  almost 
certain  proof  of  the  presence  of  egg-substance.  About  15  grams  of  the 
substance  should  be  extracted  with  cold  ether,  the  ether  evaporated, 
the  residue  saponified  with  potash,  the  soap  dissolved  in  5  c.c.  of 
water,  and  the  solution  shaken  with  ether.  The  crude  cholesterol  so 
obtained  is  extracted  with  chloroform  ;  half  of  the  chloroform  solution 
is  evaporated,  and  the  residue  crystallised  from  alcohol  for  micro¬ 
scopic  examination ;  other  portions  are  tested  by  Salkowski’s  and 
Liebermann’s  reactions. 

For  quantitative  purposes,  the  phosphorus  present  in  the  form  of 
lecithin  and  its  compounds  is  estimated,  since  the  proportion  in  egg 
so  largely  exceeds  that  in  wheat  flour.  About  35  grams  of  the 
thoroughly  dry  substance  is  extracted  with  absolute  alcohol  in  a 
Soxhlet  apparatus  at  55 — 60°  for  10 — 12  hours.  The  matter  soluble 
in  alcohol  is  saponified  with  potash,  and  evaporated  and  incinerated  in 
a  platinum  capsule.  The  phosphoric  acid  in  the  ash  is  estimated  in  the 
usual  way  by  molybdate.  By  means  of  the  equation  0*0225  x  5  x 
86*95  +  13*16a  =  x{5  x  86*95  +  12*375a),  in  which  x  is  the  amount  of 
phosphoric  acid  found,  there  can  then  be  calculated  the  number  of 
eggs  (a)  which  have  been  added  to  l  lb.  (500  grams)  of  flour,  whilst 
if  the  yolks  alone  have  been  used,  the  equation  becomes  0*0225  x  5  x 
86*95  +  1 3- 1 6oj  -  x(5  x  86*95  +  7 *835^). 

To  decide  whether  entire  eggs  or  the  yolks  only  have  been  used,  a 
more  complete  analysis,  including  at  least  moisture,  ash,  total  phos¬ 
phoric  acid,  and  nitrogen,  must  be  made.  Except  in  cases  where  yolk 
of  eggs  preserved  by  adding  common  salt  has  been  employed,  the  ash 
will  generally  be  in  larger  proportion  to  the  total  dry  substance  where 
whole  eggs  have  been  used  than  where  only  the  yolks  are  present ; 
whilst  in  the  latter  case  phosphoric  acid  will  form  a  far  larger  propor¬ 
tion  of  the  total  ash  than  in  the  former.  It  is  to  be  observed  that, 
unless  an  alkali  is  added,  a  loss  of  phosphoric  acid  will  occur  when 
incinerating  yolk  of  egg ;  with  whole  eggs,  this  loss  does  not  take 
place.  For  equal  percentages  of  lecithin-phosphoric  acid,  the  nitrogen 
will  be  higher  when  whole  eggs  are  added  than  when  the  yolks  only 
have  been  employed.  M.  J.  S. 

Examination  of  Commercial  Pastry.  By  Sigismund  Bein 
(Zeit.  (Inters.  Nahr.-Genussm.,  1900,  3,  167 — 168);  and  by  Adolf 
Juckenack,  ibid.,  168). — A  question  of  priority.  M.  J.  S. 
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Refraction  of  Normal  Salt  Solutions.  By  Carl  Bender  (Ann. 
Physik.y  1900,  2,  1S6 — 196.  Compare  Abstr.,  1899,  ii,  621). — The 
previous  investigations  are  extended  to  solutions  of  potassium  chloride 
at  concentrations  A/2,  A,  and  2  A,  and  at  temperatures  ranging  from 
10°  to  70°,  interpolation  formulae  being  given  for  each  solution  for  the 
ranges  10°  to  40°  and  40°  to  70°.  With  a  fair  degree  of  accuracy, 
that  is,  ±2  in  the  fourth  place  of  decimals,  one  formula  only  serves 
for  the  three  solutions  and  for  pure  water  for  the  range  10°  to  40°, 
and  one  for  40°  to  70°,  the  first  term  alone  differing  for  the  different 
compounds  and  for  different  wave-lengths  of  light,  that  is,  the  disper¬ 
sion  is  approximately  independent  of  temperature  or  concentration,  and 
another  formula  is  given  also  of  the  form  A  4-  Bfx  +  Cfx21  where  fx  is  the 
concentration.  The  molecular  refraction  is  also  calculated  by  both 
Gladstone’s  and  Lorenz’s  formulae,  and  the  atomic  refraction  of  the 
potassium  is  hence  obtained,  the  values  8*5 — 9*6  (Gladstone)  and 
5*55 — 5*78  (Lorenz)  being  found.  L.  M.  J. 

Refractive  Power  of  Methyl  Acetate  near  the  Critical  Point. 
By  Prince  Boris  B.  Galitzin  and  J.  Wilip  ( Chem .  Centr.,  1900,  i,  901  ; 
from  Bull.  Acad.  St.  Petersb .,  [v],  11,  117 — 196). — In  order  to  deter¬ 
mine  whether  the  refractive  power  of  a  substance  at  a  temperature 
near  the  critical  point  is  the  same  in  the  gaseous  as  in  the  liquid  state, 
direct  measurements  of  the  refractive  index  were  made  by  the  lens  and 
by  the  prism  method.  In  the  first  method,  the  tube  containing  the 
liquid  served  as  a  cylindrical  lens,  and  in  the  second  a  very  acute 
angled  prism  was  inserted  in  the  tube  so  that  one  face  was  parallel  to 
the  wall.  By  the  former  method,  which  proved  the  better,  the  critical 
temperature  of  ethyl  acetate  was  found  to  be  193*7 — 193*8°.  For 
accurate  determinations,  a  good  thermostat  is  required,  and  it  is 
necessary  to  stir  the  contents  of  the  tube  in  order  to  insure  thorough 
mixing  of  the  layers,  for  even  at  a  temperature  above  the  critical,  the 
density  may  vary  in  different  parts  of  the  tube,  although  the  tempera¬ 
ture  and  pressure  are  the  same  throughout.  In  one  case, it  was  found  that 
the  variations  of  density  amounted  to  35  per  cent,  at  the  critical  point, 
and  to  14  per  cent,  at  5°  above  this  point.  These  variations  probably 
indicate  that,  owing  to  retardation  of  ebullition,  the  substance  may 
exist  as  a  liquid,  even  above  the  critical  point.  When  the  liquid  is 
thoroughly  agitated,  the  refractive  index  for  the  same  phase  is  the 
same  at  all  parts,  and  is  independent  of  the  total  volume  occupied  by 
the  substance,  if  the  substance  is  in  presence  of  saturated  vapour. 
If  the  tube  is  filled  with  a  homogeneous  substance,  the  refractive  index 
depends  only  on  the  total  volume,  and  is  independent  of  the  temperature. 
The  relation  between  the  refractive  index  and  the  volume  for  large 
variations  of  temperature,  and  for  both  the  liquid  and  gaseous  states,  is 
well  expressed  by  Loren tz’s  formula,  C  —  (cc2  —  1  )/(^2  ~~2).v  =  0*3025. 

If  the  substance  is  not  stirred,  it  may  be  assumed  that  at  a  tempe- 

vol.  lxxviii.  ii.  32 
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rature  a  few  degrees  below  the  critical,  the  refractive  index  in  each 
layer  is  the  same  at  the  same  phase,  but  as  the  temperature  approaches 
the  critical,  the  refractive  indices  of  the  lower  layers  tend  to  become 
greater.  Above  the  critical  temperature,  the  mean  value  of  the  re¬ 
fractive  indices  of  the  various  layers  is  that  corresponding  with  the 
total  volume  of  substance.  E.  W.  W. 

Conditions  Determining  the  Stability  of  Rotatory  Power. 
By  Joseph  A.  Le  Bel  ( Compt .  rend .,  1900,  130,  1552 — 1555). — The 
existence  of  optical  rotation  in  a  chemical  compound  depends,  not  only 
on  the  asymmetric  disposition  of  at  least  four  dissimilar  radicles 
around  a  central  atom,  but  also  on  the  stability  of  the  geometric 
system  ;  the  mobility  of  the  substituent  radicles  produces  a  loss  of 
optical  activity  by  racemisation. 

The  stability  of  an  asymmetric  system  increases  with  (1)  the 
chemical  activity  of  the  central  element,  (2)  the  specific  volume  of 
the  substituent  radicles. 

The  chemical  activity  of  carbon  is  greater  than  that  of  nitrogen, 
and  hence  the  compounds  containing  the  former  element  in  an  asym¬ 
metric  condition  are  sufficiently  stable  to  exhibit  optical  activity  at 
the  ordinary  temperature  ;  this,  however,  is  not  always  the  case  with 
asymmetric  nitrogen.  Even  with  asymmetric  carbon  compounds  con¬ 
taining  small  radicles,  the  activity  readily  disappears ;  the  optical 
rotation  of  amyl  alcohol  is  diminished  by  converting  it  into  its  sodium 
derivative  at  the  ordinary  temperature  ;  its  rotation  greatly  decreases 
on  heating  it  at  100°  or  150°,  and  at  200°  it  is  completely  racemised. 

The  failure  to  obtain  active  forms  of  the  salt  NHMeEtPraCl  is 
very  probably  due  to  the  mobility  of  its  light  radicles  ;  the  compound 
CI0H24hTCl,  obtained  by  adding  methyl  to  each  of  these  radicles,  ex¬ 
hibits  optical  isomerism,  the  rotation  diminishing-  as  the  temperature 
rises.  The  salts  of  the  C10  bases  are,  however,  less  stable  than  those 
employed  by  Pope  and  Peachey,  which  contain  17  carbon  atoms 
(Trans.,  1899,  75,  1127). 

The  stability  of  active  substances  also  depends  on  the  chemical 
influence  exerted  by  the  substituent  radicles  on  one  another  ;  it  is  there¬ 
fore  considerably  modified  by  the  replacement  of  one  radicle  by 
another  of  a  different  chemical  nature  :  for  example,  the  bromosuccinic 
acid,  obtained  by  replacing  hydroxyl  by  bromine  in  malic  acid, 
racemises  at  the  ordinary  temperature. 

These  results  indicate  that  at  100°  the  presence  of  four  dissimilar 
radicles  attached  to  a  carbon  atom  is  not  in  itself  sufficient  to  deter¬ 
mine  the  existence  of  optical  rotation,  for  at  this  temperature  sodium 
amyloxide  and  bromosuccinic  acid  resemble  the  compounds  of  active 
nitrogen,  and  readily  undergo  racemisation.  G.  T.  M. 

Solidification  and  Transition  Phenomena  of  Optical  Anti¬ 
podes.  By  J.  H.  Adriani  (Zeit,  physikal .  Chem .,  1900,  33,  453 — 476). 
— The  distinction  between  racemic  and  pseudoracemic  compounds  is 
not  as  simple  as  many  observers  consider  j  contrary  to  the  opinion  of 
Kipping  and  Pope  (Trans.,  1897,  71,  989),  the  crystallographic  form  of 
a  racemic  compound  may  be  very  similar  to  that  of  the  active  com¬ 
ponents,  whilst  further,  a  pseudoracemic  compound  may  be  different 
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in  crystallographic  form,  density,  &c.  The  author  considers  that 
there  is  no  satisfactory  proof  of  the  existence  of  a  racemic  compound 
in  the  liquid  state  as  change  of  volume  and  production  of  heat  which 
have  been  taken  as  indication  of  the  formation  of  a  racemate  also 
occur  when  no  chemical  action  takes  place ;  similar  doubts  also  apply 
regarding  the  gaseous  state.  The  most  satisfactory  test  for  a  racemic 
compound  is  the  complete  examination  of  the  melting  point  curve  for 
mixtures  of  the  two  antipodes,  and  these  curves  are  given  for  dimethyl 
tartrate,  dimethyl  diace tyltartrate,  mandelic  acid,  benzoyl  tetrahydro- 
quinaldine,  camphoroxime,  and  carvoxime.  The  first  four  curves, 
each  consisting  of  three  portions  with  a  central  maximum,  are  typical 
of  the  formation  of  racemic  compounds  as  described  by  Roozeboom  ; 
the  fifth  is  a  straight  line,  and  the  sixth  a  continuous  curve  with  a 
maximum.  The  last  two  curves  hence  indicate  a  series  of  mixed 
crystals,  but  in  the  last  case  no  statement  can  be  made  regarding  the 
existence  of  a  racemic  compound.  The  transition  temperatures  were 
also  determined  for  the  whole  series  of  the  camphoroxime  mixtures, 
and  it  was  found  that  the  continuous  series  of  the  ^-modification 
changes  into  a  continuous  series  of  the  a-modification,  the  transition 
curve  being  continuous  with  a  central  minimum.  Although  only 
mixed  crystals  may  exist  at  the  melting  point,  yet  it  is  possible  that 
racemic  compounds  may  exist  at  the  ordinary  temperature,  and  it  is 
shown  that  this  is  probably  the  case  with  carvoxime  (compare  Rooze- 
boom,  this  vol.,  ii,  64,  70,  132).  L.  M.  J. 

Asymmetry  and  Vitalism.  By  0.  Ulpiani  and  S.  Condelli 
( Gazzetta ,  1900,  30,  i,  344 — 382). — A  discussion  of  Japp’s  Sectional 
Address  at  the  British  Association  in  1898  and  of  the  controversy  to 
which  it  gave  rise.  The  views  of  Pasteur,  Per6,  Hahn,  and  Fischer 
are  also  discussed.  The  authors  find  that  whilst  Penicillium  glaucum 
destroys  Z-laetic  acid,  d-alanine,  and  cZ-tartaric  acid,  the  cholera  bacillus 
attacks  cZ-iactic  acid,  Z-alanine,  and  eZ-tartaric  acid  \  these  results  throw 
doubt  on  Japp’s  biological  theory  of  the  propagation  of  life  in  an 
asymmetric  sense.  T.  H.  P. 

The  Lead  Accumulator.  By  Martin  Mugdan  (Zeit.  Elektrochem ., 
1899,  6,  309). — The  author  shows  that,  when  an  accumulator  is  dis¬ 
charged,  lead  sulphate  separates  on  both  the  positive  and  negative 
plates  in  almost  theoretical  quantity,  and  that  no  lead  oxide  is 
formed.  If  sodium  sulphate  is  used  as  the  electrolyte  in  place  of 
sulphuric  acid,  however,  some  lead  oxide  is  formed  on  the  positive 
plate.  A  partially  oxidised  negative  plate  takes  up  sulphuric  acid 
very  slowly,  whereas  a  positive  plate  containing  oxide  absorbs  the  acid 
very  rapidly.  The  potential  difference  between  a  negative  (spongy 
lead)  plate  and  sulphuric  acid  of  given  concentration  is  independent 
of  the  quantity  of  lead  sulphate  on  the  plate.  The  alterations  in  the 
E.M.F.  of  an  accumulator  during  charge  and  discharge  are  due  to 
local  changes  of  the  concentration  of  the  acid  at  the  electrodes. 
When  at  rest,  the  condition  of  affairs  may  be  represented  thus  : 
Pb,PbS04  |  acid  |  PbS04,Pb02.  During  charge,  the  acids  at  the  elec¬ 
trodes  are  more,  but  during  discharge,  are  less  concentrated  than  the 
main  bulk  of  the  acid.  The  total  E.M.F.  is  therefore  obtained  by 
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superimposing  the  E.M.F.'s  of  two  concentration  ceils  on  the  main 
E.M.F.  The  two  concentration  cells  may  be  represented  thus : 
Pb,PbS04  |  dil.  or  cone,  acid  |  acid  |  PbS04,Pb  and  Pb02,PbS04  |  dil. 
or  cone,  acid  |  normal  acid  |  PbS04,Pb.  The  E.M.F.’s  of  these  con¬ 
centration  cells  are  calculated  from  Nernst’s  theox*y  (see  Dolezalek, 
this  vol.,  ii,  2),  and  compared  with  actual  measurements  made  by  the 
author.  For  acids  containing  less  than  0'75  gram-mol,  per  litre,  the 
agreement  is  excellent.  A  change  of  concentration  at  the  lead 
dioxide  plate  makes  about  P4  times  as  much  difference  in  the  E.M.F. 
as  an  equal  change  at  the  lead  plate.  Further,  the  concentration  of 
the  acid  at  the  lead  dioxide  plate  increases  or  decreases  during  charge 
and  discharge  1  +  2vju  times  as  quickly  as  that  at  the  lead  plate  ( u 
and  v  are  the  relative  mobilities  of  the  H  and  S04  ions).  The  effect 
of  the  changes  of  concentration  at  both  electrodes  is  to  diminish  the 
E.M.F.  of  the  cell  during  discharge  and  increase  it  during  charge. 

T.  E. 

Chemical  Equilibrium  and  Electromotive  Force.  By  H. 
Danneel  (Zeit.  Elektrochem.,  1899,  6,  293). — From  theoretical  con¬ 
siderations,  the  author  draws  the  conclusion  that,  when  a  metal  is 
precipitated  from  a  solution  of  one  of  its  salts  by  another  metal,  the 
ratio  of  the  concentrations  of  the  ions  of  the  two  metals  in  the  solution 
when  equilibrium  is  attained  is  the  same  as  the  ratio  of  the  solution 
tensions  of  the  two  metals.  This  conclusion  is  tested  experimentally 
in  the  case  of  the  precipitation  of  silver  from  a  solution  of  silver 
iodide  in  hydriodic  acid  by  hydrogen.  The  concentration  of  the 
hydrogen  ions  when  equilibrium  is  attained  is  calculated  to  be 
0’057  gram-mol.  per  litre  at  18°,  whilst  the  concentration  0*042  at  13° 
is  found  experimentally.  The  further  conclusion  is  drawn  that,  in 
reactions  of  this  kind,  the  final  equilibrium  is  independent  of  the 
nature  of  the  anion.  T.  E. 

Additivity  of  Atomic  Heats.  By  Stefan  Meyer  (Ann.  Physik ., 
1900,  2,  135 — 140), — By  the  comparison  of  the  molecular  heats  and 
molecular  volumes  of  a  large  number  of  compounds  with  the  sum  of 
the  atomic  heats  or  atomic  volumes  of  the  components,  it  is  seen  that 
the  molecular  heat  is  only  equal,  or  approximately  equal,  to  the  sum  of 
the  atomic  heats  in  those  cases  where  the  molecular  volume  is  also 
equal  or  approximately  equal  to  the  sum  of  the  atomic  volumes,  and 
the  differences  in  the  two  cases  are,  moreover,  in  the  same  sense. 

L.  M.  J. 

Boiling  Point  Curves.  By  Clarence  L.  Speyers  ( Amer .  Jour . 
Sci.y  1900,  9,  341 — 344). — The  expression  w1/(w2  +  wl)  —  (p -p  )/pf 
previously  used  by  the  author  for  the  determination  of  molecular 
weights  in  liquid  mixtures  (Abstr.,  1899,  ii,  145),  may  also  be  used  to 
calculate  the  boiling  point  curves  of  the  latter  if  the  states  of  mole¬ 
cular  aggregation  of  the  components  are  known.  The  curves  so 
calculated  agree  well  with  the  experimental  determinations  in  the 
case  of  mixtures  of  carbon  tetrachloride  with  benzene  or  chloroform  ; 
for  benzene  and  chloroform,  however,  the  agreement  is  not  so  good, 
but  fair  accord  was  obtained  for  mixtures  of  benzene  and  ethyl 
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alcohol,  where  complex  molecules  are  known  to  occur.  If  the  mole¬ 
cular  weights  of  the  components  are  normal,  the  curves  will  be 
straight  lines  if  dpjdt^  —  dpjdt^  while  if  dp2ldt2>dpljdtv  the  curve 
will  be  convex  or  concave  to  the  axis  of  abscissas  according  as 
p2>  or  <pv  A  mixture  cannot  have  a  minimum  boiling  point  unless 
one  or  both  components  have  abnormal  molecular  weights.  In  the 
first  case,  a  minimum  would  probably  occur  when  the  constituent 
with  the  lower  vapour  pressure  is  associated  ;  in  the  latter  case,  absence 
of  a  minimum  would  be  exceptional,  although  possible.  L,  M.  J. 

Phenomenon  Noticed  in  the  Cooling  of  Superfused  Sub¬ 
stances.  By  R.  Moreschini  (Gazzetta,  1900,  30,  i,  339 — 344). — 
Mixtures  of  fatty  acids  obtained  from  soap  exhibit  the  phenomenon  of 
superfusion,  the  temperature  at  which  resolidification  occurs  varying 
with  the  method  of  determination  employed.  When  such  a  mixture 
is  heated  in  a  tube  to,  say,  15°  above  its  melting  point,  and  then 
allowed  to  cool  in  a  constant  temperature  air-bath,  conveniently  15° 
below  the  melting  point,  the  rate  of  cooling  diminishes  regularly  until 
the  melting  point  is  reached,  when  a  sudden  diminution  takes  place  ; 
cooling  afterwards  proceeds  regularly,  although  more  slowly  than 
before.  In  the  case  of  pure  substances,  however,  this  sudden  change 
in  the  rate  of  cooling  occurs  just  at  the  melting  point,  whilst  with 
mixtures  of  fatty  acids,  especially  if  much  oleic  acid  is  present,  it 
appears  at  a  temperature  about  0*15°  above  the  melting  point. 

T.  H.  P. 

Determination  of  the  Transition  Temperature  of  Mono¬ 
tropic  Dimorphous  Substances.  By  Rudolf  Schenck  (Zeit. 
physikaL  Chem 1900,  33,  445 — 452). — In  the  case  of  a  monotropic 
dimorphous  substance,  the  transition  temperature  lies  above  the  melt¬ 
ing  point,  and  hence  cannot  be  directly  determined.  If  the  melting 
points  of  the  two  modifications  be  lowered  by  the  addition  of  a  foreign 
substance,  the  depression  will  be  less  for  the  stable  form,  in  consequence 
of  the  smaller  value  of  the  latent  heat  of  fusion — if  curves  be 
drawn  for  melting  point  against  concentration  of  foreign  substance, 
the  curves,  by  extrapolation,  will  meet  at  a  certain  negative  concen¬ 
tration  and  higher  temperature.  For  this  concentration,  there  is  no 
physical  interpretation,  but  the  author  considers  the  temperature  to 
be  the  transition -temperature  of  the  compounds.  By  this  means,  the 
transition  point  of  m-nitro-jt?-acety]toluidine  was  found  to  be  105*9°, 
the  melting  points  of  the  two  modifications  being  93*3*2°  and  91*58°. 
For  monochloroacetic  acid,  the  melting  points  of  the  two  varieties  of 
which  were  found  to  be  56*3°  and  61*5°,  no  result  could  be  obtained, 
owing  to  the  very  slight  difference  between  the  depression  constants. 

L.  M.  J. 

Apparatus  for  Determining  the  Calorific  Value  of  Fuels. 
By  Gaetano  Magnanini  and  V.  Zunino  ( Gazzetta ,  1900,  30,  i, 
395 — 401). — A  modified  form  of  Lewis  Thompson’s  calorific  bomb  is 
described,  the  use  of  an  oxidising  mixture  to  burn  the  fuel  being 
obviated,  and  the  combustion  carried  on  in  a  regular  stream  of  oxygen. 
A  series  of  15  different  samples  of  coal  were  examined  in  the  new 
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apparatus  and  good  results  obtained,  the  calorific  values  found  being  in 
every  case  but  two  higher  than  the  numbers  yielded  by  the  Lewis 
Thompson  method.  T.  H.  P. 

Thermochemistry  of  Hyperacids.  By  L.  Pissarjewsky  (/.  Russ. 
Rhys.  Chem.  Soc .,  1900,  32,  155 — -169). — The  following  heats  of 
neutralisation  by  sodium  hydroxide  of  acids  of  the  elements  of  the 
sixth  series  in  MendeleefFs  table  have  been  determined  :  Pyrouranic 
acid,  H2U207,  +  17*559  Cal.;  tungstic  acid,  H2W04,  +  13*698  Cal.; 
permolybdic  acid,  H2Mo05,  +  13*248  Cal.  ;  molybdic  acid,  H2Mo04, 
+  21*278  Cal.  Comparing  the  heats  of  neutralisation  of  molybdic  and 
tungstic  acids  with  the  value,  +  24*720  Cal.,  for  chromic  acid,  it  is  seen 
that  as  the  atomic  weight  of  the  element  of  this  series  increases,  the 
acid  function  of  the  corresponding  acid  decreases.  The  following  heats 
of  reaction  were  also  determined  : 

H2U04+  0  =  H2U05  -  6*151  Cal. 

H2Mo04,Aq+  0  —  H2Mo05,Aq  -  13*516  „ 

H2Mo04,  Aq  +  20  =  H9Mo06,  Aq  -  30*812  „ 

H2W04,Aq  +  0  =  HoW05, Aq  -18*154  „ 

T.  H.  P. 

Absorption.  VI.  Absorption  of  Matters  from  Solution. 
By  Jacobus  M.  van  Bemmelen  ( Zeit .  anorg .  Chem .,  1900,  23, 
321 — 372). — In  the  partition  of  a  crystalloid  between  a  colloid  or 
porous  substance  and  the  liquid  solution,  the  ratio  of  the  concentrations 
may  be  greater  than,  equal  to,  or  less  than,  unity ;  the  last  case, 
termed  by  the  author  negative  absorption,  has  been  observed  when 
kaolin  is  added  to  a  solution  of  salt,  the  concentration  of  the  latter  in 
the  solution  being  thereby  increased.  The  absorption  of  the  crystal¬ 
loid  is  influenced  by  various  factors.  (1)  By  the  structure  and  state 
of  the  colloid  ;  thus,  red  colloidal  manganese  peroxide  absorbs  more  acid 
or  salt  from  an  aqueous  solution  than  does  the  black,  and  the  absorptive 
power  of  stannic  or  metastannic  acid  is  dependent  on  its  condition. 
(2)  By  the  nature  of  the  solvent,  picric  acid  is  absorbed  by  silk  in  greater 
quantity  from  an  aqueous  solution  than  from  an  alcoholic  solution, 
and  not  at  all  from  a  benzene  solution  ;  this  is  not  merely  due  to  the 
solubility  in  the  different  solvents,  as  picric  acid  is  more  soluble  in  alcohol 
than  in  either  of  the  other  two.  (3)  By  the  nature  of  the  solute  ;  the 
metastannic  acid  hydrogel,  for  example,  absorbs  potassium  chloride 
but  slightly,  but  hydrogen  chloride  very  strongly.  (4)  By  the  mole¬ 
cular  state  of  the  solute  in  the  solutions,  and  (5),  by  the  temperature. 
The  case  of  the  absorption  of  two  compounds  from  a  solution  by  a 
colloid  is  greatly  complicated  by  the  influence  of  each  on  the  absorption 
of  the  other,  and  of  the  compounds  produced  by  their  interaction.  In 
the  colloid,  hydrolysis  frequently  occurs  even  in  the  case  of  salts  of 
strong  acids  or  bases,  as,  for  instance,  potassium  sulphate  or  chloride, 
from  solutions  of  which  various  hydrogels  absorb  an  excess  of  base 
(compare  this  vol.,  ii,  338;  Abstr.,  1899,  ii,  12,  84,  487). 

L.  M.  J. 

Theory  of  Capillarity.  By  G.  Barker  (Zeit.  physilcal.  Chem.t 
1900,  33,  477 — 499). — The  author  considers  the  usual  treatment  and 
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derivation  of  the  laws  of  capillarity  to  be  unsatisfactory,  and  gives  a 
different  method  for  their  derivation,  but  without  deducing  any 
important  new  results.  L.  M.  J. 

Solution  Tension  of  Zinc  in  Ethyl  Alcohol.  By  Harry  C. 
Jones  and  Arthur  W.  Smith  ( Amer .  Chem.  J.,  1900,  23,  397 — 403). — 
Jones's  experiments  (Abstr.,  1894,  ii,  374)  have  shown  that  the  solution 
tension  of  silver  is  considerably  less  in  alcoholic  than  in  an  aqueous 
solution  of  its  salts.  As  the  solution  tension  of  silver  is  very  small, 
the  authors  have  extended  the  investigations  to  zinc,  the  solution 
tension  of  which  is  very  great.  The  dissociation  of  a  N/ 10  solution  of 
zinc  chloride  in  ethyl  alcohol  was  found  by  the  boiling  point  method 
to  be  6*5  (this  vol.,  ii,  187)  ;  Kahlenberg  had  found  the  E.M.F.  of  the 
chain  zinc  |  aqueous  Nj  10  zinc  chloride  |  alcoholic  V/10  zinc  chloride 
zinc  to  be  0T9  volt,  from  which  the  value  T9  x  1010  atmos.  is  obtained 
for  the  solution  tension  of  the  zinc  in  alcohol.  By  the  determination 
of  the  E.M.F.  of  the  alcoholic  electrode  alone  (0*327  volt),  the  value 
2*7  x  10~10  atmos.  is  obtained  for  the  solution  tension,  agreeing  fairly 
with  the  previous  value,  and  about  10~*8  times  the  solution  tension  in 
water,  so  that  metals  cannot  be  regarded  as  possessing  a  definite 
solution  tension  independent  of  the  solvent.  L.  M.  J. 

Changes  of  Solubility  by  Addition  of  Salts.  By  Victor 
Bothmund  ( Zeit .  physikal.  Chem.,  1900,  33,  401 — 414). — Although  it 
is  frequently  assumed  that  the  addition  of  a  salt  should  have  no 
effect  on  the  solubility  of  a  non-electrolyte  in  water,  yet  Gordon 
(Abstr.,  1896,  ii,  154)  and  Both  (Abstr.,  1898,  ii,  18)  have  shown 
that  the  solubility  of  gases  in  water  is  diminished  by  the  addition  of 
salts,  and  Euler  has  shown  that  the  solubility  of  ethyl  acetate  is 
similarly  decreased  (this  vol.,  ii,  196),  and  to  about  the  same  extent, 
the  relative  order  of  the  salts  examined  being  also  similar  in  the 
various  cases.  The  author  has  determined  the  influence  of  the  addition 
of  salts  on  the  solubility  of  phenylthiocarbamide,  and  curves  are 
given  for  salt  concentration  against  solubility,  these  curves  being 
approximately  straight  lines.  The  sulphates  and  carbonates  produce 
the  greatest  depression,  the  equivalent  solubility  depression  being 
about  0*4 ;  nitrates  were  found  to  have  the  least  effect,  ammonium 
nitrate  causing  an  increase  of  solubility,  whilst  the  order  of  the  salts 
is  also  the  same  as  that  found  for  carbon  dioxide,  hydrogen,  nitrous 
oxide,  and  ethyl  acetate.  The  equivalent  solubility  depression 
1  /n.(sQ  —  s)/s0  was  found  to  be  independent  of  temperature,  hence 
s/sQ  is  constant,  so  that  dlogs/dT ~  dlogsJdT  —  q/2T2  =  qJ2T2,  where 
q  is  the  heat  of  solution,  which  is  hence  the  same  in  salt  solutions 
as  in  pure  water.  L.  M.  J. 

Chemical  Kinetics  and  Free  Energy  of  the  Reaction 
2HI  +  2 Ag  ^  2 Agl  +  H2.  By  H.  Danneel  {Zeit.  physikal.  Chem., 
1900,  33,  415 — 444). — The  E.M.F.  of  a  cell  consisting  of  silver  and 
hydrogen  electrodes  in  normal  solutions  of  the  corresponding  ions  is 
0*78  volt,  and  hence  it  follows  that  the  E.jVt.F.  of  any  similar  cell  is 
0*78  +  0*058  log(7Ag/(7H  volts  where  CAg  and  Cn  are  the  concentrations 
of  the  silver  and  hydrogen  ions.  The  solubility  of  silver  iodide  is 
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not  known  with  certainty,  but  accepting  the  value  10" 8,  it  follows 
that  at  the  concentration  (7H  =  0‘053  the  E.M.E.  of  the  cell  is  zero, 
and  equilibrium  obtains.  The  equilibrium  concentration  obtained  by 
direct  experiment  was  0*043,  a  value  which  gives  0*567  +  10-8  as  the 
solubility  of  silver  iodide,  a  value  lower  than  those  previously 
obtained  by  other  methods.  The  reaction-velocities  in  each  direction 
were  determined  ;  the  values  indicate  that  the  reaction  proceeds  as 
Ag  +  HI  Agl  +  H,  so  that  the  hydrogen  takes  part  in  the  reaction 
as  H,  not  as  H9.  The  equilibrium  constant  calculated  from  the 
reaction  velocities  is  in  complete  accord  with  the  direct  determination. 
The  value  of  the  E.M.F.  of  any  similar  cell  is  0T154  log  CjC^  where 
G  is  the  actual  and  C0  the  equilibrium  concentration  of  the  hydrogen, 
but  the  values  experimentally  obtained  are  not  in  accord  with  those 
so  calculated,  an  almost  constant  difference  of  0*02  volt  being 
found.  No  explanation  could  be  given,  although  it  is  pointed  out  that 
a  higher  pressure  of  hydrogen  in  the  electrode  would  cause  such  a 
difference.  L.  M.  J. 

Reactions  in  Water  and  Acetone.  By  Paul  Rohland  ( Cfiem . 
Ze.it. ,  1900,  24,  312—314). — Owing  to  differences  in  the  extent  of  the 
dissociation  and  in  solubility,  many  reactions  proceed  differently  in 
aqueous  and  acetone  solutions.  The  colour  of  dilute  solutions  of 
copper  salts  is  alike  in  both  solvents,  but  with  moderately  strong 
solutions  the  colour  differs,  owing  to  the  smaller  value  of  the  dissocia¬ 
tion  in  acetone.  The  velocity  of  an  ionic  reaction  may  also  be  very 
small ;  thus  silver  nitrate  and  sodium  dichromate  gave  no  precipitate 
until  the  lapse  of  30  seconds  or  more,  whilst  the  precipitates 
frequently  differ  from  those  obtained  in  aqueous  solutions,  being 
probably  allotropic  forms.  Anomalous  reactions  as  those  previously 
recorded  (Abstr.,  1899,  ii,  144)  may  occur,  and  fresh  examples  are 
given.  Many  reactions  dependent  on  particular  ions,  as,  for  example, 
the  action  of  hydroxyl  compounds  on  the  halogens,  and  on  various 
indicators,  may  not  occur  in  acetone  solutions,  owing  to  the  absence 
of  the  particular  ion  involved.  L.  M.  J. 

Behaviour  of  Perfumes  with  Liquid  Air..  By  Hugo  Erdmann 
(J.  pr.  Ghem.y  1900,  [ii],  61,  225 — 228). — Preliminary  experiments 
show  that  some  perfumes  lose  their  odour  more  or  less  completely 
when  dissolved  in  liquid  air,  but  on  shaking  the  flask  the  odour  is 
strongly  apparent.  The  perfumes  dissolved  in  liquid  air  therefore 
evaporate  with  it ;  hence  it  is  possible  that  the  volatility  of  any 
perfume  does  not  depend  alone  on  its  vapour  tension,  but  also  on  its 
specific  solubility  in  air.  R.  H.  P. 

Apparatus  for  Sublimation.  By  C.  N.  Ruber  ( Ber.}  1900,  33, 
1655 — 1657). — The  author  describes  an  apparatus  for  subliming 
substances  under  reduced  pressure.  For  heating  the  apparatus,  a 
Lothar  Meyer  air-bath,  or  simply  two  iron  dishes  fitting  into  one 
another,  but  separated  by  a  layer  of  air  and  covered  with  an  asbestos 
lid,  may  be  employed.  The  apparatus  itself  consists  of  a  horizontal 
glass  cylinder  ground  into  a  glass  cup,  in  which  the  substance  to  be 
sublimed  is  placed,  the  upper  end  of  the  cylinder  is  drawn  out  into 
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a  narrow  tube,  which  can  be  attached  to  the  pump.  The  process  of 
sublimation  is  quickened  if  the  cup  and  cylinder  do  not  fit  quite  air¬ 
tight,  as  a  gentle  current  of  warm  air  is  thus  kept  passing  over  the 
substance.  The  apparatus  may  also  be  employed  for  separating  two 
substances  of  different  volatility,  for  the  estimation  of  water  of 
crystallisation,  &c.  J.  J.  S. 

Lecture  Experiments  Illustrating  Equilibrium  and  Dis¬ 
sociation.  By  Julius  Stieglitz  ( Amer .  Chem .  «/.,  1900,  23, 
404 — 408). — The  effect  of  excess  of  one  of  the  products  on  the 
dissociation  of  a  compound  is  easily  seen  by  heating  two  tubes  con¬ 
taining  bromine  with  (1)  an  equivalent  quantity,  and  (2)  an  excess  of 
phosphorus  tribromide.  It  is  still  more  marked  if  phosphorus  bromo- 
dichloride  be  used,  and  the  difference  between  this  and  the  previous 
case  forms  an  illustration  of  the  different  magnitudes  of  dissociation 
constants.  The  decrease  of  electrolytic  dissociation,  on  addition  of  one 
of  the  ions,  is  well  seen  on  adding  an  ammonium  salt  to  a  solution  of 
phenolphthalein  coloured  red  by  a  few  drops  of  a  dilute  ammonia 
solution,  the  red  colour  almost  disappearing  in  consequence  of  the 
decrease  of  concentration  of  the  hydroxyl  ions.  A  somewhat  similar 
result  is  obtained  by  the  addition  of  an  acetate  to  a  solution  of  methyl- 
orange  reddened  by  a  drop  of  acetic  acid.  L.  M.  J. 
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Limits  of  Combustibility  of  Hydrogen  and  Gaseous  Hydro¬ 
carbons  when  Diluted  with  Large  Volumes  of  Air  and  Passed 
over  Red  Hot  Cupric  Oxide.  By  Akmand  Gautier  ( Compt .  rend., 
1900,  130,  1353 — 1360). — Definite  mixtures  of  hydrogen  or  methane 
or  both  with  air  previously  freed  from  hydrogen  and  carbon  com¬ 
pounds,  were  passed  slowly  through  two  consecutive  tubes  containing 
cupric  oxide  heated  just  to  redness.  With  two  tubes  each  35  cm,  long, 
hydrogen  is  completely  oxidised  even  when  diluted  with  5000  times 
its  volume  of  air,  but  it  is  noteworthy  that  only  70  per  cent,  of  the 
oxidation  takes  place  in  the  first  tube. 

Methane,  however,  under  similar  conditions,  is  incompletely  burnt. 
With  two  tubes  each  30  cm.  long  and  a  dilution  of  1  in  4000,  71*6 
per  cent,  of  hydrogen  and  58*9  per  cent,  of  the  carbon  are  burnt ;  with 
a  dilution  of  7  in  100,000,  45*2  per  cent,  of  hydrogen  and  36  per  cent, 
of  carbon.  With  methane,  16  parts,  and  hydrogen,  8  parts,  in  air, 
100,000  parts,  all  the  free  hydrogen,  58*3  per  cent,  of  the  hydrogen  in 
the  methane,  and  47*4  per  cent,  of  the  carbon  in  the  methane  are 
burnt.  It  would  seem,  therefore,  that  the  presence  of  free  hydrogen 
promotes  the  oxidation  of  the  hydrogen  of  the  methane.  The  use  of 
a  third  tube  of  cupric  oxide,  even  80  cm.  long,  has  no  appreciable 
influence  on  the  results  obtained  with  mixtures  of  hydrogen  and 
hydrocarbons.  C.  H.  B. 
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Higher  Hydrogen  Peroxides.  By  A.  Bach  ( Ber.y  1900,  33, 
1506 — 1517). — Whilst  hydrogen  dioxide,  H202,  when  reduced  with 
potassium  permanganate,  gives  5  0.2  for  each  2KMn04,  hydrogen 
tetroxide,  H204,  should  give  10O2  for  each  2KMn04.  The  method 
adopted  in  order  to  detect  the  presence  of  higher  hydrogen  peroxides 
consisted  in  measuring  the  volume  of  gas  liberated  in  the  titration 
with  potassium  permanganate  and  comparing  it  with  that  calculated 
from  the  ratio  2KMn04 :  5H202.  The  proportion  of  gas  found  in 
titrating  hydrogen  peroxide  from  different  sources  was  as  follows  : 


From  barium  peroxide .  1 

,,  oxidation  of  palladium  hydride .  1  *07 

„  sodium  dioxide  .  1T7 

„  potassium  tetroxide  .  1*28 


,,  a  mixture  of  hydrogen  peroxide  with  two 

volumes  of  concentrated  sulphuric  acid...  1*65 

From  these  results,  the  existence  of  a  higher  hydrogen  peroxide  is 
assumed,  and  the  formula  H204  is  assigned  to  it  from  analogy  to  K204, 
and  also  because  H203  is  regarded  as  a  substance  which  would  probably 
have  no  oxidising  power.  T.  M.  L. 

[The  large  volume  of  oxygen  produced  from  a  mixture  of  hydrogen 
peroxide  and  sulphuric  acid  is  readily  explained  by  the  presence  of 
a  1  persulphuric  acid  ’  in  the  mixture ;  this  was  demonstrated  by 
Berthelot  as  long  ago  as  1878,  and  it  was  found  that,  whilst  it  does 
not  reduce  potassium  permanganate,  it  is  readily  hydrolysed  to  sulphuric 
acid  and  oxygen. — T.  M.  L.] 

Evolution  of  Chlorine  by  the  Aid  of  Manganese  Dioxide. 
By  Leonhard  Wacker  ( Chem .  Zeit.,  1900,  24,  285). — Manganese  dioxide 
or  one  of  its  hydrates  is  obtained  when  chlorine  gas  is  passed  into  a 
solution  of  crystallised  manganese  chloride  in  concentrated  hydro¬ 
chloric  acid  for  some  hours,  and  the  dark  coloured  liquid  thus  obtained 
poured  into  warm  water.  The  author  thinks  that  this  confirms  the 
conclusion  that  manganese  tetrachloride  is  the  first  product  formed  by 
the  action  of  hydrochloric  acid  on  manganese  dioxide  (compare  Meyer 
and  Best,  this  vol.,  ii,  77).  J.  J.  S. 

Electrolytic  Preparation  of  Hypochlorites.  By  Adolf 
Sieverts  (Zeit.  Elektrochem.j  1900,  6,  364,  374). — The  experiments 
were  made  in  order  to  decide  whether  the  yield  of  hypochlorite  in  the 
electrolysis  of  solutions  of  the  chlorides  of  the  alkali  or  alkaline  earth 
metals  is  increased  by  an  increased  current  density.  Oettel  had 
observed  an  increased  yield  with  the  electrolyte  at  rest,  and  Schoop  a 
decreased  yield  with  a  flowing  electrolyte.  In  the  author's  experiments, 
the  solution  flows  at  constant  speed  through  the  cell,  the  quantity  of 
hypochlorite  formed  after  the  passage  of  a  definite  quantity  of 
electricity  at  varying  current  density  being  determined.  An  increased 
yield  was  observed  at  higher  current  densities  both  with  sodium  and 
potassium  chlorides.  The  yield  of  hypochlorite  is  very  good  at  the 
beginning  of  an  experiment,  when  its  concentration  in  the  solution  is 
small,  but  it  decreases  rapidly  (owing  to  cathodic  reduction)  as  the 
concentration  rises. 
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Further  experiments  were  made  in  order  to  decide  whether  the 
superior  bleaching  properties  of  electrolytic  hypochlorite  solutions  are 
due  to  the  presence  of  free  hypochlorous  acid.  The  free  hypochlorous 
acid  present  is  determined  by  a  method  due  to  Jorre,  depending  on  the 
reactions  MOC1  +  H202  =  MCI  +  H20  +  02  and  HOC1  +  H202  =  HC1  + 
H20  +  02.  The  hydrogen  chloride  liberated  is  finally  titrated.  The 
following  table  contains  the  principal  results.  The  solutions  were  all 
treated  in  the  same  way  and  the  time  which  they  required  to  bleach  a 
piece  of  turkey  red  cloth  noted. 


Per  cent,  of 

Hypochlorite 

hypochlorite 

Grams  salt 

current 

Per  cent,  of 

Time  of 

undecomposed 

per  100  c.c. 

efficiency. 

HOC1  free. 

bleaching. 

after  24  hours. 

10  grams  NaCl... 

...  51*7 

0 

5.V  hours 

98 

12*7 

KOI  .... 

...  44*4 

0 

4  „ 

98 

9*5 

„  CaCl2  . 

..  73*4 

49*3 

15  min. 

45 

3-48 
+  8 

„  MgOU 
„  NaCl  /  ' 

...  62*1 

94*9 

10  „ 

90 

The  effect  of  the  presence  of  free  hypochlorous  acid  is  quite  clear. 
A  solution  of  pure  magnesium  chloride  gave  a  liquid  which  readily 
decomposed,  contained  free  chlorine,  and  was  not  further  investigated. 

T.  E. 

Electrolytic  Formation  of  Chlorates.  By  Heinrich  Wohlwill 
(Zeit.  Elektrochem ,,  1900,  6,  410). — A  continuation  of  the  discussion 
with  Forster  (see  Abstr,,  1899,  278  ;  this  vol.,  ii,  72,  400).  T.  E. 

Chlorine  Heptoxide.  By  Arthur  Michael  and  Wallace  T. 
Conn  (Amer.  Chem.  */.,  1900,  23,  444 — -446). — The  method  described 
by  Roscoe  (Trans.,  1863,  16,  82)  for  the  preparation  of  perchloric 
acid  is  improved  by  heating  the  perchlorate  and  sulphuric  acid 
under  10 — 20  mm.  pressure.  Perchloric  acid  boils  at  19°  under 
11  mm.  pressure.  When  it  is  mixed  with  alcohol  or  ether,  no 
explosion  occurs  ;  it  dissolves  in  benzene,  forming  a  green  solution 
which  gradually  becomes  charred.  Iodine  dissolves  in  the  acid  with 
the  production  of  a  dark  solution  which,  on  exposure  to  bright 
light,  becomes  converted  into  a  white  solid  ;  when  this  white  sub¬ 
stance  is  heated,  it  is  decomposed  into  iodine  and  iodic  acid  (compare 
Vorlander  and  Schilling,  this  vol.,  ii,  340). 

Chlorine  heptoxide  is  obtained  by  slowly  adding  perchloric  acid  to  phos¬ 
phoric  oxide  cooled  below  —  10° ;  the  mixture  is  left  for  a  day  and  then 
gradually  warmed  until  the  new  oxide  distils  over.  It  is  a  colourless, 
very  volatile  oil,  which  boils  constantly  at  82°  under  ordinary  pressure  ; 
on  standing  for  2 — 3  days,  it  becomes  greenish-yellow  and  evolves  a 
greenish  gas.  It  explodes  violently  on  percussion  or  when  brought 
into  a  flame,  but  is  without  action  on  wood  or  paper.  By  the  action  of 
water  on  the  oxide,  it  is  gradually  converted  into  perchloric  acid.  It 
dissolves  in  dry,  well-cooled  benzene  and  slowly  attacks  it.  It  reacts 
with  iodine  with  liberation  of  chlorine  and  formation  of  a  white 
substance  which  is  probably  iodine  heptoxide ;  this  decomposes  at  380° 
with  the  production  of  iodine  and  oxygen.  Chlorine  heptoxide  is  not, 
however,  similarly  attacked  by  bromine.  E.  G. 
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Preparation,  Properties,  and  Analysis  of  Thionyl  Fluoride. 
By  Henri  Moissan  and  Paul  Lebeau  ( Compt .  rend .,  1900,  130, 
1436 — 1442.  Compare  this  vol.,  ii,  341).- — Thionyl  fluoride, 
which  was  first  obtained  by  Meslans  {Bull.  Soc .  Chim .,  1896,  [iii], 
15,  391),  is  most  conveniently  prepared  by  mixing  together  arsenic 
trifluoride  (2  mols.)  and  thionyl  chloride  (3  mols.)  and  heating  the 
mixture  at  100° ;  it  is  separated  from  arsenic  trichloride  and  traces 
of  its  generators  by  fractional  distillation  at  low  temperatures.  It  is 
also  produced  by  the  action  of  fluorine  on  thionyl  chloride ;  this 
reaction,  however,  is  somewhat  complicated,  and  the  thionyl  fluoride 
is  contaminated  with  chlorine  and  a  more  volatile  sulphur  oxyfluoride 
which  is  not  absorbed  by  water. 

Thionyl  fluoride  is  a  colourless  gas  which  boils  at  —  32°,  fumes 
slightly  in  moist  air,  and  has  a  suffocating  odour  ;  it  has  no  action  on 
mercury  at  the  ordinary  temperature.  Its  composition  was  determined 
both  by  synthesis  from  weighed  quantities  of  its  generators  and  also 
by  volumetric  and  gravimetric  analyses.  The  volumetric  determina¬ 
tion  was  made  by  heating  the  gas  in  a  dry  glass  vessel  at  400° ;  under 
these  conditions,  4  vols.  of  the  gas  yield  6  vols.  of  gaseous  products 
in  accordance  with  the  following  equation,  2SOF2  -f-  Si02  =  SiF4  +  2S02. 
Its  decomposition  by  water  (SOF2  -f  H20  —  S02  +  H2F2)  furnishes  a 
method  for  the  gravimetric  analysis,  the  sulphurous  acid  being  esti¬ 
mated  iodometrically  and  the  fluorine  by  precipitation  as  calcium 
fluoride.  The  gas  is  soluble  in  arsenic  trichloride,  ether,  turpentine, 
or  benzene,  and  is  absorbed  by  fused  sodium  or  tin ;  when  treated 
with  hydrogen  chloride  over  mercury,  a  gaseous  mixture  is  produced 
which  gradually  attacks  this  metal. 

The  action  of  the  electric  discharge  from  an  induction  coil  on 
thionyl  fluoride  contained  in  glass  vessels  is  similar  to  that  of  heat ; 
when  this  decomposition  takes  place  in  the  presence  of  hydrogen,  the 
sulphur  dioxide  produced  undergoes  reduction,  and  hydrogen  sulphide, 
sulphur,  and  water  are  produced ;  the  last  named  reacts  with  the  silicon 
fluoride,  giving  rise  to  a  small  quantity  of  hydrofluosilicic  acid. 

The  presence  of  oxygen  does  not  affect  the  decomposition  of  the 
thionyl  compound  as  produced  by  the  action  of  heat,  but  when  a 
mixture  of  the  two  gases  is  submitted  to  the  action  of  the  induction 
spark  a  certain  amount  of  the  more  volatile  sulphur  oxyfluoride  is 
produced.  Sulphur  and  phosphorus  do  not  act  on  the  gas  at  500°  ; 
water,  hydrogen  fluoride,  and  sulphur  are  produced  by  the  action  of 
hydrogen  sulphide  at  high  temperatures ;  there  is,  however,  no  inter¬ 
action  in  the  cold. 

Ammonia  is  absorbed  by  thionyl  fluoride,  yielding  first  an  orange 
compound  having  the  composition  2SOF2,5NH3,  and  finally  a  white 
substance  corresponding  with  the  fixation  of  7NH3  by  2SOF2 ; 
when  treated  with  hydrogen  chloride,  the  latter  product  is  decom¬ 
posed,  giving  rise  to  sulphur  dioxide  and  sulphur.  G-.  T.  M. 

Estimation  of  Sulphuric  Acid  in  the  Presence  of  Iron : 
Solid  Solution  and  the  Hydrolysis  of  Chromium  and  Iron 
Salts.  By  Theodore  W.  Richards  ( Zeit .  anorg .  Chem.,  1900,  23, 
383 — 390). — The  paper  contains  a  theoretical  criticism  of  Kuster 
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and  Thiel's  work  on  the  estimation  of  sulphuric  acid  in  the  presence 
of  iron  (Abstr.,  1899,  ii,  247,  611  ;  this  vol.,  ii,  242).  Since  a 
precipitate  of  calcium  carbonate  obtained  in  a  solution  saturated 
with  salt  contains  only  OT  per  cent,  of  sodium  chloride,  it  is  evident 
that  the  precipitation  of  impurities  together  with  barium  sulphate 
which  amount  to  several  per  cent,  is  a  different  phenomenon. 
This  the  author  calls  occlusion  to  distinguish  it  from  mechanical 
inclusion,  and  compares  it  with  the  occlusion  of  hydrogen  by  pallad¬ 
ium.  Aluminium  sulphate  and  green  chromium  sulphate  are  also 
occluded  by  barium  sulphate.  The  occlusion  is  probably  brought 
about  by  the  formation  of  an  electrically  neutral  substance  or 
complex.  The  nature  of  the  groups  which  cause  the  occlusion  in 
the  case  of  iron,  chromium,  and  aluminium  salts  is  not  determined, 
but  they  are  probably  of  a  basic  character  and  similar  to  the  basic 
complex  described  by  Recoura  (Abstr.,  1896,  ii,  27)  and  Whitney 
(Abstr.,  1896,  ii,  525).  The  green  chromium  sulphate  solution  prob¬ 
ably  contains  not  only  a  basic  complex,  but  also  a  chromosulphuric 
acid  which  is  not  precipitated  by  barium  solutions  and  is  only  slightly 
occluded  by  barium  sulphate  as  it  is  strongly  dissociated. 

E.  C.  R. 

Spontaneous  Decomposition  of  Thiosulphuric  Acid.  By 
Arnold  F.  Holleman  [Zeit.  physikal.  Chem.,  1900,  33,  500 — 501. 
Compare  van  Oettingen,  this  vol.,  ii,  400). — The  author  had  previously 
shown  that  opalescence  must  not  be  regarded  as  the  first  indication  of 
the  decomposition  of  thiosulphuric  acid,  for  if  the  solution  is  neutral¬ 
ised  before  opalescence  is  produced,  it  still  occurs  later.  The  de¬ 
composition  is  also  not  necessarily  entirely  due  to  hydrogen  and  S2Os 
ions,  as  there  is  no  evidence  against  the  view  that  the  undissociated 
molecules  are  also  reactive.  L.  M.  J. 

Tellurium.  By  F.  D.  Crane  (Amer.  Chem .  J.,  1900,  23,  408 — 425). 
— Tellurium  may  be  obtained  from  the  dross  produced  in  the  final 
purification  of  the  precious  metals  from  the  electrical  refining  of 
copper  (compare  Whitehead,  Abstr.,  1896,  ii,  164)  by  extracting  it 
with  hydrochloric  acid  and  precipitating  by  means  of  sodium  hydrogen 
sulphite.  In  order  to  remove  selenium,  the  precipitate  is  allowed  to 
act  as  the  positive  pole  of  an  electrolytic  cell  containing  hydrochloric 
acid  ;  the  nascent  chlorine  effects  the  solution  of  the  tellurium,  the 
selenium  remaining  undissolved.  Further  purification  is  carried  out 
by  boiling  the  precipitated  tellurium  with  a  reserve  portion  of  the 
solution  from  which  it  has  been  obtained,  in  order  that  any  metallic 
elements  with  which  it  may  be  contaminated  may  be  dissolved  and  an 
equivalent  quantity  of  tellurium  precipitated. 

Keller  (Abstr.,  1898,  ii,  638)  has  stated  that  selenium  and  tellurium 
may  be  separated  by  means  of  ferrous  sulphate,  the  selenium  being 
precipitated,  whilst  the  whole  of  the  tellurium  remains  in  solution. 
The  author  finds  that  this  is  only  true  if  the  tellurium  is  present 
entirely  as  tetrachloride,  for  if  the  solution  contains  any  dichloride, 
some  tellurium  is  always  precipitated.  When  tellurium  is  added  in 
excess  to  a  mixture  of  selenium  dichloride  and  tellurium  tetrachloride 
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dissolved  in  hydrochloric  acid,  the  selenium  becomes  completely  re¬ 
placed  by  tellurium,  and  is  thus  removed  from  the  solution. 

Tellurium  tetrachloride  dissolves  in  water,  forming  a  yellow  solu¬ 
tion  ;  when  this  solution  is  diluted,  it  yields  a  precipitate  of  tellurous 
acid,  which  gradually  changes  into  the  crystalline  dioxide.  If  a 
metal,  such  as  iron,  arsenic,  or  antimony,  is  present,  the  precipitate 
appears  to  consist  of  a  double  oxychloride.  E.  G-. 

Some  Properties  of  Liquid  Ammonia.  By  C.  Frenzel  (Zeit. 
Elektrochem .,  1900,  6,  477,  487,  and  493). — The  author  has  determined 
certain  properties  of  very  carefully  purified  liquid  ammonia.  The 
specific  conductivity  of  the  purest  ammonia  obtained  was  1*33  x  10'7 
ohms  per  cm.  at  -79°.  The  conductivity  increases  1‘9  per  cent,  of 
its  value  at  60°  per  degree  rise  of  temperature.  The  conductivity  in¬ 
creases  and  the  temperature  coefficient  decreases  with  increasing 
impurity  of  the  ammonia ;  in  these  particulars,  it  resembles 
water.  By  observations  of  the  current  which  passes  between  a  small 
cathode  and  a  large  anode  through  solutions  of  salts  in  ammonia  when 
the  applied  EM.F.  is  gradually  increased,  it  is  shown  that  there  are 
three  points  at  which  anions,  formed  from  the  ammonia  itself,  are 
discharged.  The  author  concludes  that  electrolytic  dissociation  of 

NH3  into  H,  NH2,  NH,  and  N  takes  place.  The  addition  of  traces 
of  water  to  liquid  ammonia  produces  a  comparatively  very  small  in¬ 
crease  in  its  conductivity.  This  is  probably  due  to  the  fact  that  the 
greater  part  of  the  water  remains  uncombined,  a  very  small  portion 
forming  NH4*OH.  T.  E. 

Azoimide.  By  Theodor  Curtius  and  August  Darapsky  ( J .  pr. 
Chem .,  1900,  [ii],  61,  408 — 422.  Compare  Curtius  and  Rissom, 
Abstr.,  1899,  ii,  90). — The  precipitation  of  aluminium  hydroxide 
from  a  solution  of  ammonia-alum  by  sodium  azoimide  proceeds 
quantitatively  if  the  azoimide  set  free  is  expelled  by  boiling. 
Chrome  alum  gives  a  green  solution  of  chromium  azoimide  which 
is  completely  hydrolysed  on  boiling,  the  whole  of  the  chromium 
being  precipitated  as  hydroxide;  a  second  basic  chromium  azoimide 
containing  lCr:  1N3  has  been  precipitated  as  a  green  salt  from  the 
solution  by  adding  alcohol  and  ether.  Ferric  alum  gives  a  blood- 
red  solution  of  the  azoimide  which  soon  deposits  a  brown  basic 
azoimide. 

Zirconium  and  thorium  give  no  azoimide,  but  are  completely 
precipitated  as  hydroxides.  Yttrium  resembles  chromium  in  that 
it  gives  a  soluble  azoimide,  from  which  the  hydroxide  is  precipitated 
on  boiling.  Lanthanum,  cerium,  and  didymium  give  soluble 
azoimides,  from  which  basic  azoimides  are  precipitated  on  boiling 
containing  ILa,  Ce,  or  Di  to  2Ng.  Uranium  gives  a  much  more 
stable  azoimide,  which  is  hydrolysed  very  slowly  to  uranyl  hydr¬ 
oxide  on  boiling  the  solution. 

On  precipitating  with  alcohol  and  ether,  manganese  azoimide 
only  gives  the  basic  azoimide  already  obtained  by  evaporation,  but 
nickel  azoimide ,  NiN6  +  H20,  is  thrown  down  as  a  green,  explosive 
powder,  which  dissolves  again  in  water  to  a  clear  solution. 
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Arsenic  dissolves  in  azoimide,  but  the  azoimide  is  completely  hydro¬ 
lysed  on  evaporating  the  solution  ;  antimony  behaves  similarly,  but 
is  only  dissolved  very  slowly. 

Azoimide  is  partially  reduced  to  ammonia  by  zinc,  and  also  by 
arsenic  or  antimony,  but  not  by  sodium  amalgam  ]  no  hydrazine, 
hydroxylamine,  or  ‘  triimide  ’  could  be  detected  amongst  the  products 
of  reduction.  T.  M.  L. 

Preparation  of  Free  Hydroxylamine.  By  Rudolf  Uhlen- 
huth  (Annalen,  1900,  311,  117 — 120), — Although  hydroxylamine 
oxalate  yields  the  free  base  on  distillation,  the  method  is  not  suitable 
for  the  preparation  of  the  purified  substance,  because  water  and  carbon 
dioxide  are  produced  at  the  same  time.  When  hydroxylamine  phos¬ 
phate  is  distilled  under  reduced  pressure,  a  very  pure  specimen  of  the 
base  can  be  obtained  ;  under  13  mm.  pressure,  distillation  occurs  at 
135 — 137°,  and  the  distillate  solidifies  almost  immediately  when  the 
receiver  is  plunged  into  melting  ice.  M.  O.  F. 

Formation  of  Nitric  Acid  during  Combustion :  Carbon. 
By  Marcellin  P.  E.  Berthelot  ( Compt .  rend.,  1900,  130, 
1345 — 1353). — In  the  course  of  his  researches  on  heats  of  combustion, 
the  author  has  determined  the  quantities  of  nitric  acid  formed  by 
the  action  of  water  and  air  on  the  nitrogen  oxides  produced  during 
combustion  in  oxygen  containing  a  small  proportion  of  nitrogen, 
either  at  atmospheric  pressure  or  in  the  calorimetric  bomb.  When 
amorphous  carbon  is  burnt  in  the  bomb  under  a  pressure  of  25  atmos. 
in  oxygen  containing  8  per  cent,  by  volume  of  nitrogen,  about  0'051 
gram  of  nitric  acid  is  formed  per  gram  of  carbon,  although  the  actual 
amount  varies  with  the  rate  of  combustion,  &c.  The  ratio  of  carbon 
dioxide  to  nitrogen  is  approximately  106CO2  :  HNOs.  With  graphite, 
under  similar  conditions,  the  quantity  of  nitric  acid  formed  is  only 
about  one-fifth,  and  with  diamond  only  about  one-third  of  that 
formed  in  the  case  of  amorphous  carbon. 

At  the  ordinary  pressure  in  the  same  mixture  of  nitrogen  and 
oxygen,  even  less  than  1  milligram  of  nitric  acid  is  formed  per  gram 
of  amorphous  carbon,  whilst  with  air  in  place  of  oxygen,  the  propor¬ 
tion  barely  reaches  0T  milligram  per  gram.  Small  though  this 
amount  is,  the  total  quantity  of  nitric  acid  formed  during  the  combus¬ 
tion  of  such  substances  as  coal,  petroleum,  &c.,  must  in  the  aggregate 
be  very  large.  In  the  Department  of  the  Seine  it  will  amount  to  at 
least  8  kilograms  of  nitric  acid  per  hectare  per  annum.  C.  H.  B. 

Formation  of  Nitric  Acid  during  Combustion ;  Sulphur, 
Metals.  By  Marcellin  P.  E.  Berthelot  ( Comjrt .  rend.,  1900,  130, 
1430 — 1436.  Compare  preceding  abstract). — When  sulphur  is  burnt 
in  atmospheric  air  or  in  oxygen  containing  5 — 8  per  cent,  of  nitrogen, 
a  small  amount  of  the  latter  element  always  undergoes  oxidation  ;  the 
results  are  therefore  similar  to  those  obtained  in  the  combustion  of 
carbon,  although  the  amount  of  nitric  acid  produced  when  the  action 
takes  place  in  oxygen  is  much  smaller.  When  the  sulphur  is  burnt 
in  compressed  oxygen  containing  a  small  quantity  of  nitrogen,  traces 
of  ammonia  can  also  be  detected.  The  combustion  of  iron  and  zinc 
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under  these  conditions  is  not  attended  by  the  oxidation  of  nitrogen. 
The  difference  in  the  electrical  properties  of  the  combustibles  and 
their  oxides  is  suggested  as  the  cause  of  this  disparity.  These  pheno¬ 
mena  were  investigated  quantitatively,  and  the  paper  contains  a  full 
discussion  of  the  numerical  data.  G.  T.  M. 

Supposed  Transformation  of  Phosphorus  into  Arsenic. 
By  Clemens  Winkler  (. Ber .,  1900,  33,  1693 — 1697). — A  destructive 
criticism  of  a  paper  by  F.  Fittica  ( Leopoldina ,  Halle ,  1900,  30,  3, 
40),  in  which  it  is  stated  that  phosphorus  can  be  partly  transformed 
into  arsenic  by  treatment  with  ammonium  nitrate  at  200°.  Fittica's 
experiments  have  been  repeated,  and  it  is  shown  that  the  arsenic  he 
obtained  was  really  derived  from  impurities  in  the  materials  used. 

R.  H.  P. 

Dihydroxides.  By  Robert  de  Forcrand  ( Compt .  rend.,  1900, 
130,  1555 — 1558). — The  addition  of  1  mol.  of  hydrogen  peroxide  to 
aqueous  solutions  containing  2  mols.  of  sodium,  potassium,  or  lithium 
hydroxides  is  attended  by  a  heat  disturbance  of  +  5*821,  +  6*123,  and 
+  6*533  Cal.  respectively  ;  on  adding  a  second  mol.  of  the  peroxide, 
more  heat  is  developed,  the  additional  amounts  being  respectively 
+  4*845,  +4*510,  and  +4*826  Cal.  When  ammonia  and  methyl- 
amine  are  substituted  for  these  alkalis,  the  heat  change,  due  to  the 
first  mol.  of  peroxide,  is  +0*589  and  +2*584  Cal.  respectively;  the 
second  molecule  producing  a  further  development  of  +  0*464  and 
+  1*464  Cal. 

Appreciable  thermal  effects  attend  the  addition  of  a  third  mol.  of 
the  peroxide  to  solutions  of  sodium  and  potassium  hydroxides,  the 
increments  being  +0*809  and  +0*491  Cal.  respectively;  with  lithium 
hydroxide,  however,  the  change  is  only  +0*005  Cal.  These  results 
point  to  the  existence  of  compounds  of  the  types  NaOOH  and 
NaOONa  and  the  heat  of  neutralisation  of  the  acidic  functions  of 
hydrogen  peroxide  by  various  basic  hydroxides  can  be  calculated  from 
the  above  data.  The  values  of  these  constants  are  intermediate 
between  those  of  the  glycols  and  dihydric  phenols.  In  the  m-  and 
j9-dihydroxybenzenes,  the  heats  of  neutralisation  of  the  first  and  second 
hydroxyl  groups  are  approximately  equal ;  the  numerical  values  of 
these  constants  differ  widely  in  the  case  of  catechol  and  hydrogen 
peroxide  which  contain  these  radicles  in  close  proximity  to  each  other  ; 
the  latter  compound  also  resembles  the  phenols  in  its  behaviour 
towards  ammonia.  G.  T.  M. 

Electrolysis  of  Sodium  Chloride.  By  Richard  Lorenz  and 
H.  Wehrlin  ( Zeit .  Elektrochem. ,  1900,  6,  389,  408,  419,  437,  445, 
and  461). — The  authors  have  made  a  very  elaborate  investigation  of 
the  electrolysis  of  saturated  solutions  of  common  salt  under  conditions 
similar  to  those  which  occur  in  technical  practice.  The  potential 
differences  between  platinum  electrodes  saturated  with  hydrogen, 
oxygen,  and  chlorine,  and  solutions  containing  sodium  chloride,  hypo¬ 
chlorite,  hydroxide,  and  chlorate  are  also  measured.  In  addition  to 
determining  the  chemical  effects  of  the  current,  the  authors  have  made 
complete  measurements  of  the  electrical  quantities  necessary  for  an 
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exact  understanding  of  the  process,  such  as  the  polarisations  at  the 
electrodes,  the  reverse  E.M.F/ s  at  the  electrodes  during  the  passage  of 
the  current,  &c.  The  main  results  arrived  at  are  as  follows.  The 
potential  difference  between  an  electrode  of  platinised  platinum 
saturated  with  hydrogen  and  a  solution  of  sodium  chloride  (saturated) 
+  If  sodium  hydroxide  is  +0*52  volt.  (The  +  sign  indicates  that 
the  solution  is  at  a  higher  potential  than  the  electrode).  In  neutral 
solutions  of  salt,  the  potential  difference  is  +0*12  volt,  and  the 
addition  of  sodium  hypochlorite  reduces  it  still  further,  owing  to 
removal  of  hydrogen  from  the  electrode,  until  in  a  concentrated  solu¬ 
tion  of  sodium  hypochlorite  the  potential  difference  Pt/NaOCl  = 

—  1*4  volts  is  reached.  In  the  electrolysis  of  neutral  solutions  of  sodium 
chloride,  the  cathodic  polarisations  found  immediately  after  breaking 
the  circuit  vary  from  -0*6  to  —0*98  volt  and  thus  correspond  with 
the  potential  difference  of  the  hydrogen  electrode  in  solutions  contain¬ 
ing  some  hypochlorite.  When  alkaline  solutions  of  sodium  chloride 
are  electrolysed,  however,  the  cathodic  polarisation  changes  sign  and 
has  values  varying  from  +0*44  to  +0*53  volt,  thus  again  correspond¬ 
ing  with  the  potential  of  the  hydrogen  electrode  in  alkaline  solutions. 

The  E.M.F.  required  to  produce  decomposition  at  the  cathode,  or 
the  reverse  E.M.F.  at  the  cathode  during  electrolysis,  varies  from 
+  0*78  to  +  1*12  volts  with  polished  platinum  electrodes,  whereas  with 
platinised  electrodes  it  varies  from  +0*25  to  0*62  volt.  The  authors 
conclude,  therefore,  that  the  evolution  of  hydrogen  is  a  reversible 
process  at  the  platinised  cathode,  but  that  a  process  analogous  to 
supersaturation  gives  rise  to  the  higher  potential  difference  at  the 
smooth  cathodes.  Th6  great  influence  of  the  presence  of  sodium 
hypochlorite  on  the  potential  difference  of  the  hydrogen  electrode 
shows  clearly  the  chemical  reaction  which  takes  place  between  hydro¬ 
gen  and  hypochlorite  at  the  cathode. 

The  changes  at  the  anode  are  more  complicated.  The  potential 
difference  between  a  platinised  platinum  electrode  saturated  with 
chlorine,  and  a  saturated  solution  of  sodium  chloride  is  about  —  1*58 
volts.  The  addition  of  sodium  hydroxide  to  the  solution  diminishes  this 
value,  so  that  in  2W  sodium  hydroxide  the  potential  difference  is 

—  0*935  volt.  An  oxygen  electrode  in  a  saturated  solution  of  sodium 
chloride  gives  the  potential  difference  —0*9  volt,  whilst  in  solutions 
containing  sodium  hypochlorite  the  potential  difference  varies  irregu¬ 
larly  and  independently^  of  the  concentration  of  the  hypochlorite  from 

—  1*4  to  -  1*5  volts ;  this  is  the  potential  difference  between  platinum 
and  sodium  hypochlorite  solution.  This  shows  that  sodium  hypochlorite 
is  not  oxidised  by  anodic  oxygen,  a  result  which  is  confirmed  by 
chemical  experiments.  In  the  electrolysis  of  saturated  neutral  solu¬ 
tions  of  sodium  chloride,  the  anodic  polarisation  observed  after  break¬ 
ing  the  circuit  varies  from  — 166  to  —1*53  volts,  the  lowest  values 
being  observed  in  the  solutions  containing  the  most  hypochlorite ;  in 
alkaline  solutions,  the  values  vary  from  —  1*35  to  —  1*31  volts.  These 
numbers  agree  well  with  the  potentials  of  the  chlorine  electrode  in 
neutral  and  alkaline  solutions,  which  proves  that  the  anode  is  always 
saturated  with  chlorine  even  in  alkaline  solutions.  It  follows,  there¬ 
fore,  that  the  formation  of  hypochlorite  is  due  to  the  action  of  chlorine 
on  dissolved  alkali. 
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The  reverse  E.M.F.  at  the  anode  during  electrolysis  is  very  constant 
under  the  most  varying  experimental  conditions.  The  platinised  and 
smooth  anodes  give,  however,  different  values,  and  there  is  also  a  very 
remarkable  difference  in  their  chemical  behaviour.  With  a  well 
platinised  anode,  the  reverse  E.M.F.  is  -1*75  volts,  which  is  very 
nearly  the  potential  of  the  chlorine  electrode  in  saturated  salt  solution. 
The  evolution  of  chlorine  is,  therefore,  almost  reversible,  and  it  is 
found  that  practically  no  decomposition  of  water  and  no  formation  of 
chlorate  takes  place.  With  the  smooth  anodes,  the  reverse  E.M.F.  is 
-  2*28  to  -  2 '41  volts  in  neutral,  and  —  2*26  to  —  2*3  volts  in  alkaline 
solutions.  With  these  anodes,  there  is  a  considerable  decomposition  of 
water  and  simultaneous  formation  of  chlorate.  At  the  higher  potential 
reached  with  the  smooth  anodes,  it  is  probable  that  OH  ions  are  dis¬ 
charged  along  with  the  chlorine  ions,  and  that  the  formation  of  chlorate 
is  due  to  their  combination.  The  quantity  of  chlorate  formed  rises 
and  falls  with  the  potential  difference  at  the  anode.  T.  E. 

Combination  of  Lithium  Bromide  with  Gaseous  Ammonia. 
By  J.  Bonnefoi  ( Compt .  rend .,  1900,  130,  1394 — 1397.  Compare 
Abstr.,  1899,  ii,  96). — Dry  lithium  bromide  combines  with  gaseous 
ammonia  to  form  four  solid  highly  deliquescent  compounds,  the  pro¬ 
perties  of  which  are  summarised  in  the  following  table  : 


Composi¬ 

tion. 

Temperature  of 
formation. 

Heat  of 
dissolution. 

Heat  of 
formation. 

i  Dissociation 
pressure. 

Varia¬ 
tion  of 
entropy 

Q 

T 

LiBr,NH3 

Above  95° 

+6*857  Cal.  at  15° 

+13*293  Cal. 

730  mm.  at  95"5o 
806  mm.  at  97*5° 

0-036 

LiBr}2NH3 

Between  87°  and.  95° 

+3*013  Cal.  at  8° 

+  25-937  Cal. 

665  mm.  at  85° 

847  mm.  at  90° 

0*034 

LiBr,3NH3 

Between  71*5°  and  87° 

i 

+  0*287  Cal.  at  10° 

+  37-463  Cal. 

636  mm.  at  07° 
807  mm.  at  71 '8° 

0  33 

LiBr,4NH3  : 

About  - 18° 

f 

-1*548  Cal.  at  8° 

+  48-098  Cal. 

681  mm.  at  56° 

760  mm.  at  58*3°  i 

i 

0*32 

The  heat  developed  by  combination  with  the  four  successive  mole¬ 
cules  of  ammonia  is  +  13*293,  +12*644,  +11*526,  and  +10*635  Cal., 
and  the  relation  between  these  values  and  the  dissociation  pressures 
agrees  closely  with  Clapeyron's  formula.  The  heats  of  formation 
given  in  the  above  table  are  the  heats  of  formation  from  the  solid 
salt  and  gaseous  ammonia.  C.  H.  B. 

Lithium  Peroxide.  By  Robert  de  Forcrand  (Compt.  rend., 
1900,  130,  1465 — 1468.  Compare  this  vol.,  ii,  277,  344,  401,  479). — 
A  hydrated  lithium  peroxide^  Li202,H202,3H20,  is  precipitated  in  the 
form  of  hard,  brilliant,  colourless  crystals  on  adding  hydrogen  per¬ 
oxide  and  alcohol  to  a  solution  of  lithium  hydroxide.  The  heat  of 
solution  of  this  substance  is  -  4*50  Cal.,  and  its  decomposition  by 
hydrochloric  acid  is  accompanied  by  a  thermal  change  of  19*50  Cal. 

The  anhydrous  peroxide ,  Li202,  is  obtained  by  drying  the  above 
hydrate  for  8  days  over  phosphoric  oxide ;  its  heat  of  solution  is 
7*19  Cal.,  whilst  its  heat  of  formation  from  the  monoxide  is  3*64  Cal. 

In  the  series  lithium,  calcium,  strontium,  and  barium,  the  heat  of 
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peroxidation  of  the  monoxide  increases,  and  the  heat  of  formation  of 
the  monoxide  decreases,  as  the  atomic  weight  increases ;  these  quan¬ 
tities  vary  to  the  same  extent,  but  in  opposite  sense,  and  consequently 
the  heat  of  formation  of  the  peroxide  is  almost  constant,  its  approxi¬ 
mate  value  being  151.  These  properties  tend  to  emphasise  the 
relationship  existing  between  lithium  and  the  alkaline  earth  metals. 

G.  T.  M. 

Physical  Properties  of  Caesium.  By  Moritz  Eckardt  and 
Edmund  Graefe  ( Zeit .  anorg.  Chem 1900,  23,  378 — 382). — The  fol¬ 
lowing  constants  were  determined :  liquid  caesium  has  a  sp.  gr. 
1*827  at  40°  and  1*836  at  27°;  solid  caesium  has  a  sp,  gr.  1*886  at 
26°.  The  solidifying  point  is  26*37°;  electrical  conductivity,  3*63  at 
27°  (Ag  — 100);  specific  heat,  0*04817  ;  atomic  heat,  6*406  ;  heat  of 
fusion  ^=3*73  cal.  per  1  gram;  contraction  on  solidification,  0  026  ,’7 
per  1  c.c.  or  2*627  per  cent,  by  volume;  coefficient  of  expansion, 
0*0003948.  E.  C.  R. 

Anhydrous  Calcium  Peroxide  and  the  Constitution  of  its 
Hydrates.  By  Robert  de  Forcrand  (Compt.  rend 1900,  130, 
1388 — 1391.  Compare  this  vol.,  ii,  277,  344,  401,  478). — Anhydrous 
calcium  peroxide  dissolves  in  dilute  hydrochloric  acid  with  develop¬ 
ment  of  +18*93  Cal.,  and  hence  CaOsol  +  0  =  Ca02soi.  develops 
+  5*43  Cal. 

The  corresponding  values  for  strontium  and  barium  are 
+  10*875  and  +12*10  Cal.  respectively,  and  here  the  stability  of  the 
peroxide  and  the  possibility  of  preparing  it  by  direct  oxidation  of  the 
monoxide  increase  with  the  atomic  weight  of  the  metal,  adopting 
Moissan’s  value  for  the  heat  of  formation  of  calcium  monoxide, 

Ca  sol.  +02  gas  —  Ca02  sol.  develops  +150*43  Cal., 
which  is  higher  than  the  corresponding  value  for  strontium  (  +  142*075 
Cal.).  The  heats  of  formation  of  the  hydrates  are 

Ca0.2  sob  +8HsO  liq.  =  Ca02,8H20  sol.  develops  +  15  636  Cal. 
Ca02  sol.  +8H2Osol.  =*  Ca02,8H20  sol.  „  +4*196  Cal. 

The  conversion  of  Ca02,2H20  into  Ca02,8H20,  however,  develops 
+  17*851  Cal.,  hence  the  formation  of  the  first  compound  absorbs 

—  2*215  Cal.  This  result  can  only  be  explained  by  assuming  that 
Ca02,2H20  is  not  a  hydrate  of  calcium  peroxide,  but  a  combination  of 
the  hydroxide  with  hydrogen  peroxide,  CaH202,H202.  The  heat  of 
formation  of  this  compound  from  its  proximate  constituents  is 

—  9*815  Cal.,  and  its  conversion  into  the  true  octohydrate  of  the 
peroxide  involves  changes  of  opposite  signs,  the  true  heat  of  hydration 
being  +  15*636,  which  corresponds  with  that  of  an  unstable  hydrate. 

C.  H.  B. 

Dehydration  of  Selenite  and  Hydration  of  Anhydrite.  By 
Y.  Zunino  (Gazzetta,  1900,  30,  i,  333 — 339). — Pure  precipitated 
calcium  sulphate  loses  18  per  cent,  of  its  water  at  100°,  and  becomes 
completely  anhydrous  at  188°.  When  heated  at  230°  in  a  brisk 
current  of  steam,  the  anhydrous  salt  absorbs  the  whole  of  its  water 
of  crystallisation,  whilst  at  280°  the  water  taken  up — only  0*2  per 
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cent,  of  the  total — is  probably  mechanically  held  by  the  salt.  On 
heating  a  mixture  of  sodium  chloride  and  anhydrous  calcium  sulphate 
to  a  white  heat  for  2  hours,  and  then  cooling  the  fused  mass  slowly, 
small  triclinic  crystals  of  anhydrite  are  obtained.  When  calcium 
chloride  is  used  in  place  of  the  sodium  salt,  the  residue  left  after  wash¬ 
ing  the  mass  with  water  showed  in  places  signs  of  setting,  which  must 
be  due  to  the  conversion  of  anhydrite  into  gypsum  by  hydration.  By 
prolonged  boiling  in  saturated  aqueous  sodium  chloride,  the  hydrated 
sulphate  is  partially  converted  into  anhydrite  crystals  which  by  the 
continued  action  of  water  are  transformed  into  gypsum.  T.  H.  P. 

Ammonium  Earthy  Phosphates.  By  Leonce  Barthe  (Bull. 
8oc.  Ghim.,  1900,  [iii],  23,  422 — 425). — According  to  Kippenberger 
(Grundlagen  Nachweis  Giftstoffen ,  1897,  222),  the  interaction  of  barium 
chloride,  disodium  hydrogen  phosphate,  and  ammonia  results  in  the 
formation  of  ammonium  barium  phosphate,  NH4BaP04.  The  author 
is  unable  to  confirm  this  statement,  the  precipitate  obtained  being 
found  to  have  the  composition  BaHP04.  Attempts  to  prepare 
ammonium  strontium  phosphate  were  also  unsuccessful,  only  the 
phosphates  SrH(P04)  or  Sr3(P04)2  being  obtained,  according  to  the 
experimental  conditions ;  these  are  also  formed  by  the  action  of 
methylamine,  ethylamine,  aniline,  or  ^-toluidine  on  strontium  chloride 
and  disodium  hydrogen  phosphate.  Ammonium  magnesium  phosphate 
appears  to  be  the  only  compound  of  this  class  capable  of  existence. 

K  L. 

Radioactive  Barium  and  Polonium.  By  Fritz  Giesel  ( Ber ., 
1900,  33,  1665 — 1668.  Compare  von  Lengyel,  this  vol.,  ii,  402  ;  Curie, 
this  vol.,  ii,  82). — When  concentrated  uranium  nitrate  solution  is 
mixed  with  a  little  sulphuric  acid,  then  with  a  solution  of  a  barium 
salt,  care  being  taken  that  sufficient  barium  salt  is  not  added  to  cause 
a  precipitate,  and  finally  diluted  with  water,  a  strongly  radio-active 
precipitate  of  barium  sulphate  is  obtained.  When  this  sulphate  is  con¬ 
verted  into  a  soluble  barium  salt,  and  this  is  then  treated  with 
ammonium  hydroxide,  a  small  amount  of  precipitate  is  obtained  which 
is  even  more  strongly  radio-active  than  the  original  sulphate ;  but 
when  the  barium  is  subsequently  precipitated  as  carbonate,  it  has  com¬ 
pletely  lost  its  activity.  The  radio-activity  is  probably  due  to  small 
quantities  of  radium,  or  more  probably  of  actinium. 

Polonium  preparations  obtained  from  lead  chloride  from  uranium 
residues  have  proved  to  consist  of  bismuth  hydroxide,  which,  either 
in  this  form  or  as  oxychloride,  exhibits  strong  activity.  J.  J.  S. 

Bronzes  from  Ephesus.  By  Konrad  Natterer  (. Monatsh .,  1900, 
21,  256 — 262). — A  bronze  plate  (I)  and  a  bronze  statue  (II)  from 
Ephesus  had  the  following  composition  : 

I.  Tin,  8*67  ;  lead,  12*86  ;  zinc,  0  025;  copper,  78*77. 

II.  Tin,  6  09  ;  lead,  4*87 ;  copper,  89-04.  R.  L.  J. 

Lead  and  Copper  Polysulphides.  By  F.  Bodroux  (Compt.  rend., 
1900,  130,  1397 — 1398). — When  a  solution  of  calcium  polysulphide  is 
added  to  an  excess  of  a  dilute  solution  of  lead  nitrate  cooled  at  0°  and 
the  precipitate  is  washed  with  water,  alcohol,  and,  finally,  carbon 


INORGANIC  CHEMISTRY, 


481 


disulphide,  a  purple-red  polysulphide,  PbS5,  is  obtained  which  decom¬ 
poses  rapidly  above  10°  into  the  monosulphide  and  sulphur. 

Cupric  acetate  under  similar  conditions  yields  a  brown-red  sulphide, 
Cu2S5,  which  is  fairly  stable  at  the  ordinary  temperature,  but  gradually 
decomposes  into  the  monosulphide  and  sulphur.  Both  polysulphides 
are  insoluble  in  alkali  sulphides.  C.  H.  B. 

Mercury  Chlorosulphide.  By  F.  Bodroux  ( Gompt .  rend.,  1900, 
130, 1398 — 1399). — When  a  solution  of  calcium  polysulphide  is  added 
to  an  excess  of  a  cold,  saturated  solution  of  mercuric  chloride,  a  chlorosul¬ 
phide,  Hg2S5,HgCl2,  is  obtained  as  a  yellow  solid,  very  stable  at  the 
ordinary  temperature,  but  altering  superficially  when  exposed  to  light. 
It  is  insoluble  in  alkali  sulphides,  but  is  blackened  and  decomposed  by 
alkali  hydroxides.  When  heated,  it  yields  sublimates  of  sulphur  and 
mercuric  chloride ;  it  is  completely  decomposed  by  concentrated 
sodium  hypobromite  solution,  but  is  not  affected  by  fuming  nitric  acid 
at  the  ordinary  temperature.  C.  H.  B. 

Action  of  Water  on  Mercurous  Sulphate.  By  A.  Gouy 
(i Gompt .  rend.,  1900,  130,  1399 — 1402). — Mercurous  sulphate  is  de¬ 
composed  by  water  with  formation  of  a  yellow  basic  sulphate, 
Hg20,Hg2S04  +  H20,  which  resembles  basic  mercuric  sulphate,  but  has 
a  marked  greenish  tinge.  Equilibrium  is  established  when  the  water 
contains  0-410  gram  of  mercury  and  0*164  gram  of  sulphuric  acid  per 
litre.  Water  which  contains  0*08  gram  of  sulphuric  acid  per  litre 
does  not  convert  the  normal  into  the  basic  salt,  and  a  higher  propor¬ 
tion  of  acid  converts  the  basic  salt  into  the  normal.  When  treated 
with  dilute  sulphuric  acid,  the  yellow  basic  salt  becomes  white  and  is 
thus  readily  distinguished  from  basic  mercuric  sulphate. 

Saturated  solutions  of  zinc  or  cadmium  sulphate  decompose  mer¬ 
curous  sulphate  much  less  readily  than  water  does,  but  they  dissolve 
more  of  the  unchanged  salt.  C.  H.  B. 

Unknown  Earths  contained  in  Crude  Samarium  Oxide.  By 
Eugene  Demar£AY  {Gompt.  rend.,  1469 — 1472.  Compare  Abstr., 
1896,  ii,  475). — The  author  has  previously  designated  by  the  symbol 
2  an  unknown  element  contained  in  crude  samarium  oxide  and 
having  an  atomic  weight  intermediate  between  that  of  samarium  and 
gadolinium.  On  fractionating  the  crude  samarium  oxide  by  the  aid 
of  the  double  magnesium  nitrate  method  (this  vol.,  ii,  347),  a  product 
is  obtained  containing  the  unknown  element  in  a  highly  concentrated 
form.  Certain  lines  in  the  spectrum  of  the  element  become  greatly 
enhanced  as  a  result  of  this  fractionation,  and  amongst  these  are  three 
blue  rays  considered  by  Lecoq  de  Boisbaudran  to  be  characteristic  of 
the  hypothetical  element  Ze  (Abstr.,  1893,  ii,  323).  It  therefore 
seems  highly  probable  that  the  two  elements  2  and  Ze  are  identical, 
and  the  symbol  2  -  Ze  is  proposed  for  this  constituent  of  crude 
samarium  oxide.  The  oxide  and  salts  containing  the  highest  per¬ 
centage  of  the  new  element  have  a  pale  rose  colour  and  exhibit 
characteristic  absorption,  spark,  and  reversal  spectra ;  the  atomic 
weight  obtained  by  the  synthesis  of  the  sulphate  is  approximately  151, 
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The  paper  contains  a  detailed  description  of  the  spectra  which  is  not 
suitable  for  abstraction.  G.  T.  M. 

Some  Properties  of  Aluminium  :  Preparation  of  Hydrogen 
Phosphide.  By  Camille  Matignon  ( Compt .  rend.,  1900,  130, 
1391 — 1394). — Aluminium  powder  freed  from  grease  burns  completely 
in  air  if  strongly  heated  at  one  point,  the  oxide  formed  being  mixed 
with  a  small  quantity  of  nitride.  If  the  powdered  metal  which  has 
begun  to  burn  in  air  is  lowered  into  a  vessel  filled  with  steam,  it 
continues  to  burn  brilliantly,  and  the  liberated  hydrogen  burns  at  the 
mouth  of  the  vessel.  Similarly,  aluminium  powder  will  burn  in  carbon 
monoxide,  carbon  dioxide,  nitric  and  nitrous  oxides,  and  nitric  per¬ 
oxide,  sulphur  dioxide,  carbon  disulphide,  the  halogens  and  halogen 
hydracids,  and  the  vapours  of  arsenic,  antimony,  phosphorus,  and 
sulphur  chlorides,  and  also  in  the  vapour  of  formic  acid  in  the  same 
manner  as  in  steam.  With  phosphorus,  arsenic,  antimony,  sulphur,  and 
selenium,  results  were  obtained  identical  with  those  described  by 
Fonzes-Diacon  (this  vol.,  ii,  405). 

The  phosphide  obtained  by  the  action  of  red  phosphorus  on  the 
aluminium  powder  can  be  used  for  the  preparation  of  pure  hydrogen 
phosphide,  by  placing  it  together  with  water  in  a  hydrogen  apparatus 
and  adding  a  very  small  quantity  of  dilute  sulphuric  acid.  If  hydro¬ 
chloric  acid  is  used,  some  hydrogen  may  be  liberated.  C.  H.  B. 

Composition  of  Bottle  Glasses.  By  Chr.  Dralle  ( Chem .  Zeit., 
1900,  24,  323 — 328.  Compare  Zulkowski,  Chem .  Ind .,  1899,  22,  280  ; 
1900,23,  108). — A  number  of  analyses  of  modern  glasses  have  been 
made  in  order  to  see  whether  Zulkowski’s  conclusions  hold  good,  as 
these  were  based  on  old  analyses.  The  author  does  not  agree  with 
Zulkowski  that  the  whole  of  the  iron  and  manganese  oxides  neces¬ 
sarily  act  as  acids ;  in  some  cases,  as  the  result  of  reduction  pro¬ 
cesses,  they  act  as  bases.  According  to  Zulkowski,  the  “  saturation 
coefficient  ”  (that  is,  equivalents  of  base/equivalents  of  acid)  of  a 
good  non-soluble  glass  should  be  0*333.  According  to  the  author,  the 
coefficient  may  lie  between  0*333  and  0*5. 

Again,  according  to  Zulkowski,  only  one  alkaline  earth  may  be 
present  in  a  good  glass,  but  the  author  finds  that  the  presence  of 
magnesium  in  addition  to  calcium  does  not  lower  the  quality  of  the 
glass.  J.  J.  S. 

[Preparation  of]  Permanganic  Acid  by  Electrolysis.  By 
Harmon  N.  Morse  and  J.  C.  Olsen  ( Amer .  Chem.  J .,  1900,  23, 
431 — 443). — A  method  of  preparation  of  a  solution  of  pure  perman¬ 
ganic  acid  by  the  electrolysis  of  its  potassium  salt  is  described  in 
detail.  Determinations  of  the  conductivity  of  permanganic  acid  pro¬ 
duced  by  the  electrolysis  of  the  silver  salt  gave  results  agreeing 
closely  with  those  obtained  by  Lov6n  (Abstr.,  1895,  ii,  451),  but 
differing  from  those  of  Franke  (Abstr.,  1895,  ii,  252).  E.  G. 

Crystalline  Form  of  the  Nickel  Sulphate  Compound  of 
Hydroxylamine.  By  Budolf  Uhlenhlth  (Annalen,  1900,  311, 
127 — 128). — The  compound  NiS04,6NH2*  OH,  first  described  by  the 
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author  (Abstr.,  1899,  ii,  661),  belongs  to  the  triclinic  system;  mea¬ 
surements  and  a  figure  are  given  in  the  paper.  M.  0.  F. 

Silico  vanadiomolybdates.  I.  By  Carl  Friedheim  and  C. 
Castendyck  (Ber.j  1900,  33,  1611 — 1629). — On  mixing  ammonium 
vanadate  and  ammonium  silicomolybdate  into  a  paste  with  water, 
interaction  occurs,  and  a  clear  red  solution  is  obtained,  the  intensity 
of  the  colour  being  greatest  when  the  molecular  ratio  (NH4)20, 
V205 :  2(NH4)20,  Si02,  12Mo03,  8H20  is  2:1  ;  from  a  solution  pre¬ 
pared  in  this  way,  an  ammonium  silicovanadiomolybdate,  3(NH4)20, 
Si02,  V205,  11Mo03,  2 7H20,  separates  in  lustrous,  red,  well-formed 
crystals,  often  2  cm.  in  length.  These  crystals  are  easily  soluble  in 
water,  and  during  their  formation  become  contaminated  by  sparingly 
soluble  ammonium  vanadiomolybdates  of  varying  composition,  the 
latter  being  separated  mechanically.  The  composition  of  these  am¬ 
monium  vanadiomolybdates,  according  to  the  order  of  their  separation, 
is  as  follows  :  (1)  2(NH4)20,  2V205,  5Mo03,  8H20,  yellow  ;  (2)  (NH4)20, 
Y205,  2Mo03,  4KT20,  yellowish-green;  (3)  2(bIH4)20,  3V205,  4MoOs, 
11H20,  bright  brown;  (4)  (NH4)20,  2V205,  2MoOs,  SH20,  reddish- 
brown  ;  (5)  4(NH4)20,  12V205,  5Mo03,  24H20,  brownish-red.  The 
first  three  of  these  are  microcrystalline,  whilst  the  two  last  form  felted 
needles. 

On  recrystallising  the  foregoing  ammonium  silicovanadiomolybdate 
from  water,  either  hot  or  cold,  decomposition  occurs,  and  a  series  of 
new  compounds ,  (1)  3(NH4)20,  Si02,  V205,  9Mo03,  20H2O ;  (2) 
3(NH4)20,  Si02,  V205,  IOM0O3,  21H20;  (3)  3(NH4)20,  Si02,  V205, 
15Mo03,  24H20,  is  obtained  ;  these  differ  little  from  the  parent  sub¬ 
stance  and  from  one  another  in  colour  and  crystalline  form,  but  are 
differentiated  by  the  behaviour  of  their  saturated  solutions  with  silver, 
lead,  and  mercurous  nitrates.  The  following  table  gives  their  principal 
physical  properties  : 


Ammonium  silicovanadio¬ 
molybdate,  Sp.  gr.  of  solid 

(NH4)20  :  Si02 :  V305 :  Mo03  at  18*. 

3:1:1:  9  +  20H2O  2*8020 

3:1:1:  10  +  21H2O  2*8044 

3:1:1  :11  +  27H20  2*8074 

3:1  :1:15  +  24H20  2*8162 


Sp.  gr.  of  satu¬ 
rated  sol.  at  18°. 

1*21322 
1*25275 
1  29266 
1*43761 


Solubility  in 
grams  per  c.c. 

0*32016 

0*35026 

0*38086 

0*48997 


It  is  noteworthy  that  the  addition  of  each  mol.  of  molybdenum 
trioxide  causes  a  regular  increase  of  approximately  0*00237  unit  in  the 
sp.  gr.  of  the  solid  salt ;  0*037  unit  for  the  sp.  gr.  of  the  saturated 
solution,  and  0*030  unit  for  the  solubility.  The  salts  containing 
9Mo03  and  15Mo03  can  be  recrystallised  unchanged  from  water,  but 
that  containing  10MoO3  yields  a  mixture  of  the  other  three  salts. 

On  adding  potassium  chloride  to  cold  saturated  solutions  of  these 
ammonium  salts,  crystalline  compounds  are  precipitated  which  owe 
their  origin  to  the  replacement  of  2K20  for  2(NH4)20  in  the  parent 
substances  ;  the  following  table  gives  their  physical  properties  : 
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Sp.  gr.  of  sat. 

Solubility  in 

Composition. 

Sp.  gr.  of  solid. 

sol.  at  18°. 

grams  per  c.c. 

(NH4),0,  2K20,  Si02,  V205, 1 
9Mo03,  20H2O  1 

2*8648 

1*17031 

0*24021 

(NH4)20,  2K20,  Si02,  Y206, 1 
10MoO3,  21H20  j 

2*8682 

1*19184 

0*25914 

(NH4)20,  2K20,  Si02,  V205,  t 
11Mo03)  12H20  J 

(NH4)20,  2K20,  Si02,  V205,  i 

2*8704 

2*8803 

1*21378 

0*27914 

15MoO.„  14H20  J 

Similar  laws  to  those  obtaining  in  the  case  of  the  original  ammonium 
compounds  regulate  the  change  of  sp.  gr.  and  solubility  of  these  salts  ; 
moreover,  the  replacement  of  4K  for  4NH4  in  the  original  salts  in¬ 
creases  the  sp.  gr.  in  each  case  by  a  constant  amount  equal  to  0*0634 
unit.  On  the  other  hand,  the  difference  between  the  sp.  gr.  of  satu¬ 
rated  solutions  of  the  corresponding  ammonium  and  potassium  salts 
increases  by  approximately  0*02  unit  for  each  addition  of  1Mo03,  whilst 
a  similar  increase  of  0*01  unit  is  observed  in  the  solubility.  W.  A.  D. 

Preparation  of  some  Uranium  Oxides.  By  Jules  Aloy  (Bull. 
Boc.  Chim.,  1900,  [iii],  23,  368 — 370). — Uranous  oxide,  U02,  is 
obtained  in  the  form  of  microscopic,  black  crystals  by  heating  crys¬ 
tallised  uranic  hydroxide  in  a  current  of  hydrogen.  When  thus 
prepared,  it  is  not  pyrophoric,  and  is  only  slowly  converted  into  the 
green  oxide  by  heating  to  redness.  The  violet  hydrate  of  uranoso- 
uranic  oxide,  TJ308,  which  Ebelmen  prepared  by  exposing  to  sunlight 
a  solution  of  uranium  oxalate,  is  more  readily  obtained,  in  a  similar 
manner,  from  an  alcoholic  solution  of  the  acetate,  or  from  a  mixture 
of  the  aqueous  solution  of  the  acetate  with  ether  ;  it  could  not  be 
obtained  crystalline.  The  violet  hydrate  is  readily  oxidised  to  uranic 
hydroxide  by  exposure  to  air,  and  when  boiled  with  water  it  yields 
orthorhombic  crystals  of  the  composition  U03,H20,  which  are  stable  in 
dry  air  at  100°.  A  crystallographic  study  of  these  crystals  has  been 
made  by  Bertrand.  N.  L. 

Compounds  of  Uranic  Acid  with  Sulphurous  Acid.  By 
Volkmar  Kohlschutter  ( Annalen ,  1900,  311,  1 — 25). — The  simplest 
compound  of  uranium  trioxide  with  sulphur  dioxide  was  first  obtained 
by  Girard  ( Compt .  rend .,  1852,  34,  22)  from  the  action  of  aqueous 
sulphurous  acid  on  uranic  acid,  and  is  also  produced  when  sulphur 
dioxide  is  passed  into  solutions  of  uranyl  acetate  and  uranyl  nitrate. 
It  is  a  pale  green,  crystalline  substance,  forming  minute,  slender 
needles  which  exhibit  double  refraction.  The  composition  is  expressed 
by  the  formula  U03,S02,4H20,  and  when  exposed  to  a  temperature  of 
105°  during  an  hour,  the  substance  loses  3JH20. 

The  compounds,  2U03,3S02,R20,  prepared  by  dissolving  the  foregoing 
substance  in  much  sulphurous  acid,  and  adding  an  alkali  hydrogen 
sulphite  to  the  solution  heated  on  the  water-bath,  are  identical  with 
compounds  obtained  by  Scheller  ( Annalen ,  1867,  144,  238),  who 
ascribed  to  them  the  erroneous  formula  U02*0B,S03H ;  the  potassium, 
and  sodium  derivatives  of  this  substance  are  described. 
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When  uranyl  sulphite,  U08,S02,4H20,  is  heated  on  the  water-bath 
with  aqueous  sulphurous  acid  in  amount  insufficient  to  dissolve  it, 
large,  golden-yellow  prisms  separate  ;  this  compound  has  the  empirical 
formula,  TJ03,S02,2£H20,  and  loses  2|4I20  when  heated  at  105°. 

The  compounds ,  4U03,5S02,R20  -f  ccH20,  is  prepared  by  adding  an 
alkali  hydrogen  sulphite  to  uranyl  nitrate,  filtering  the  amorphous 
precipitate,  and  heating  it  on  the  water-bath  with  aqueous  sulphurous 
acid  in  quantity  insufficient  for  dissolution  ;  the  potassium,  ammonium , 
and  sodium  derivatives  of  this  substance  are  described. 

The  compounds ,  3U03,2S02,R20,  produced  by  the  action  of  water 
on  the  foregoing  substances,  are  orange-yellow,  crystalline  salts )  the 
potassium ,  ammonium ,  and  sodium  derivatives  have  been  prepared. 

The  compounds ,  U03,2S02,R20,  obtained  by  passing  sulphur  dioxide 
through  uranyl  nitrate  to  which  excess  of  alkali  hydroxide  has  been 
added,  separate  from  the  clear,  dark  yellow  liquid  in  crystalline 
crusts ;  the  ammonium  and  potassium  derivatives  have  been  prepared. 

Constitutional  formulae  for  these  compounds  are  suggested  by  the 
author.  M.  O.  F. 

Mode  of  Decomposition  of  Certain  Metallic  Perchlorides. 
By  William  Oechsner  de  Coninck  ( Compt .  rend.,  1900,  130, 
1551 — 1552). — Auric,  platinic,  and  ferric  chlorides  are  decomposed 
when  their  aqueous  solutions  are  filtered  through  animal  charcoal,  the 
metals  being  completely  retained  by  the  filter  whilst  the  acid  radicle 
remains  in  the  filtrate.  Similar  results  were  obtained  with  saw-dust, 
brick-dust,  and  coarse  or  fine  grained  coke-dust ;  fine  sand,  on  the  other 
hand,  has  no  action  on  the  perchlorides.  This  mode  of  decomposition 
does  not  obtain  with  ferrous  chloride,  and  its  nickel,  cobalt,  man¬ 
ganese,  zinc,  copper,  and  magnesium  analogues  ;  stannous  chloride  in 
dilute  hydrochloric  acid  undergoes  oxidation  and  the  oxychloride 
produced  is  completely  absorbed  by  the  animal  charcoal.  G.  T.  M. 

Platinum  Compounds  of  Hydroxylamine.  By  Rudolf 
Ghlenhuth  ( Annalen ,  1900,  311,  120 — 126). — The  platinum  base, 
Pt(NH2*OH)4(OH2),  prepared  by  treating  hydroxylamine  (12  mols.)  with 
hydroplatinichloric  acid  (1  mol.)  in  dilute  aqueous  solution,  boiling 
the  liquid  till  colourless,  and  allowing  it  to  cool  slowly,  separates  in 
slender,  snow-white  needles,  insoluble  in  water,  alcohol,  or  ether, 
but  readily  soluble  in  dilute  mineral  acids,  acetic  acid,  or  formic 
acid.  Cold  dilute  nitric  acid  dissolves  it,  and  when  heated,  decomposes 
it  completely.  When  heated  at  173°,  the  dry  base  explodes  and  be¬ 
comes  ignited.  The  sulphate,  Pt(NH2*0H)4S04,  forms  large,  triclinic 
crystals  containing  1H20.  The  hydrochloride,  Pt(NH2’OH)4Cl2,  crys¬ 
tallises  in  flat  needles ;  the  action  of  dilute  hydrochloric  acid  on  the 
base  also  gives  rise  to  the  yellow  salt,  Pt(NH2#OH)2Cl,  which  forms 
long,  golden-yellow  needles,  and  the  blue  salt ,  Pt(NH2*OH)2Cl2,  which 
crystallises  in  blue  needles.  The  nitrate  forms  lustrous,  colourless 
needles.  M.  O.  F. 
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Roumanian  Petroleums.  By  Lazar  Edeleanu  and  G.  A.  Filiti 
(Bull.  Soc.  Chim .,  1900,  [iii],  23,  382 — 403). — The  first  part  of  this 
preliminary  paper  deals  with  the  chemical  composition  of  Roumanian 
petroleums.  These  consist  principally  of  carbon  and  hydrogen,  but 
small  quantities  of  oxygen  are  often  found,  especially  in  the  denser 
varieties  from  Matita  and  Sarata,  owing  to  the  presence  of  compounds 
of  an  acid  character  which  are  extracted  from  the  oil  by  alkalis.  In 
some  specimens,  traces  of  nitrogen  and  sulphur  are  found,  the  latter 
possibly  in  the  form  of  compounds  analogous  to  thiophen.  A  sample 
of  petroleum  from  Berka  (Buzen),  having  a  sp.  gr.  0*824  at  15°,  was 
specially  examined  with  the  object  of  ascertaining  the  nature  and 
amount  of  benzene  hydrocarbons  contained  therein.  From  the  results 
obtained  by  fractionally  distilling  the  oil,  treating  the  separate  frac¬ 
tions  with  nitric  acid,  and  isolating  the  nitro-derivafcives  thus  pro¬ 
duced,  the  presence  of  considerable  quantities  of  benzene,  toluene, 
m-xylene,  mesitylene,  and  probably  higher  homologues,  was  proved. 
Nearly  all  the  Roumanian  petroleums  examined  were  found  to  contain 
hydrocarbons  of  the  benzene  series,  some  only  in  very  minute  quanti¬ 
ties,  as  with  the  oils  from  Casin  and  Recea,  and  others  in  much  larger 
proportions,  as  was  the  case  with  oils  from  Campeni-Parjol,  Colibasi,  <fcc. 

In  the  second  part  of  the  paper  the  physical  and  technical  properties 
are  dealt  with,  and  the  results  obtained  from  36  specimens  of  petr¬ 
oleum  from  the  provinces  of  Dambovita,  Buzeu,  Prahova,  and  Bacau, 
are  recorded  in  five  tables.  The  colour  of  the  oils  varied  from  clear 
yellow  to  opaque  brown  or  black,  and  all  exhibited  a  greenish  fluor¬ 
escence.  The  sp.  gr.  at  15°  ranged  from  0'7833  to  0*9050,  the  boiling 
point  from  25°  to  62°,  and  the  viscosity  at  20u  (water  at  20°  =  1)  from 
1*04  to  4*88,  but  usually  lay  between  2*00  and  2*80.  The  odour  was 
in  most  cases  feebly  ethereal  and  agreeable,  but  some  specimens  had  a 
strong  alliaceous  odour  and  others  an  odour  of  hydrogen  sulphide. 
The  flash  point,  as  determined  with  the  Abel-Pensky  apparatus,  was 
almost  always  below  0°.  The  behaviour  of  the  oils  on  distillation  was 
carefully  studied  and  the  characters  of  the  various  products  examined. 
The  best  light  oils  are  yielded  by  petroleums  from  Campeni-Parjol, 
Casin,  Poiana,  Plopeni,  and  Predeal  Berka,  whilst  the  Gura  Ocniti, 
Tintea,  and  Sarata  petroleums  are  richest  in  heavy,  high  boiling  oils. 

N.  L. 

Minerals  from  the  Bogoslowsk  District,  Urals.  By  Eugraph 
S.  von  Fedoroff  and  W.  W.  Nikitin  (Ann.  Geol.  Min.  Btissie,  1899, 
3,  79 — 91,  91 — 103). — A  description  is  given  of  several  mineral 
species  from  the  Bogoslowsk  mining  district,  where  ores  of  copper 
and  iron  are  won.  Analyses  are  given  of  the  following. 

Quartzine  in  the  form  of  microscopic  spherulites,  with  a  little  bright 
green  chloritic  mineral  in  the  interspaces,  occurs  as  blocks  embedded 
in  diabase  on  the  river  Kakwa.  Analysis  gave  : 

Si02.  AloOojFeOo.  CaO.  MgO. 

90*83  5*25  0*33  0*29 


H20. 

2*1 
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Garnet  from  augite-garnet  rocks  gave  I  for  the  resin-brown,  and  II 
for  the  pale  greenish  crystals. 


Si03. 

Fe203. 

A1A 

Mn203.  FeO. 

CaO. 

I.  34-98 

23*77 

3*32 

1*22  3*33 

34*06 

II.  38-22 

25*62 

2*11 

0*58  1*96 

31*80 

Datolite  occurring  as  a 

crust  on 

the  walls  of  a  diabase  dyke  gave 

on  analysis 

by  Januschkewitsch  : 

Si02. 

A 1203,  Fe,03. 

CaO. 

MgO.  II20,C0,, 

b203. 

36*77 

0-31 

33*78 

1-5  8-4 

[19-24] 

Muschketowite  is  the  name  given  to  a  pseudomorph  of  magnetite 
after  haematite ;  it  has  the  platy  structure  of  haematite,  but  a  black 
streak,  and  is  strongly  magnetic  with  polarity.  The  analysis 
(Fe208,  75*35;  FeO,  19*88;  H20,  0*31;  insol.,  4*4)  shows  that  the  change 
from  haematite  to  magnetite  has  not  been  quite  complete. 

Marsjatskite  is  the  name  given  to  a  manganglauconite  which  forms 
the  bulk  of  a  Tertiary  sandstone  in  the  Marsjat  forest ;  the  micro¬ 
scopic  grains  are  amorphous,  and  have  a  very  pale  green  tint.  A 
partial  analysis  of  the  rock,  which  also  contains  grains  of  quartz  and 
other  minerals,  gave  :  Si02,  20*94;  Fe203,  8*78;  Mn,  25*66  per  cent. 
On  exposure  to  air,  the  material  is  easily  altered,  giving  rise  to 
workable  deposits  of  manganese  ores  containing  35 — 40  (max.  50) 
per  cent,  of  manganese.  L.  J.  S. 

Jadeite  from  Piedmont.  By  Giuseppe  Piolti  (Jahrb.  Min., 
1900,  i,  Kef.  341  ;  from  Atti  Accad .  Sci.  Torino ,  1899,  34,  600 — 608. 
Compare  Abstr.,  1898,  ii,  525). — A  green  pebble  found  in  a  moraine 
at  the  entrance  of  the  Susa  Valley,  near  Kivoli,  has  the  characters  of 
jadeite.  Sp.  gr.  3*407.  The  results  of  the  analysis  differ  considerably 
from  those  required  by  the  jadeite  formula,  NaAl(Si03)2,  but  agree 
with  those  of  an  analysis  by  Damour  of  Asiatic  jadeite  : 

Loss  on 

Si02.  A4O3.  Fe203.  Cr203.  CaO.  MgO.  ignition.  Total. 

55*11  9*66  7*55  trace  12*04  7*33  7*84  0*33  99*86 

Only  one  pebble  was  found,  and  the  original  locality  of  the  material 
is  not  known.  This  occurrence  is  discussed  in  connection  with  the 
neolithic  jade  implements  of  Central  Europe.  L.  J.  S. 

Minerals  from  the  Radauthal,  Harz.  By  Johannes  Fromme 
(Jahresber.  Ver .  Naturwiss.  Braunschweig,  1900, 12,  31 — 42). — Descrip¬ 
tions  are  given  of  several  minerals  from  the  gabbro  and  the  pegmatite 
of  the  Radauthal  near  Harzburg  in  the  Harz. 

Cavities  between  the  gabbro  and  pegmatite  are  filled  with  calcite 
and  a  chloritic  mineral ;  the  latter,  which  is  referred  to  chalcodite, 
occurs  as  scaly  to  granular  masses  of  a  greyish-green  colour ;  sp.  gr. 
2*44.  It  is  easily  decomposed  by  hydrochloric  or  sulphuric  acid,  with 
separation  of  flocculent  silica.  The  following  is  the  mean  of  two 
analyses  made  on  material  separated  from  calcite  by  the  action  of 
acetic  acid.  Direct  determinations  of  the  iron  on  unprepared  material 
gave  Fe203,  4*82;  and  FeO,  28*20  per  cent. 
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SiOa.  A1203.  Fe203.  FeO.  MnO.  CaO.  MgO.  H20.  K20,Na20.  Total. 

47*15  4*49  9*00  24*60  1*49  0*50  3*71  8*70  traces  99*64 

L.  J.  S. 

Weathering  of  Diabase  in  Virginia.  By  Thomas  L.  Watson 
(Amer.  Geologist,  1899,  24,  355 — 369.  Compare  Abstr.,  1898,  ii,  612). 
— Analyses  are  given  of  the  fresh  and  altered  rock  from  a  dyke  adja- 
cent  to  the  one  previously  described,  and  similar  results  are  obtained. 

L.  J.  S. 

Meteorite  from  Brgheo,  Somaliland.  By  Ettore  Artini  and 
Gilberto  Melzi  ( Jahrb .  Min,,  1900,  i,  Ref.  357 — 360;  Soc.  d'Esplora - 
zione  Commercials  in  Africa ,  Milan,  1898,  12  pp.,  and  Rend .  R .  1st . 
Lombardo,  1898,  [ii],  31,  983 — 994). — This  stone  fell  in  July,  1889,  at 
Ergheo,  near  Brava,  in  the  Somali  peninsula  ;  it  weighs  20,375  grams, 
but  was  originally  somewhat  larger.  Sp.  gr.  3*31.  Chondrules  of 
olivine  or  of  enstatite  or  of  both  are  set  in  a  crystalline  ground  mass 
of  olivine  and  enstatite;  troilite,  metallic  nickel-iron,  magnetite,  glass, 
maskelynite,  and  possibly  felspar  are  also  present.  Analysis  by  G. 
Boeris  gave  the  following  results  : 


Metallic  Fe. 

Ni  +  Co. 

FeS.  Sol.  in  HC1. 

Insol.  in  HC1. 

Total. 

0*57 

0*17 

9*48 

56*50 

32-73 

99*45 

Si02.  FeO. 

A!203. 

CaO. 

MgO.  Na20,K20.  Total. 

Sol.  in  HOI 

23-69  12-95 

0*56 

0-71 

18-59  — 

56-50 

Insol.  in  HC1 

57-62  12-79 

5*11 

1*13 

23*06  0*41 

100*12 

L.  J.  S. 


Meteoric  Iron  from  Morradal,  Norway.  By  Emil  W.  Cohen 
[Jahrb.  Min.,  1 900,  i,  Ref.  354  ;  Videnskabs-Selskabets  Skrif ten, Christiania, 
1898,  Class  I,  No.  7,  12  pp.). — This  iron  was  found  at  Morradal  near 
Grjotli,  between  Skiaker  and  Stryn  ;  it  weighs  2750  grams.  It  belongs, 
with  the  irons  from  Southland  and  Babb's  Mill,  to  the  group  of 
ataxites  rich  in  nickel.  Analysis  by  0.  Sjostrom  gave  : 

Fe.  Ni.  Co.  Cu.  Cr.  P.  S.  Sp.  gr. 

79*67  18*77  1*18  0*06  0*06  0*18  0*27  7*8543 

This  corresponds  with  the  following  mineralogical  composition  : 
nickel-iron,  98*12;  schreibersite,  1*17 ;  troilite,  0*55  ;  daubreelite,  0*16. 

L.  J.  S. 

Mineral  Water  from  the  Cold  or  “Park”  Spring  at  Evaux- 
les-Bains  (Creuse).  By  Edmond  Bonjean  [Bull.  Soc.  Chim.y  1900, 
[iii],  23,  405 — 407). — This  is  a  saline,  alkaline  water  containing  1*492 
grams  of  solid  matter  per  litre  and  having  a  temperature  of  8° ;  minute 
quantities  of  lithium,  manganese,  arsenic,  and  fluorine  were  detected. 

N.  L. 

Mineral  Water  from  the  Brault  No.  3  Spring  at  Sail-sous- 
Conzan  (Loire).  By  Edmond  Bonjean  [Bull.  Soc.  Chim.y  1900,  [iii], 
23,  408 — 409). — The  water  contains  2*1305  grams  per  litre  of  solid 
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matter,  consisting  chiefly  of  sodium,  potassium,  calcium,  and  mag¬ 
nesium  carbonates  ;  it  is  remarkable  for  the  large  quantity  of  free 
carbon  dioxide  it  contains,  namely,  1438  c.c.  per  litre.  N.  L. 

Waters  of  Salsomaggiore.  By  Baffaele  Nasini  and  Francesco 
Anderlini  ( Gazzetta ,  1900,  30,  i,  305 — 333). — The  mineral  con¬ 
stituents  of  these  waters  consist  mainly  of  sodium  and  calcium 
chlorides,  small  quantities  of  a  large  number  of  other  salts  being  also 
present.  They  are  very  rich  in  bromine  and  iodine,  and  contain  a 
larger  proportion  of  strontium  and  lithium  than  any  other  known 
natural  water ;  the  quantities  of  these  constituents  in  grams  per  litre 
of  the  water  from  the  spring  “  delle  Saline’  are*  Br,  0*26411; 
I,  0*06050  ;  Sr,  0*42780 ;  Li,  0*12152.  The  dissolved  gases,  present  to 
the  extent  of  20*64  c.c.  per  litre,  consist  principally  of  methane, 
ethane,  and  carbon  dioxide,  with  smaller  quantities  of  heavy  hydro¬ 
carbons,  nitrogen  and  oxygen  (compare  this  vol.,  ii,  415).  T.  H.  P. 
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Physiological  Chemistry. 

Action  of  Morphine  on  Respiration.  By  Hugo  Winternitz 
( Pfliiger's  Archiv ,  1900,  80,  344 — 350.  Compare  this  vol.,  ii,  221). — 
Polemical.  The  work  of,  and  conclusions  drawn  by,  Impens  (this  vol., 
ii,  28)  are  criticised.  W.  D.  H. 

R61e  of  Purine  Substances  in  Human  Metabolism.  By 
Richard  Burian  and  Heinrich  Schur  {(Pfliiger's  Archiv ,  1900,  80, 
241 — 343). — Every  healthy  adult  excretes  a  certain  characteristic 
amount  of  alloxuric  or  purme  substances,  which  is  independent  of  his 
diet.  This  is  the  result  of  tissue  metabolism,  and  may  be  termed 
‘  endogenous  urinary  purine.’  Its  amount  may  be  directly  estimated 
by  examining  the  urine  after  a  diet  of  substances  which  are  practically 
free  from  purine  compounds  (milk,  white  bread,  potatoes,  rice,  green 
vegetables,  eggs,  and  cheese).  Examination  of  the  urine  during  hunger 
does  not  give  trustworthy  results  ;  but  on  ordinary  diet,  the  amount 
of  urinary  purine  is  increased  by  a  part  of  the  ‘  nutrition  purine, 
and  this  may  be  termed  ‘  exogenous  urinary  purine.’  The  nutrition 
purine  does  not  pass  wholly  into  the  urine ;  a  certain  fraction  remains 
in  the  organism,  the  purine  double  ring  being  broken  down.  The 
amount  of  the  remainder  (exogenous  urinary  purine)  differs  for  different 
forms  of  food,  and  is  but  little  affected  by  the  individuality  of  the 
subject  of  the  experiment.  The  following  table  gives  some  of  the 
figures  quoted  : 

Total  percentage  of  Percentage 

purine  substances  in  of  exogenous  urinary 


Diet.  diet.  purine. 

Beef  and  veal  .  0*06  0  03 

Coffee  .  0*2  0*075 

Calf’s  liver  .  0*12  0*06 

Calf’s  spleen .  0*16  0*08 

Calf’s  thymus  .  0*4  0*1 
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By  subtracting  the  exogenous  from  the  total  urinary  purine,  the 
endogenous  urinary  purine  is  obtained,  and  the  results  agree 
closely  with  the  numbers  obtained  by  direct  estimation  ;  it  varies  in 
the  majority  of  people  from  0*1  to  0*2  gram  daily;  but  higher  and 
lower  values  were  obtained.  W.  D.  H. 

Use  of  Horse-flesh  as  Food.  By  Eduard  Pfluger  ( Pfliigers 
Archiv ,  1900,  80,  111 — 138). — Horse-flesh  by  itself  causes  digestive 
disturbances,  especially  diarrhoea.  This  is  partly,  but  not  wholly, 
explained  by  the  poorness  of  the  tissue  in  fat.  There  is,  however, 
besides,  some  toxic  material  in  the  flesh,  which  is  removed  by  ex¬ 
traction  with  hot  water  or  alcohol ;  it  is  not  soluble  in  ether.  It  was 
not  further  identified.  Horse-flesh,  before  it  is  eaten,  should,  therefore, 
be  extracted  with  hot  water,  and  mixed  with  either  mutton  or  beef 
fat ;  these  solid  fats  are  better  than  that  of  the  pig.  The  modern 
view  of  fat  absorption,  namely,  that  hydrolytic  decomposition  of  the 
fat  is  necessary,  is  supported.  W.  D.  H. 

Note  by  Abstractor. — Pfluger’s  experiments  were  made  on  dogs, 
but  recent  experiences  during  the  siege  of  Kimberley  have  led  to  the 
same  result.  The  necessity  of  mixing  the  horse-flesh  with  beef  suet 
was  well  known  to  the  medical  men  in  South  Africa. — W.  D.  H. 

Sugar  as  Food.  By  Friedrich  Strohmer  (Bied.  Centr.,  1900,  29, 
172 — 174;  from  Oest.  Ung.  Zeit .  Zuclcerind .  Landw .,  1899,  Heft  3). — 
The  importance  of  sugar  as  food  is  indicated  by  the  fact  that  in  human 
milk  lactose  is  the  most  prominent  constituent,  and  the  results  of 
Soxhlet  and  Biedert’s  experiments  showed  that  sucrose  is  at  any  rate 
not  inferior  to  lactose. 

According  to  Schumburg,  even  small  amounts  of  sugar  (30  grams) 
will  renew  the  power  of  muscles,  tired  by  work,  in  half  or  three- 
quarters  of  an  hour.  Sugar  is  accordingly  specially  suited  for  the 
production  of  muscular  force,  this  property  being  increased  by  the 
action  of  sugar  on  the  nervous  system  in  overcoming  the  feelings  of 
fatigue. 

Excessive  consumption  of  sugar  is  to  be  avoided,  as  digestion  would 
be  interfered  with ;  no  injury  to  the  teeth  will  result,  as  is  frequently 
supposed.  When  properly  employed,  sugar  is  of  great  value  as 
food,  especially  after  bodily  exertion.  N.  H.  J.  M. 

Mineral  Statics  of  the  Human  Foetus  during  the  last  Five 
Months  of  Intrauterine  Life.  By  Louis  Hugounenq  ( Compt .  rend ., 
1900,  130, 1422 — 1424). — Sodium  chloride  is  assimilated  by  the  human 
foetus  chiefly  at  the  beginning  and  during  the  middle  period  of  gesta¬ 
tion,  but  the  assimilation  of  this  compound  falls  off  markedly  towards 
the  end  of  the  period.  During  the  second  half  of  gestation,  the 
assimilation  of  phosphoric  acid  is  very  regular,  but  increases  some¬ 
what  towards  the  end,  whilst  the  assimilation  of  calcium  increases 
very  markedly  towards  the  end  and  becomes  relatively  greater  than 
that  of  phosphoric  acid,  the  excess  being  found  in  the  ash  in  the  form 
of  calcium  carbonate.  With  these  exceptions,  the  assimilation  of  in¬ 
organic  constituents  is  almost  constant  during  the  last  five  months, 
although  there  is  a  marked  increase  in  the  total  weight  towards  the 
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end.  The  cellule  of  the  embryo  at  four  months  has  practically  the 
same  requirements,  as  regards  inorganic  food,  as  the  cellule  at  the  end 
of  gestation.  The  maximum  rates  of  assimilation  of  sodium  chloride 
on  the  one  hand,  and  of  phosphoric  acid  and  calcium  on  the  other, 
correspond  respectively  with  the  genesis  of  the  red  corpuscles  and  of 
the  osseous  system.  C.  H.  B. 

Role  of  Iron  in  Blood  Formation.  By  A.  Hofmann  (Virchow's 
Archiv,  1900,  160,  235 — 306). — Iron  in  various  forms  of  organic  and 
inorganic  combination  is  absorbed  in  the  duodenum,  and  is  carried  in 
union  with  proteid  in  the  ‘  transport  ’  cells  of  the  blood  to  the  spleen, 
liver,  and  especially  to  the  bone  marrow.  The  principal  use  of  the 
metal  is  to  act  as  a  stimulus  to  the  red  marrow.  It  causes  an  increase 
in  the  growth  and  activity  of  this  tissue,  and  so  leads  to  an  increased 
formation  of  the  blood  discs.  In  chlorosis,  the  bone  marrow  becomes 
comparatively  inactive.  W.  D.  H. 

Action  of  Oxygen  on  the  Excised  Mammalian  Heart.  By 
GOnther  Strecker  ( PJluger's  Archiv ,  1900,  80,  161 — 175). — A  new 
apparatus  is  described  and  figured  for  artificially  feeding  an  excised 
mammalian  heart.  The  most  important  result  of  the  experiments 
recorded  is  the  importance  of  oxygen  in  the  nutritive  fluid.  Blood 
containing  car  boxy  haemoglobin  soon  brings  the  heart  to  a  standstill, 
not  because  carbon  monoxide  is  a  poison  to  the  organ,  for  it  still 
remains  excitable,  but  because  it  contains  no  free  or  readily  dissociable 
oxygen.  Fresh  arterial  blood  will  set  such  a  heart  beating  again.  This 
need  of  oxygen  for  cardiac  activity  has  been  previously  insisted  on  by 
Yeo  (J,  Physiol, ,  1885,  6,  535),  and  more  recently  in  connection  with 
the  mammalian  heart  by  Porter  (Amer.  J.  Physiol,,  1898,  1,  511). 

W.  D.  H. 

Value  of  Calcium  and  Potassium  Ions  in  Cardiac  Activity. 
By  Jacques  Loeb  (P finger's  Archiv,  1900,  80,  229 — 232). — The  con¬ 
clusion  is  drawn  that  calcium  and  potassium  ions  are  unnecessary  for 
the  maintenance  of  cardiac  and  other  rhythmical  actions,  but  their 
usefulness  is  indirect  in  neutralising  the  poisonous  action  of  the 
sodium  chloride  which  is  present  in  the  blood  and  in  sea  water. 

W.  D.  H. 

Elementary  Composition  and  Heat  of  Combustion  of 
Human  Fat.  By  Francis  Gano  Benedict  and  Emil  Osterberg 
(Amer.  J.  Physiol 1900,  4,  69 — 76). — The  composition  of  human  fat 
appears  to  be  remarkably  constant ;  the  average  of  twenty-four  deter¬ 
minations  gives  hydrogen,  11' 78,  and  carbon,  76*08  per  cent.  The 
heat  of  combustion  averages  9*523  cal.  per  gram.  W.  D.  H. 

Preparation  of  Pure  Glycogen.  By  Ernst  Bendix  and  Julius 
Wohlgemuth  (P fliiger's  Archiv ,  1900,  80,  238 — 240). — Glycogen 
prepared  by  Pfluger’s  modification  of  Kiilz’s  method  gives  the  phloro- 
glucinol  and  orcinol  reactions  for  pentoses.  This  is  due  to  an  admix¬ 
ture  with  a  pentose  or  pentosan,  for  after  repeated  solution  in  hot 
water  and  precipitation  by  alcohol,  the  reaction  is  lost.  After 
treatment  of  the  impure  glycogen  with  hydrochloric  acid,  and  removal 
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of  the  greater  part  of  the  sugar  so  formed  by  fermentation  with  yeast, 
the  product  yields  two  osazones,  one  of  which  is  hexosazone,  from  the 
remains  of  the  sugar  not  decomposed  by  the  yeast ;  the  other,  which 
melts  at  153 — 155°,  has  all  the  characters  of  pentosazone.  The 
source  of  the  pentose  is  believed  to  be  the  nucleo-proteid  of  the  liver  ; 
indeed,  the  glycogen  is  usually  contaminated  with  nuclein. 

W.  D.  H. 

Physiology  of  the  Suprarenal  Capsules.  By  Benjamin 
Moore  and  C.  0.  Purinton  ( Amer .  J.  Physiol .,  1900,  4,  51 — 56, 
57 — 59). — The  cause  of  the  death  which  often  supervenes  within  24 
hours  after  extirpation  of  the  suprarenals  is  obscure.  In  cats,  cardiac 
thrombosis  is,  however,  frequently  found,  A  predisposing  condition 
for  the  ready  occurrence  of  intravascular  clotting  is  to  be  found  in  the 
enfeeblement  of  the  circulation. 

The  large  relative  size  of  these  organs  in  foetal  animals  is  not  found 
in  all  animals,  as,  for  example,  in  the  cat.  In  the  human  embryo  and 
new-born  child,  the  glands  are  comparatively  large,  but  their  medulla 
contains  neither  chromogen  nor  active  physiological  principle.  In  the 
embryonic  ox  and  goat,  both  appear  to  be  present.  W.  D.  H. 

Alimentary  Oxaluria.  By  Galileo  Pierallini  (Virchow's 
Archivy  1900,  160,  173 — 185). — The  soluble  and  insoluble  salts  of 
oxalic  acid,  the  latter  in  smaller  degree,  are  absorbed,  and  pass  as 
calcium  oxalate  into  the  urine.  Foods  containing  excess  of  oxalates 
cause  the  excretion  to  increase.  The  absorption  of  such  insoluble 
oxalates  as  that  of  calcium  can  hardly  be  explained  as  the  result  of 
the  action  of  the  dilute  acid  of  the  gastric  juice,  but  is  attributed  to 
decomposition,  brought  about  by  the  presence  of  alkali  carbonates  in 
the  intestine.  W.  D.  H. 

Action  of  certain  Renal  Poisons.  By  W.  Lindemann  (Ann. 
Inst.  Pasteur ,  1900,  14,  49 — 59). — This  records  the  commencement  of 
a  research  on  poisons  which  affect  the  kidneys,  and  aims  at  the 
elucidation  of  the  manner  in  which  the  toxins  in  serum,  and  in  such 
diseases  as  scarlet  fever,  bring  about  renal  disorder.  The  special 
poison  here  investigated  is  vinylamine,  and  the  experiments  were 
performed  on  mice,  rabbits,  and  dogs,  some  of  which  were  rapidly 
killed  with  fatal  doses,  and  others  subjected  to  chronic  poisoning.  In 
immediately  fatal  cases,  the  main  effects  in  the  kidney  are  explicable 
by  anaemia.  In  the  more  chronic  cases,  the  urine  is  dilute,  highly 
albuminous,  and  contains  casts  and  epithelial  debris ;  the  kidneys 
show  signs  of  acute  nephritis.  The  interstitial  connective  tissue  is 
not  affected.  Certain  toxic  serums  produce  somewhat  similar  results. 

W.  D.  H. 
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Fermentation  of  Cellulose.  By  Y.  Omelianskv  ( Chem .  Centr ., 
1900,  i,  918 — 919  ;  from  Arch.  Sci.  biolog .  St.  Petersb .,  7,  411 — 434. 
Compare  Abstr.,  1898,  i,  291). — The  morphological  properties  of 
Bacillus  fermentationis  cellulosce  are  described  in  the  original  paper. 
Cellulose  is  attacked  by  this  organism  in  solutions  which  contain  only 
mineral  salts,  the  fermentation  being  effected  through  a  series  of 
changes,  by  which  the  specific  ferment  is  gradually  purified,  and 
eventually  left  as  a  pure  culture.  The  cellulose  yields  70  per  cent,  of 
fatty  acids,  acetic  acid,  and  butyric  acid,  and  30  of  gases  (carbon 
dioxide  and  hydrogen)  *  methane  is  only  formed  in  the  last  phases, 
and  is  possibly  due  to  the  action  of  another  microbe.  Hoppe-Seyler’s 
fermentation  of  cellulose  in  which  carbon  dioxide  and  marsh  gas  are 
formed,  but  no  solid  or  liquid  products,  is  probably  effected  by  a 
bacillus  which  has  not  yet  been  isolated;  this  bacillus  is  probably  not 
the  amylobacterium.  E.  W.  W. 

Identity  of  the  ^Erogenic  Bacillus  of  Milk  with  the  Pneumo¬ 
bacillus  of  Friedlander.  By  Leon  Gbimbert  and  G.  Legros 
( Compt .  re7id.,  1900,  130,  1424* — 1425). — The  gerogenic  bacillus  of 
milk  and  the  pneumo-bacillus  of  Friedlander  agree  in  the  following 
characteristics,  and  seem  to  be  completely  identical ;  they  are  im¬ 
mobile,  do  not  liquefy  gelatin,  and  do  not  produce  indole  in  culture 
fluids  containing  peptone,  but  ferment  various  carbohydrates,  yielding 
products  which  vary  with  the  nature  of  the  sugar;  and  they  produce 
capsules  in  the  blood  of  animals  inoculated  with  them.  C.  H.  B. 

Action  of  the  Bacillus  Anthracis  on  Carbohydrates.  By 
Mdlle.  Napias  (Ann.  Inst.  Pasteur ,  1900,  14,  232 — 248). — The 
anthrax  bacillus  attacks  starchy  and  saccharine  materials,  yielding 
lactic  and  acetic  acids.  The  latter  acid  is  believed  to  be  formed  from 
the  former.  In  virulent  species,  proteolytic  properties  axie  dominant, 
and  in  attenuated  specimens  amylolytic  action  is  predominant. 

W.  D.  H, 

Proteolysis  produced  by  Aspergillus  Niger.  By  G.  Malfi- 
tano  (Ann.  Inst.  Pasteur ,  1900,  14,  60 — 81).- — The  secretion  of  a 
proteolytic  enzyme  is  constant  during  the  life  of  Aspergillus  niger , 
and  is  chiefly  associated  with  the  death  of  the  cells.  It  is  believed 
that  such  agents  will  not  only  produce  effects  on  the  surrounding 
medium,  for  instance,  the  liquefaction  of  gelatin,  but  also  in  the 
protoplasm  of  the  cells  carry  out  the  work  of  disassimilation. 

\V.  D.  H. 

Resolution  of  a  Racemic  Compound  by  means  of  Moulds. 
By  C.  Ulpiani  and  S.  Condelli  ( Gazzetta ,  1900,  30,  i,  382 — 394). — 
Results  are  given  of  a  number  of  experiments  made  to  determine  the 
conditions  best  suited  for  the  resolution  of  a  racemic  compound  into 
its  optically  active  isomerides  by  means  of  moulds.  The  spores  of 
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Aspergillus  niger  do  not  develop  in  absence  of  oxygen,  but  they  are 
not  killed,  unless  indeed  by  a  very  long  exposure  in  a  vacuum.  This 
mould  attacks  a  racemic  compound  more  energetically  in  presence  of 
a  small  quantity  of  oxygen  than  when  a  larger  quantity  is  present, 
but  at  the  same  time  less  of  the  optically  active  isomeride  is  ob¬ 
tained,  since  Pfeifer's  economic  coefficient,  that  is,  the  ratio  of 
material  consumed  to  that  formed,  has  a  greater  value  when  there  is  a 
deficiency  in  the  oxygen  employed.  The  life,  and  hence  also  the 
activity,  of  moulds  are  almost  entirely  inhibited  by  sunlight,  and  the 
rapidity  with  which  a  racemic  compound  is  resolved  increases  as  the 
luminosity  decreases,  and  increases  also  with  the  temperature.  Ex¬ 
periments  with  racemic,  lactic,  and  mandelic  acids  and  alanine  show 
that  Penicillium  glaucum  flourishes  best  in  solutions  of  greater  con¬ 
centration  and  less  acidity  than  is  the  case  with  Sterigmatocystis  niger. 
The  proportion  of  inorganic  salts  necessary  for  the  complete  develop¬ 
ment  of  moulds  is  very  small,  the  small  quantity  dissolved  from  the 
glass  vessel  containing  the  solution  being  sufficient.  On  growing 
Sterigmatocystis  niger  in  5  litres  of  solution  containing  120  grams  of 
crystallised  racemic  acid  and  small  quantities  of  ammonium,  potassium, 
and  magnesium  salts,  it  was  found  that  in  the  first  period,  extending 
to  the  end  of  the  32nd  day,  (^-tartaric  acid  was  almost  exclusively 
destroyed ;  after  this,  the  destruction  of  the  dextro-acid  continued,  and 
was  completed  after  a  further  33  days,  27  per  cent,  of  the  total 
Isevo-acid  being  also  destroyed  ;  during  the  third  period,  from  the 
65th  to  the  123rd  day,  the  fermentative  process  became  weaker,  since, 
besides  the  last  traces  of  dextro-acid,  only  7  per  cent,  of  the  initial 
quantity  of  lsevo-acid  was  destroyed.  After  this,  no  further  ap¬ 
preciable  action  took  place,  although  the  mould  was  found  to  be 
capable  of  vigorous  growth  in  a  suitable  medium.  From  the  residual 
liquid,  only  potassium  hydrogen  /-tartrate  could  be  separated,  and 
in  a  solution  of  this  salt,  as  stated  by  Pfeffer,  no  development  of 
Aspergillus  niger  is  possible.  T.  H.  P. 

Denitrification.  By  Albert  Stutzer  and  Hjalmar  Jensen 
( Bied.  Centr.j  1900,  29,  268 — 273;  from  Centr .  Bakt.}  1897,  622  and 
698)  — The  results  of  experiments  with  pure  cultures  of  various 
denitrifying  bacteria  on  the  utilisation  of  carbon  compounds,  showed 
that  citric  acid  alone  is  sufficient  to  supply  the  necessary  carbon. 
Dextrose  alone  is  unsuitable,  and  in  presence  of  citric  acid  even  some¬ 
what  retards  growth ;  it  is,  however,  not  altogether  useless  ;  there  is 
a  connection  between  the  nitrate  destroyed  and  the  carbon  compounds 
used  up  in  solutions  which  contain,  besides  sugar,  citric  acid.  In 
such  solutions,  continued  addition  of  nitrate  soon  stops  denitrification, 
which  is,  however,  renewed  on  adding  more  sugar. 

Glycerol  and  starch  (compare  Deherain,  Abstr.,  1899,  ii,  511)  do 
not  produce  fermentation,  either  separately  or  together ;  but  a  mixture 
of  glycerol  and  a  citrate  is  suitable.  Lactic  and  butyric  acids,  but 
not  formic  acid,  are  very  good  sources  of  carbon  when  employed  in 
Giltay  and  Aberson’s  solution,  in  the  place  of  citric  acid. 

When,  instead  of  pure  cultures,  garden  soil  is  employed,  glycerol  is 
decomposed  by  putrefaction  bacteria,  and  the  products  are  utilised  by 
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denitrifying  bacteria.  Similar,  and  still  more  decided,  results  were 
obtained  with  straw. 

The  value  of  stable  manure  as  nitrogenous  manure  diminishes  as 
the  amount  of  carbonaceous  matter  available  for  denitrifying  bacteria 
increases.  When  fresh  manure  is  ploughed  in  late,  the  yield  of  the 
succeeding  crop  is  less  than  when  an  equal  amount  of  moderately 
rotted  manure  is  employed,  even  when  the  two  lots  contain  the  same 
amount  of  available  nitrogen.  This  difference  is  attributed  to  the 
much  larger  amount  of  energy  at  the  disposal  of  the  denitrifying 
bacteria  in  the  fresh  manure.  The  number  of  bacteria  is  of  less  im¬ 
portance.  Considerable  losses  through  denitrification  will  not  take 
place  in  old,  rotted  manure ;  but  denitrification  does  not  entirely 
cease  even  when  humification  is  far  advanced. 

The  general  conclusion  is  drawn  that  the  value  of  dung  as  nitro¬ 
genous  manure  depends  very  essentially  on  the  carbonaceous 
matter  present  •  the  use  of  plenty  of  peat  litter  in  stables  is  re¬ 
commended.  N.  R.  J.  M. 

Morphology  and  Biology  of  Denitrifying  Bacteria.  By 
Hjalmar  Jensen  ( Bied .  Centr .,  1900,  29,  273 — 275  ;  from  Centr. 
Bakt .,  1898,  4,  401  and  448). — The  term  denitrifying  bacteria  is 
restricted  to  those  which  liberate  free  nitrogen  ;  the  bacteria  which 
produce  organic  nitrogenous  compounds,  or  nitrites  and  ammonia  from 
nitrates,  are  not  included. 

The  bacteria  are  aerobic  in  absence  of  nitrate,  bat  utilise  the  oxygen 
of  nitrate  when  present.  Aeration  prevents  destruction  of  nitrates. 

The  bacteria  at  present  known  arek  (1)  Bacillus  denitrificans ,  I., 
Burri  and  Stutzer  =  Bacterium  denitrificans ,  Lehm.  and  Neum.  ;  (2) 
Bacillus  denitrificans ,  II.,  Burri  and  Stutzer  =  Bacterium  Stutzerei , 
Lehm.  and  Neum. ;  (3)  B.  Shirokikhi,  Jensen  ;  (4)  B.  denitrificans 
agilis ,  Ampola  and  Garina ;  (5)  Vibrio  denitrificans,  Sewerin ;  (6) 
Bacillus  pyocyaneus,  Sewerin  ;  (7)  B.  pyocyaneus,  Lehm.  and  Neum. 

In  addition  to  the  above,  the  author  has  isolated  four  others  :  (8) 
Bacterium  filefiaciens  (from  an  old  cultivation  of  B.  Stutzerei)  ;  (9)  B. 
centr opunctatum  (from  cow-dung  and  guinea-pig  faeces) ;  (10)  B.  Hartlebii 
(from  soil  from  Ellenbach),  and  (11)  B.  nitrovorum  (from  horse- 
dung)- 

As  regards  the  distribution  of  denitrifying  bacteria,  analyses  of  six 
samples  of  air  gave  negative  results  ;  it  was,  however,  found  that 
inoculation  may  take  place  through  the  air.  Peat  and  autumn  leaves 
of  Boa  annua  and  Senecio  vulgaris  gave  negative  results.  Straw  always 
gave  positive  results,  and  out  of  17  samples  of  soil,  5  denitrified.  In 
the  soil,  the  bacteria  are  derived  from  the  dung  applied,  and  disappear 
if  the  soil  is  left  unmanured.  Faeces  from  cows,  horses,  and  sheep 
frequently  contained  denitrifying  bacteria  ;  in  the  case  of  guinea-pigs, 
mice,  pigs,  and  earth  worms,  the  bacteria  were  sometimes  found.  Human 
faeces  and  the  faeces  of  lions,  dogs,  canaries,  and  geese  never  contained 
the  bacteria.  The  bacteria  are  destroyed  in  their  passage  through  the 
human  digestive  system,  and  the  same  occurs  with  dogs  and  worms. 

K  H.  J.  M. 
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Effect  of  Removing  the  Flowers  on  the  Assimilation  of 
Nitrogen  by  Leguminous  Plants.  By  Marco  Soave  ( Expt .  Stat. 
Record,  1900, 11,  516 ;  from  Staz.  sper.  ctgrar.  ital. ,  1899,  32,  499 — 516). 
— Comparing  the  results  obtained  when  the  flowers  were  constantly 
removed,  with  those  obtained  with  similar  plants  which  were  left  with 
the  flowers,  it  was  found  that,  in  the  case  of  Vicia /ciba,  there  was  a 
decided  gain  in  dry  matter  and  nitrogen  when  the  flowers  were  cut  off. 
In  the  case  of  Phaseolus  multifiorus,  Pisum  sativum ,  and  Lupinus  albus , 
there  was  a  loss  of  either  dry  matter  or  nitrogen,  or  of  both. 

N.  H.  J.  M. 

Effect  of  Ferments  on  the  Germination  of  Old  Seed.  By 
A.  Thomson  {Expt,  Stat.  Record,  1899,  11,  460;  from  Gartenflora,  45, 
344). — Cereal  seeds,  20 — 25  years  old,  were  soaked  in  diastase  or  pepsin 
solutions  for  24  hours,  washed  and  germinated.  Barley  which  gave  a 
germination  of  4*5  per  cent,  germinated  to  the  extent  of  35  per  cent, 
after  treatment  with  5  per  cent,  diastase  solution,  and  48  per  cent,  when 
a  10  per  cent,  diastase  solution  was  employed  ;  in  a  similar  manner,  the 
germination  of  oats  was  raised  from  16  to  47  and  54  per  cent,  respec¬ 
tively.  Pepsin  (5  per  cent,  solution)  increased  the  germination^of  the 
oats  to  39  per  cent.  The  germination  of  maize,  peas,  and  clover  rose 
from  3,  5,  and  17  per  cent,  to  49,  22,  and  50  per  cent,  when  treated 
with  5  per  cent,  diastase  solution.  N.  H.  J.  M. 

Relation  of  the  Ash  to  the  Height  of  Plants.  By  Edmund  J. 
Mills,  John  Imrie,  and  Archibald  Gray  (reprinted  from  Proc.  Phil . 
Soc .  Glasgow,  1900,  8  pp.) — The  stem  of  a  healthy  spruce  fir,  cut 
down  in  December,  was  cut  into  14  sections,  each  19 1  inches  long. 
These  were  burnt  in  a  specially  devised  apparatus,  described  with 
sketch,  and  the  weight  of  ash  in  each  section  determined  ;  silica  and 
lime  were  determined  in  the  ashes.  The  actual  weights  of  wood,  ash, 
and  constituents,  as  well  as  the  percentage  results,  are  given  in  tables, 
and  the  relations  between  the  height  of  the  tree  and  the  weights  of 
wood,  ash,  silica,  and  lime  are  shown  in  smoothed  curves. 

As  regards  silica,  it  was  found  that  the  point  h  =  3*1  is  a  critical 
point,  indicating  the  theoretical  position  at  which  the  chemical  effect 
of  the  unexposed  trunk,  as  a  mineral  carrier,  is  at  its  lowest,  owing 
probably  to  the  sudden  demand  for  ash  by  the  large  lowest  branches. 
An  upper  critical  point,  h  -  13*724,  was  also  found.  This  depends  on 
the  demand  due  to  the  exceptional  vitality  at  the  summit. 

In  the  case  of  lime,  the  lower  critical  point  is  somewhat  below  that 
for  silica  ;  the  higher  critical  point  is  of  an  ideal  character,  being  above 
the  top  of  the  tree. 

It  is  supposed  that  similar  points  occur  in  the  branches,  and  even 
in  the  twigs.  N.  H.  J.  M, 

Distribution  of  Ash  Constituents  in  the  Section  of  the  Copper 
Beech.  By  Richard  Hornberger  (Bied.  Centr.,  1900,  29,  187 — 190  ; 
from  Miindener  forstl.  Hefte  1898,  14.  Compare  Abstr.,  1897,  ii,  280). 
— The  intermediate  portions  of  the  sections  of  the  two  copper  beeches 
previously  examined  (loc.  cit .),  corresponding  with  the  26th  to  the 
87th  and  90th  years  of  growth,  were  divided  into  three  portions,  each 
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representing  about  20  years  of  growth,  for  more  detailed  investigation. 
The  middle  portion  (45th — 65th  years)  was  found  to  contain  the  least 
ash  in  the  dry  matter,  the  least  phosphoric  acid,  and  also  the  least,  or, 
in  the  case  of  (B),  almost  the  least,  potassium  ;  but  it  contained  the 
greatest  amount  of  calcium,  and  the  most,  or  almost  the  most  (in  B), 
manganese. 

In  the  same  zone,  but  on  different  sides  of  the  tree,  there  may  be 
differences  in  the  composition  of  the  ash  ;  even  then,  however,  the 
results  still  show  that  potassium  and  phosphoric  acid  on  the  one  hand, 
and  calcium  and  manganese  on  the  other,  go  together.  N.  H.  J.  M. 

Composition  of  Cocoa-nut  Ash.  By  A.  Batn  and  F.  Bachofen 
{Queensland  Agric.  Jour.,  1900,  6,  297). — The  different  parts  of  the 
cocoa-nut  weighed  as  follows:  (1)  Husk,  2-702;  (2)  shell,  0*546; 
(3)  kernel,  0  875  ;  and  (4)  milk,  0*593  lb.,  and  contained  (1)  34*44, 
(2)  84*80,  and  (3)  47*20  per  cent,  of  dry  matter,  and  1*63,  0*29,  0'79, 
and  0*38  per  cent,  respectively  of  pure  ash.  Analyses  of  the  ashes 
gave  the  following  percentage  results  : 


k2o. 

N<n20. 

CaO. 

MgO. 

F A1203. 

PA- 

so*. 

Si02. 

CL 

Husk  ... 

30-71 

27*58 

4-14 

2-19 

0-54 

1-92 

3-13 

8-22 

27'82 

Shell  ... 

45*01 

23-65 

6*26 

1-32 

1-39 

4-64 

575 

4-64 

9*44 

Kernel.. 

54*05 

2  "65 

310 

1-98 

0-59 

20  33 

8*79 

1-31 

9-24 

Milk . 

34-54 

13-95 

7'43 

3-97 

trace 

5-68 

3*94  2*95 

N.  H.  J. 

35*50 

M. 

Distribution  of  Sugar,  Acid,  and  Tannin  in  Pears.  By  W. 
Kelhofer  {Bied.  Centr .,  1900,  29,  248 — 251  ;  from  Jahresber. 

Wadensweil,  6,  68).  The  following  amounts  of  sugar  (invert),  acid 
(tartaric),  and  tannin  were  found  in  the  different  parts  of  the  pear  : 

Skin.  Fruit.  Core. 

A - -  /-■  •  "■  7  t  ^ 

Sugar.  Acid.  Tannin.  Sugar.  Acid.  Tannin.  Sugar.  Acid.  Tannin. 

7*74  6-20  2*80  8*24  14*83  2*36  7*31  11*71  0*97 

Whole  Pear. 

Sugar.  Acid.  Tannin. 

8*00  12*61  2*05 

Similar  experiments  were  obtained  with  two  other  varieties  of  pears, 
{Bied.  Centr.,  1899,  28,  68),  and  it  is  thought  that  it  may  be  assumed 
that  all  varieties  would  show  the  same  distribution  of  the  different 
constituents  at  the  same  stage  of  ripeness.  As  ripening  proceeds,  the 
tannin  diminishes  more  quickly  in  the  inner  parts  of  the  pear  than  in 
the  skin.  By  the  time  the  pears  had  become  doughy,  the  inside 
portions  were  free  from  tannin,  whilst  the  skin  still  contained  1*9  per 
cent.,  or  65*8  per  cent,  of  the  original  amount.  The  acid  diminishes 
most  quickly  in  the  skin. 

Analyses  of  three  cross-sections  of  the  pear,  representing  (1)  the 
calyx,  (2)  the  core,  and  (3)  the  stem  portions,  showed,  after  the  removal 
of  the  calyx,  &c.,  that  the  calyx  portion  contained  the  highest  percent¬ 
ages  of  sugar,  acid,  and  tannin.  The  seed  portion  contained  the  least 
tannin  and  the  stalk  portion  the  least  sugar  and  acid.  N,  H.  J.  M. 
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Composition  of  the  Albumens  of  the  St.  Ignatius  Bean 
and  Nux  Vomica.  By  Emile  Bourquelot  and  J.  Laurent  ( Compt . 
rend.,  1900,  130,  1411 — 1413). — The  albumen  of  the  St.  Ignatius  bean 
when  hydrolysed  with  dilute  sulphuric  acid  yields  27  per  cent,  of 
mannose  and  31  per  cent,  of  galactose,  and  the  albumen  from  nux 
vomica  yields  11 ’3  per  cent,  of  mannose  and  41*6  per  cent,  of  galactose. 
The  carbohydrate  of  both  albumens  is  therefore  a  mixture  of 
mannan  and  galactan.  Either  of  them  can  be  used  for  the  prepara¬ 
tion  of  crystallised  galactose,  and  will  give  a  better  yield  than  milk 
sugar.  C.  H.  B. 

Agaricus  Campestris.  By  Alexander  Zega  ( Cliem .  Zeit .,  1900, 
24,  285 — 286). — The  mean  result  of  various  analyses  give :  Water, 
89*22  ;  nitrogen  compounds,  5  94;  fat,  0*23  ;  nitrogen  free  material, 
2*92  ;  fibre,  0*84  ;  and  ash,  0*75  per  cent.  The  ash  contained  P205, 
0*188;  K20,  0T56;  sand,  0*056.  The  finely-divided  and  air-dried 
fungus  was  extracted  with  alcohol  at  45 — 50°,  and  in  this  liquid 
chlosterol  and  mannitol  have  been  detected.  J.  J.  S. 

Composition  of  Apios  Tuberosa.  By  Celso  Brighetti  ( Chem . 
Centr .,  1900, i,  914 — 915  ;  iromStaz.  sperim.  agrar.  ital 33,  72 — 75). — 
Analyses  of  the  various  portions  of  the  plant,  Apios  tuberosa ,  are 
quoted.  E.  W.  W. 

Alinit  in  the  Cultivation  of  Cereals.  By  L.  Malpeaux  (Ann. 
agron .,  1900,  26,  196 — 211.  Compare  Abstr.,  1899,  ii,  242). — Inocula¬ 
tion  with  alinit  had  no  effect  on  wheat  grown  in  sand.  When  inoculated 
a  second  time  in  conjunction  with  applications  of  sugar  and  extract  of 
straw  respectively,  the  production  of  wheat  was  increased.  Dung  gave 
a  greater  increase  than  was  obtained  by  inoculation,  and  the  yield  was 
further  increased  by  inoculation  in  conjunction  with  dung.  Alinit  had  a 
greater  effect  in  increasing  the  production  of  wheat  grown  in  rich  soil, 
and  the  effect  was  increased  by  a  second  application  of  alinit,  together 
with  sugar.  The  increase  due  to  inoculation  was  chiefly  in  the  straw. 

Field  experiments  were  made  with  wheat  and  barley  in  soil  containing 
0*134  per  cent,  of  total  nitrogen.  In  the  case  of  wheat,  there  was  no 
increased  production  of  grain  after  inoculation,  but  the  straw  was  in¬ 
creased  by  about  300  kilos.  In  the  barley  experiment,  the  alinit  plots 
gave  slightly  more  grain  and  410  kilos,  more  straw  per  hectare  ;  with 
an  application  of  sodium  nitrate  (150  kilos.),  the  yields  of  grain  and 
straw  were  increased  by  320  and  610  kilos. 

The  results  showed,  therefore,  that  inoculation  with  alinit  is  useless 
in  absence  of  carbohydrates  or  a  great  deal  of  humus  ;  in  rich  soil,  it 
was  decidedly  beneficial,  but  sodium  nitrate  gave  much  the  best 
results.  Inoculation  can  only  be  of  use  when  conditions  favourable  to 
the  growth  of  the  microbes  exist  in  the  soil ;  and  Deherain  has  shown 
that,  under  these  conditions,  fixation  of  nitrogen  can  take  place  in  soils 
without  inoculation,  which  is,  as  a  rule,  superfluous.  N.  H.  J.  M. 

[Composition  of]  Weak  Straw.  By  J.  Alan  Murray  (Ann.  Rep 
on  Field  Fxpts.  Univ.  Coll .  Wales ,  1899,  79 — 80). — Analyses  were 
made  of  two  lots  of  rye  straw,  (1)  manured  with  phosphates,  nitrogen, 
and  potash  ;  (2)  with  phosphates  and  nitrogen  only.  Whilst  the  more 
fully  manured  straw  was  in  every  respect  normal,  that  obtained  on  the 
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plot  which  had  no  potash  was  too  weak  to  stand,  and  when  dried  was 
so  brittle  that  it  could  almost  be  reduced  to  powder  when  crushed  in 
the  hand.  The  air-dried  straw  from  the  two  plots  had  the  following 
percentage  composition : 


Water. 

Nitrogenous 

matter. 

Oil. 

Soluble 

carbohydrates. 

Crude 

fibre. 

Ash. 

1.  10-29 

6*11 

3*35 

46*01 

30*64 

3*60 

2.  12-46 

10*06 

— 

45*14 

27*80 

4*54 

Both  samples  were  cut  when  somewhat  immature,  but  having  been 
cut  on  the  same  day  and  grown  from  the  same  seed  sown  at  the  same 
time,  the  results  are  comparable. 

When  distilled  with  hydrochloric  acid,  the  two  samples  yielded  (1) 
9 ‘26  and  (2)  10*95  per  cent,  of  furfuraldehyde. 

The  results  indicate  that  the  weakness  of  the  straw  (2)  cannot  be 
due  to  defective  lignification,  and  that  it  is  probably  connected  with 
the  deficient  production  of  oil  which  was  practically  absent  in  the  weak 
straw.  N.  H.  J.  M. 

Influence  of  Nitric  and  Ammoniacal  Nitrogen  on  the 
Development  of  Maize.  By  Pierre  Maze  (Ann.  Inst.  Pasteur 
1900,  14,  26 — 45.  Compare  Abstr.,  1899,  ii,  237,  and  Takabayashi, 
ibid. ,  1897,  ii,  585). — Maize  plants  grew  equally  well  in  solutions 
containing  sodium  nitrate  and  ammonium  sulphate,  provided  that  the 
strength  of  the  latter  solution  did  not  exceed  0*05  per  cent.  ;  stronger 
solutions  are  injurious.  When  both  salts  are  present  simultaneously, 
the  plant  sometimes  prefers  the  one  and  sometimes  the  other.  Am¬ 
monium  salts  are,  therefore,  not  inferior  to  nitrate  when  employed  in 
suitable  quantities. 

Reference  is  made  to  the  Rothamsted  experiments  on  wheat  as 
regards  the  application  of  ammonium  salts,  the  assumption  being  that 
nitrification  is  comparatively  slow  until  June  as  indicated  by  Deherain’s 
drainage  experiments.*  It  is  estimated  that  an  application  of  86  lbs. 
of  nitrogen  per  acre  would  give  a  solution  in  the  soil  containing  0*075 
per  cent,  of  ammonium  sulphate,  and  results  are  quoted  indicating 
that  this  and  larger  amounts  of  ammonium  salts  are  less  beneficial 
than  nitrate.  N.  H.  J.  M. 

Agricultural,  Botanical,  and  Chemical  Results  of  Experi¬ 
ments  on  the  mixed  Herbage  of  Permanent  G-rass-Land,  Con¬ 
ducted  for  many  Years  in  Succession  on  the  Same  Land. 
III.  The  Chemical  Results.  Section  I.  By  Sir  John  B.  Lawes 
and  Sir  J.  Henry  Gilbert  (Phil.  Trans. ,  1900,  B.  192,  139 — 210). 
— The  experiments  were  commenced  in  1856,  and  include  about 
20  plots,  two  unmanured  and  the  rest  with  a  variety  of  manures. 
The  “agricultural  results’’  and  the  “botanical  results’  obtained 
during  the  first  20  years  of  the  experiments  have  already  been 

*  The  results  of  analyses  of  the  drainage  from  the  plots  of  the  permanent  wheat 
field  at  Rothamsted  showed,  however,  that  the  nitrification  of  ammonium  salts 
applied  as  manure  to  this  soil  is  very  rapid  in  October  and  November  when  the  soil 
is  sufficiently  wet  (compare  Abstr.,  1883,  891).  In  October,  just  after  the  am¬ 
monium  salts  have  been  applied,  the  drainage  contains  small  amounts  of  ammonia, 
hut  if  it  is  collected  about  a  week  or  ten  days  later,  it  contains  practically  nothing 
but  nitrates. — N.  H.  J.  M. 
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discussed  (ibid.,  1880,  Pt.  1,  and  1882,  Pt.  4)  and  the  present  paper 
deals  with  the  chemical  results  (determinations  of  total  nitrogen,  and 
ash  analyses)  of  the  same  period. 

The  consideration  of  the  results  of  the  ash  analyses  showed  the 
importance  of  including  carbon  dioxide  in  the  “  pure  ash/*  instead  of 
excluding  it,  as  has  almost  invaiiably  been  done  hitherto.  The  ash 
constituents  are,  therefore,  calculated  as  percentages  of  the  ash  after 
saturation  with  ammonium  carbonate  and  drying  at  120 — 130°.  The 
amounts  of  carbon  dioxide  in  the  ash  ignited  at  a  low  red  heat,  and 
the  amounts  required  to  form  normal  salts,  reckoning  all  the  phos¬ 
phoric  acid  as  tri basic,  are  given  in  separate  tables. 

The  ashes  of  different  crops  vary  very  characteristically  according  to 
the  amount  of  nitrogen  which  they  take  up.  For  example,  red  clover, 
a  crop  which  yields  large  amounts  of  nitrogen,  partly  due  to  fixation, 
much  of  which  is  taken  up  in  the  form  of  nitrates,  yields  an  ash  charac¬ 
terised  by  containing  much  carbon  dioxide,  which  presumably  represents 
organic  acid  originally  present  in  the  plant.  The  conclusion  is  drawn 
that,  besides  any  physiological  function  of  the  bases,  their  role  is 
prominently  that  of  “  carriers  of  nitric  acid,”  and  that,  after  the  as¬ 
similation  of  the  nitrogen,  the  base  is  left  in  combination  with  organic 
acids.  It  is  suggested  “that  at  any  rate  a  large  amount  of  the  nitrogen 
of  the  chlorophyllous  vegetation  on  the  earth’s  surface  was  derived  from 
nitrates;  whilst,  so  far  as  this  was  the  case,  the  raison  d'etre  of  much 
of  the  fixed  base  found  in  the  ashes  of  plants  would  seem  to  be  clearly 
indicated.” 

“The  mineral  composition  of  the  mixed . herbage  is  very  directly 
dependent  on  the  supplies  available  within  the  soil.  Indeed,  the 
composition  of  the  mixed  produce  was  found  to  be  a  somewhat  close 
reflection  of  the  supplies  available  within  the  range  of  the  roots.  It 
was,  in  fact,  more  so  than  in  the  case  of  individual  crops  grown 
separately.  It  is  at  the  same  time  obvious,  that  when  the  more 
functionally  important  constituents  are  available  in  relative  abundance, 
those  which  are  of  less  importance  in  this  respect  are  taken  up  and 
retained  in  less  amount  than  they  otherwise  would  be ;  the  result  being 
determined  in  great  measure  by  the  character  of  the  growth  induced. 

a  Luxuriance,  or  vegetative  activity,  is  intimately  associated  with  the 
amount  of  nitrogen  available  and  taken  up.  Further,  chlorophyll 
formation  to  a  great  extent  follows  nitrogen-assimilation.  But  the 
results  relating  to  the  increased  amount  of  the  non-nitrogenous  sub¬ 
stance  yielded  in  the  mixed  herbage  under  the  influence  of  various 
manures,  clearly  indicate  that  the  nitrogen,  being  taken  up,  and  the 
chlorophyll  formed,  the  carbon-assimilation,  and  the  carbohydrate 
formation,  depend  essentially  on  the  amounts  of  potash  available.” 

N.  H.  J.  M. 

Flax.  By  Julius  Olschowy  (Bied.  Centr 1900,  29,  240 — 242  ; 
from  Zeit.  Landw.  Versuchswesen  Oesterr.,  1899,  34,  135  and  515). — A 
crop  of  flax,  5000  kilos,  per  hectare,  withdrew  34 ’1  kilos,  of  potash, 
17*3  kilos,  of  nitrogen,  and  15*5  kilos,  of  phosphoric  acid  from  the  soil. 
The  assimilation  goes  on  until  the  green  seed  capsules  are  formed,  a 
period  which  represents  about  two-thirds  of  the  whole  vegetative  period 
of  flax  grown  for  the  production  of  fibre.  Up  to  the  time  of  flowering, 
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the  assimilation  of  the  above  constituents  is  gradual ;  during  the 
flowering  period,  there  is  a  sudden  increase  followed  by  a  rapid  decrease. 

Superphosphate,  potassium  sulphate,  and  sodium  nitrate  had  a 
marked  effect  when  applied  before  the  seed  was  sown,  but  had  no 
effect  when  applied  as  a  top  dressing.  The  effect  of  nitrogen  was  to 
increase  the  yield  of  straw  and  to  lower  the  production  of  seed. 
Potash,  and,  still  more,  phosphoric  acid,  increased  both  straw  and  seed 
production.  N.  H.  J.  M. 

Effect  of  Nitragin  and  Inoculation  Soil  on  Yellow  Lupins.  By 
Max  Adler  (Expt.  Stat  Record,  1900,  11,  515  ;  from  Ber.  Landw . 
Versuchs  Stat.  Jena>  1898,  19 — 20). — Lupins  were  grown  in  sandy 
soil  in  zinc  pots  ;  five  without  inoculation,  five  inoculated  with  nitra¬ 
gin,  and  five  with  inoculation  from  lupin  soil. 

Nitragin  increased  the  corn  and  straw  34*4  and  12*2  per  cent., 
whilst  the  increase  after  soil  inoculation  was,  corn,  106  5,  and  straw, 
42*9  per  cent.  N.  H.  J.  M. 

Experiments  with  German,  English,  and  French  Varieties 
of  Mangels.  By  Ferdinand  Wohltmann  ( Bied .  Centr 1900,  29, 
242 — 247  ;  from Illust.  Landw. -Zeit.^  1899, Nos.  2and5). — The  results  of 
one  year's  experiments  with  17  varieties  of  mangels,  including  the 
yields  of  roots  and  leaves,  the  weights  of  the  roots,  and  the  percent¬ 
ages  of  dry  matter  and  sugar,  are  given.  The  results  so  far  indicate 
that  the  best  German  varieties  are  hardly  surpassed  by  any  of  the 
other  varieties  employed,  but  that  greatest  differences  occurred  in  the 
yields  of  the  German  varieties.  N.  H.  J.  M. 

Sugar-Beet  in  1898.  By  Stone,  Clinton,  Kinsely,  and  Cav¬ 
anaugh  ( Bied .  Centr.,  1900,  29,  254 — 256  ;  from  Cornell  Univ.  Agric . 
Expt.  Stat .  Bul.y  166,  1899). — Results  obtained  with  eight  varieties 
of  sugar-beet  are  given. 

Experiments  on  the  effect  of  various  manures,  applied  both  alone 
and  mixed,  were  made  with  Klein  Wanzleben  roots.  Sodium  nitrate 
alone  greatly  reduced  the  percentage  of  sugar  and  the  purity  coefficient. 

N.  H.  J.  M. 

Mites  in  Beet-root  Excrescences.  By  Fr.  Bubak  (. Zeit.Zuckerind . 
Bohm.y  1900,  24,  355—367). — The  excrescences  sometimes  observed 
on  sugar-beet  are  produced  by  mites  ( Histiostoma  Feroniarum ,  Duf.). 
The  latter  do  not  occur  in  healthy  roots,  and  cannot  exist  in  the  ex¬ 
crescences  in  presence  of  microbes.  The  excrescences  consist  anatomi¬ 
cally  of  the  same  substances  as  the  roots,  but  the  fibrovascular  bundles 
are  very  irregularly  placed.  As  regards  composition,  it  has  been 
shown  by  Schacht,  Strohmer  and  Stift,  and  Btoklasa  that  the  excre¬ 
scences  contain  much  less  sugar  than  the  roots,  sometimes  only  half  as 
much  ;  whilst  Strohmer  and  Stift  and  Bartos  found  that  the  percent¬ 
age  of  nitrogen  is  much  higher  than  in  the  normal  portions  of  the 
roots.  It  has  been  suggested  that  the  less  amount  of  sugar  in  the 
excrescences  may  be  due  to  greater  respiration,  but  it  is  more  probably 
owing  to  consumption  of  sugar  by  the  mites.  Strohmer  and  Stift 
found  0*25 — 0*35  per  cent,  of  invert  sugar  in  the  excrescences,  but  it 
is  thought  unlikely  that  it  occurs  in  the  healthy  excrescences  on  roots 
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when  taken  up.  When  the  excrescences  are  kept  for  a  short  time, 
the  percentage  of  sucrose  is  reduced  by  2 — 3  per  cent. ;  subsequently, 
the  sugar  completely  disappears.  N.  H.  J.  M. 

Rational  Feeding  of  Cows.  By  Oskar  Hagemann  ( Expt .  Stat. 
Record ,  1899,  11,  484 — 485  ;  from  Landw .  Jahrb .,  1899,  28, 
485 — 534.  Compare  this  vol.,  ii,  39  and  103). — Two  cows  were  fed 
during  successive  periods  with  (1)  malt  sprouts,  (2)  pea-nut  cake 
meal  with  cocoa-shells  and  molasses,  (3)  linseed  meal,  (4)  maize-cake 
meal,  (5)  malt  sprouts  and  500  grams  of  emulsified  sesame  oil,  and 
(6)  sesam4  oil  in  a  weak  alkaline  emulsion,  in  addition  to  a  basal 
ration  of  hay,  straw,  dried  beet  diffusion  residues,  and  salt. 

The  results  gave  no  indication  that  the  fat  of  food  affects  the  pro¬ 
duction  of  milk  fat.  The  milk  of  period  4  contained  the  least  fat ; 
the  greatest  yield  of  milk  fat,  as  well  as  the  highest  percentage  in  the 
milk,  was  in  the  second  period,  when  the  ration  contained  218  grams 
of  fat  for  a  cow  weighing  560  kilos. 

It  is  thought  that  the  percentage  of  fat  in  milk  and  the  absolute 
amount  of  milk  fat  produced  do  not  depend  on  the  fat  digested  in  the 
food,  but  on  certain  substances  present  in  some  foods,  which  in  some 
cases  stimulate  the  lacteal  glands,  and  in  others  modify  the  cell 
activity  of  the  glands  so  as  to  produce  milk  containing  more  fat.  This 
would  account  for  the  fact  that  cocoa-shells  and  molasses  increased 
the  fat  in  the  milk,  and  that  maize-cake  maintained  the  yield,  not¬ 
withstanding  the  natural  shrinkage,  although  the  percentage  of  fat  in 
the  milk  diminished. 

The  substance  which  gives  the  characteristic  sesame  oil  reaction  was 
not  transmitted  to  the  milk.  N.  H.  J.  M. 

Feeding  Experiments  with  Blood  Molasses.  ByLiLiENTHAL 
(Bied.  Cenlr.,  1900,  29,  166;  from  Landw.  Presse ,  1899,  No.  27). — 
Blood  is  preserved  from  decomposition  by  adding  molasses,  and  blood 
molasses  is  now  manufactured  at  all  the  large  slaughter-houses  in 
Germany.  It  may  contain  proteids,  17 — 19;  fat,  2‘3 — 3  5 ;  and 
non-nitrogenous  extract,  55 — 69  per  cent. 

Experiments  in  which  horses  received  4  lbs.  of  blood  molasses  in 
the  place  of  6  lbs.  (out  of  12  lbs.)  of  oats,  gave  satisfactory  results. 
Good  results  were  also  obtained  with  cows  which  received  2  lbs.  of 
blood  molasses  a  day;  the  yield  of  milk  was  raised  2  litres  a  day, 
and  the  cows  remained  healthy.  Further  experiments  will  be  ne¬ 
cessary.  N.  H.  J.  M. 

Maize-germ  Molasses  as  Food  for  Cows.  By  Bernhard 
Schulze  ( Bied .  Centr .,  1900,  29,  167 — 169  ;  from  Fuhling's  Landw. 
Zeit.)  1899,524.  Compare  Abstr.,  1899,  ii,  448). — The  food  consists 
of  52-5  per  cent,  of  molasses  and  47 '5  per  cent,  of  maize-germs, 
and  has  the  following  percentage  composition  : 

Nitrogenous  Non-nitrogenous 

Water.  matter.  Fat.  extract.  Crude  fibre.  Asli. 

21*00  14-56  3-79  52-00  2*58  6-07 

Feeding  experiments  with  6  cows  were  made,  in  which  the  cows 
received  during  four  periods,  besides  hay  (6  lbs.),  clover  hay  (6  lbs.), 
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and  sunflower  cake  (1  lb.),  the  following  amounts  of  food:  Periods 
1  and  4,  mangels  (70  lbs.)  and  wheat  husks  (3  lbs.) ;  period  2, 
mangels  (62*5  lbs.),  wheat  husks  (2  lbs.),  and  maize-germ  molasses 
(2  lbs.) ;  period  3,  the  same  foods  as  (2)  in  amounts  of  55,  1,  and 
4  lbs.  respectively.  The  results  showed  that  maize-germ  molasses  is 
exactly  equivalent  to  mangels  and  wheat  bran.  N.  H.  J.  M. 

Feeding  Cows  with  English  Cake.  By  Eberhard  B,amm  and 
E.  Moller  ( Bied .  Centr .,  1900,  29,  234 — 235;  from  Milchzeit .,  1899, 
No.  18). — The  cake  consisted  chiefly  of  cotton-seed  meal,  with  a  good 
deal  of  fibre  and  husks,  and,  in  addition  earth-nut,  rice-  and  barley- 
husks,  and  small  amounts  of  palm-kernel  meal  and  molasses. 

The  results  of  feeding  experiments  showed  that  the  cake  had  about 
the  same  value  as  earth-nut  cake.  The  favourable  results  are  attri¬ 
buted  to  the  cotton-seed  meal  in  conjunction  with  sugar.  Owing, 
however,  to  the  high  percentage  of  crude  fibre,  the  cake  is  not  recom¬ 
mended.  N.  H.  J.  M. 

Feeding  Cows  with  Bassia-Nut  and  Palm-Bassia  Cake.  By 
Eberhard  Bamm  and  E.  Moller  (Bied.  Centr.,  1900,  29,  233 — 234  ; 
from  Milchzeit.,  1899,  No.  10,  15). — Bassia  nuts  are  obtained  from 
different  varieties.  The  fat  is  used  as  food  and  for  candles  and  soap, 
the  residues  being  given  to  cattle.  Bassia-cake  contains  :  water,  8*75  ; 
proteids,  8*75;  fat,  19*90;  carbohydrates,  47*45  ;  crude  fibre,  9*75; 
and  ash,  5*40  per  cent. 

The  results  of  experiments  with  cows  in  which  bassia-cake  was 
compared  with  earth-nut  cake  showed  that  the  two  foods  are  very 
similar  in  value ;  the  small  amount  of  proteids  is  counter-balanced  by 
the  fat  and  carbohydrates,  provided  that  the  ration  contains  the 
necessary  amount  of  proteids. 

Similar  results  were  obtained  from  cake  resulting  from  the  manu¬ 
facture  of  oil  from  a  mixture  of  palm-kernels  (2  parts)  and  bassia-nuts 
(1  part) ;  but  it  is  thought  preferable  to  utilise  the  two  products 
separately.  N.  H.  J.  M. 

Feeding  Cows  with  Tropon.  By  Eberhard  Bamm  and  E* 
Moller  (Bied.  Centr.,  1900,  29,  232 — 233  ;  from  Milchzeit.,  1899, 
No.  16). — The  cows  were  fed  with  rations  containing  earth-nut  cake 
and  Finkler’s  tropon  containing  three  times  the  normal  amount  of 
digestible  proteid.  The  effect  of  the  tropon  was  to  increase  the  yield 
of  milk  by  0*216  kilo,  and  the  dry  matter  free  from  fat  by  0*04  kilo. 
The  live  weight  was  reduced  by  more  than  1  per  cent.,  and  the  per¬ 
centages  and  yields  of  fat  and  dry  matter  in  the  milk  were  reduced. 
Tropon  residues  gave  better  results.  N.  H.  J.  M. 

“Manur.”  By  Alexander  Zega  ( Chem .  Zeit.,  1900,  24,  264). — A 
cheese  exported  from  Servia,  prepared  from  the  milk  of  cows  or  sheep. 
The  milk  is  brought  to  the  boiling  point  and  when  cold  a  mixture  of 
butter  milk,  whey,  and  a  specially  prepared  rennet  is  added.  The 
cheese  paste  is  pressed  in  cloth,  slightly  salted,  and  dried.  Its  com¬ 
position  is  about  as  follows:  water,  22*40 — 23*13;  proteids, 
17*35 — 16*80;  fat,  52*86 — 51*22;  carbohydrates,  3*41 — 4*32; 
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ash,  4*48 — 4*53;  salt,  3‘26 — 3*40.  Calculated  on  the  dry  substance  : 
proteids,  22*35 — 21*80  *  fat,  68*11 — 66*63  per  cent. 

It  has  no  particular  odour,  tastes  sweetish,  and  when  cut  leaves  a 
perfectly  smooth  surface.  L.  de  K. 

Soil  Analyses.  By  Carl  von  Feilitzen  ( Bied .  Centr.,  1900,  29, 
217 — 218  *  from  Svensk.  mosskulturforen.  tidskr .,  1899,  271 — 282). — 
Determinations  of  total  nitrogen,  and  of  potash,  lime,  and  phosphoric 
acid,  dissolved  by  12  per  cent,  hydrochloric  acid,  were  made  in  several 
hundred  samples  of  soils  from  the  different  provinces  of  Sweden. 
Forty-five  per  cent,  of  the  samples  contained  more  than  8000  kilos,  of 
nitrogen  per  hectare,  to  a  depth  of  20  cm.,  and  33  per  cent,  less  than 
6000  kilos.  ;  13  per  cent,  contained  more  than  600  kilos,  of  phosphoric 
acid  and  74  per  cent,  less  than  400  kilos.;  whilst  as  regards  lime,  50 
percent,  contained  more  than  4000  kilos.,  and  39  per  cent,  less  than 
3000  kilos,  per  hectare.  The  peat-land  of  Gothland  was  particularly 
rich  in  lime,  96  per  cent,  of  the  samples  containing  over  4000  kilos,  per 
hectare.  N.  H.  J.  M. 

Effect  of  Carbon  Disulphide  on  the  Fertility  of  Arable  Soil. 
By  Ewald  Wollny  (Bied.  Centr.,  1900,  29,  146 — 150;  from  Viertel- 
jahresschr.  Bay .  Landw.-rats 1898,  319.  Compare  Oberlin,  Abstr., 
1896,  ii,  67,  and  Pagnoul,  ibid,,  66). — The  results  of  pot  and  field 
experiments  showed  that  whilst  the  application  of  carbon  disulphide 
to  soil  will  destroy  the  vegetation  more  or  less  completely,  the  fertility 
of  soil  is  generally  considerably  increased  when  the  disulphide  is 
applied  some  months  before  sowing  the  seed.  The  increased  fertility, 
which  cannot  at  present  be  explained,  lasts  over  one  or  several  vegeta¬ 
tive  periods  and  is  followed,  if  no  manure  is  applied,  by  a  considerable 
falling  off. 

Nitrifying  and  other  soil  microbes,  including  the  leguminous 
nodule-bacteria,  are  not  destroyed  by  even  large  amounts  of  carbon 
disulphide  ;  their  activity  is  only  temporarily  suspended. 

N.  H.  J.  M. 

Experiments  on  the  Schultz-Lupitz  System.  By  Paul 
Bassler  {Bied.  Centr .,  1900,  29,  154 — 157  ;  from  Ber.  Agr.-Chevn. 
Yersuchs  u .  Samenkontrol- Station  Koslin  for  1897,  81). — Field  experi¬ 
ments  were  made  on  various  light  and  other  soils  to  ascertain  whether 
liming  or  marling,  in  conjunction  with  moderate  amounts  of  mineral 
manures  and  green  manuring  with  Leguminosce ,  would  give,  under  the 
unfavourable  climatic  conditions  of  the  Eastern  provinces,  results 
similar  to  those  obtained  by  Schultz-Lupitz.  The  composition  of  the 
soils  is  given  in  each  case  ;  about  half  of  them  contained  satisfactory 
amounts  of  phosphoric  acid,  but  all  were  poor  in  lime,  and  some  con¬ 
tained  very  little  potash.  Several  of  the  experiments  failed  owing  to 
unfavourable  weather. 

The  potato  crop  of  1897,  which  was  injured  by  drought,  was 
scarcely  benefited  by  minerals  on  the  fields  which  had  green  manure. 
On  one  field,  the  crop  was  better  after  the  ploughing  in  of  serradella, 
containing  156*5  kilos,  of  nitrogen  per  hectare,  than  after  lucerne 
containing  322  kilos,  of  nitrogen.  The  loosening  of  the  subsoil  raised, 
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in  nearly  every  case,  the  percentage  of  starch  (about  0*3  per  cent.)  in 
the  tubers,  and  in  the  majority  of  cases  also  increased  the  crop. 

N.  H.  J.  M. 

Composition  of  the  Soil  under  Paved  and  other  Manure 
Courts  at  different  Depths.  By  Adolf  Emmerling  and  H. 
Wehnert  ( Bied .  Centr .,  1900,  29, 157 — 158;  from  Jcihresber.  Versuchs 
Stat.  Kiel .,  1898,  23). — The  conclusion  is  drawn  that  to  ascertain  the 
extent  of  the  losses  undergone  by  a  manure  heap,  it  is  better  to 
examine  the  drainage  collected  in  a  pit,  than  to  analyse  the  different 
layers  of  soil  ;  no  analytical  results  are  therefore  given. 

N.  H.  J.  M. 

Manurial  Experiments  on  Irrigated  Meadows.  By  Mario 
Zecchini  and  B.  Nuvoli  ( Bied .  Centr. ,  1900,  29,  159 — 162  ;  from 
Staz.  sper.  cigrar.  ital .,  1899,  32,  15). — Farmyard  manure  gave  the 
greatest  yield  of  hay.  Mineral  and  bone  superphosphate  proved  to 
be  about  equal  in  value,  and  no  difference  in  value  was  found  between 
sodium  nitrate  and  ammonium  sulphate.  N.  H.  J.  M. 

Nitragin.  By  D.  Dickson  and  L.  Malpeaux  (Jour.  agr.  prat ., 
1897,61,  i,  191 — 197).  —  Inoculation  of  soil  on  which  leguminous 
plants  had  not  been  grown  previously,  increased  the  yields  of  vetches 
and  white  lupins  from  113  and  226  grams  to  152  and  282  grams 
respectively.  In  sand,  inoculation  with  nitragin  increased  the  yields 
of  incarnate  clover  and  white  lupins  from  111  and  204  grams  to  16^ 
and  250  grams. 

The  results  of  field  experiments  with  the  same  plants  showed  that 
inoculation  had  very  little  effect.  In  both  sets  of  experiments,  appli¬ 
cation  of  nitragin  to  the  soil  gave  better  results  than  when  the  seed 
was  inoculated.  The  percentage  of  nitragin  in  the  produce  was  in¬ 
creased  by  inoculation.  The  composition  of  the  clover  and  lupins,  both 
inoculated  and  grown  without  inoculation,  is  given.  N.  H.  J.  M. 

Nitragin.  By  E.  Schribeaux  (Jour.  agr.  prat.,  1897,  61,  i, 
813 — 819), — Pot  experiments  were  made  in  which  clover  and  peas  re¬ 
spectively  were  grown  in  sterilised  sand  both  without  and  with  addi¬ 
tion  of  nitragin.  In  the  case  of  clover,  inoculation  with  clover- 
nitragin  greatly  increased  the  growth,  whilst  inoculation  with 
pea-nitragin  produced  no  nodules  and  had  no  beneficial  effect  on  the 
growth.  With  peas,  both  pea-  and  clover-nitragin  produced  nodules  ; 
with  pea-nitragin,  the  produce  was  increased  by  about  50  per  cent., 
whilst  clover-nitragin  reduced  the  yield. 

Experiments  with  clover  grown  in  soil  showed  that  nitragin  had 
no  effect ;  the  soil  already  contained  the  microbes.  N.  H.  J.  M. 

Importance  of  Various  Plants  employed  for  Green- 
manuring,  in  Increasing  the  Amount  of  Nitrogen  in  the 
Soil.  By  H.  C.  Larsen  (Bied.  Centr.,  1900,  29,  230 — 232;  from 
Tidsskr.  Landbr .  Planteavl .,  1899,  5,  101 — 112). — Several  kinds  of 
plants  were  grown  in  pots  containing  7  kilos,  of  light  soil  (N  =  7'03 
grams  per  pot)  with  mineral  manures.  The  non-leguminous  plants, 
especially  buckwheat,  and  some  leguminous  plants  (vetches)  left  the 
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soil  poorer  in  nitrogen,  whilst  the  other  Leguminosce  either  had  no  effect 
on  the  amount  of  nitrogen  in  the  soil,  or  else  increased  it. 

As  regards  total  nitrogen,  the  nitrogen  of  the  soil,  roots,  and  above¬ 
ground  portions  of  the  plants,  there  was  a  gain  in  every  case  with 
the  Leguminosce ,  the  greatest  gains  being  obtained  with  Vida  sativa 
narbonnensis ,  Pisum  arvense ,  and  Melilotus  albus . 

The  portions  of  the  plants  left  after  taking  samples  were  mixed 
with  the  soil,  and  left  during  the  winter.  Experiments  with  barley 
showed  that  manuring  with  buckwheat  and  mustard  was  not  only 
much  less  effective  than  manuring  with  leguminous  plants,  but  that 
less  growth  was  obtained  than  without  green  manure.  N.  H.  J.  M. 

Effect  of  Manuring  on  the  Inner  Processes  of  some  Plants. 
By  Hermann  Muller  ( Bied .  Centr.,  1900,  29,  225 — 226  ;  from  7 th 
Jahresber.  Wddensiveil. ,  36). — Potatoes,  celery,  radishes,  and  carrots  were 
manured  with  minerals  with  10  and  30  grams  respectively  of  sodium 
nitrate  per  square  metre  in  addition ;  one  bed  in  each  case  received 
minerals  only.  The  effect  of  nitrate  was  soon  very  marked,  especially 
in  the  case  of  celery.  The  yield  from  each  bed  is  given.  Increased 
yields  were  obtained  in  each  case,  except  potatoes  and  carrots,  under 
the  influence  of  nitrate.  The  radishes  on  the  nitrate  beds  were  partly 
decayed  ;  the  average  weight  was,  however,  considerably  increased  by 
the  larger  amount  of  nitrate.  The  carrots  were  also  in  part  decayed 
on  the  nitrate  beds.  The  potatoes,  however,  did  not  decay,  and  the 
diminished  yield  is  attributed  to  the  formation  of  crusts  on  the  surface 
of  the  soil,  due  to  the  nitrate.  N.  H.  J.  M. 

Availability  of  Fertiliser-Nitrogen.  By  Samuel  W.  Johnson, 
Edward  H.  Jenkins,  and  W.  E.  Britton  (Ann.  Rep.  Conn.  Agric. 
Expt.  Stat .,  No.  21,  for  1897.  Compare  this  vol.,  ii,  p.  42). — Oats 
were  grown  in  pots  containing  soil  from  the  maize  field,  to  which  the 
various  manures  were  added.  The  following  results  show  the  availa¬ 
bility  of  the  different  forms  of  nitrogen  for  oats  :  sodium  nitrate,  100  ; 
dried  blood,  73*3  ;  dry  ground  fish,  63*9  ;  ground  bone,  16*7 ;  tankage, 
49*4  ;  horn  and  hoof,  68'3  ;  linseed  meal,  68*9  ;  cotton  seed  meal,  6*48  ; 
and  castor  pomace,  64*6.  If  the  roots  were  to  be  excluded,  the  per¬ 
centage  availability  would  have  to  be  reduced  by  about  1 2  ;  even  then, 
greater  amounts,  especially  in  the  case  of  nitrate  and  dried  blood,  will 
be  seen  to  have  been  assimilated  in  1897  than  in  the  previous  experi¬ 
ments.  In  the  experiment  next  described,  Hungarian  grass  was 
grown  in  soil  to  which  nitrate,  cotton  seed  meal,  and  raw  knuckle 
bone,  free  from  tendon  and  grease,  were  added.  The  bone  was  in 
three  degrees  of  fineness  :  (A)  passed  through  holes  inch  in 
diameter ;  (B)  through  holes  ~  to  T^0  inch  ;  and  (C)  through  holes 
~r  to  inch  j  the  three  grades  contained  3*58,  3’88,  and  4*08  per 
cent,  of  nitrogen.  The  nitrogen  availability  was  as  follows:  sodium 
nitrate,  100  ;  cotton  seed  meal,  57*9  ;  bone  (A)  11*5,  (B)  8*5,  and 
(C)  5*6.  N.  H.  J.  M. 

Phosphates.  By  Constant  Schreiber  (Pied.  Centr.,  1900,  29, 
162 — 164;  from  Rev .  gen.  agron.  Compare  ibid.,  1897,  26,  803). — 
Phosphorite  and  basic  slag  had  no  effect  on  the  growth  of  lupins  and 
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white  beans  owing,  it  is  supposed,  to  the  power  possessed  by  these 
plants,  as  well  as  by  vetches,  of  obtaining  all  the  phosphoric  acid 
they  require  from  the  soil.  Mineral  phosphates  should  not  be  applied 
for  cereals,  tobacco,  flax,  carrots,  sugar-beet,  potatoes,  and  maize,  and 
it  is  not  worth  while  to  apply  them  to  serradella,  and  incarnate,  red 
and  white  clover.  Mineral  phosphates  are,  however,  of  use  in  the  case 
of  hemp,  the  Cruciferce,  peas,  vetches  ('?),  and  buckwheat. 

As  regards  the  use  of  mineral  phosphates  in  different  soils,  it  was 
found  that  results  are  only  certain  in  the  case  of  peat-land. 

In  experiments  with  peas,  it  was  found  that  calcium  carbonate  was 
in  every  case  injurious  when  mineral  phosphates  were  employed,  and 
that  when  the  amount  of  carbonate  was  large,  its  effect  extended  to 
the  next  year.  Similar  results  were  obtained  with  mustard  and  with 
clover,  when  phosphoric  acid  was  applied  in  the  form  of  mineral  phos¬ 
phate  ;  in  conjunction  with  basic  slag,  however,  calcium  carbonate  had 
practically  no  injurious  effect.  N.  H.  J.  M. 

Basic  Slag  for  Spring  Manuring.  By  Paul  Wagner  ( Bied . 
Centr .,  1900,  29,  218 — 220  ;  from  Deut .  landw.  Presse ,  1895  [?],  No.  21, 
183). — Basic  slag  containing  85 — 95  percent,  of  phosphoric  acid,  soluble 
in  citric  acid,  can  be  applied  at  all  times,  and  will  at  once  be  available. 
The  whole  principle  of  phosphate  manuring  consists  in  applying  an 
excess  of  the  manure  until  a  further  addition  produces  no  effect ;  in 
subsequent  years,  just-  sufficient  phosphate  is  applied  to  meet  the 
requirements  of  the  greatest  possible  crop.  The  phosphoric  acid  does 
not  become  unavailable.  A  meadow  which  only  yielded  30  cwt.  of 
hay  per  hectare  was  partly  manured,  in  1899,  with  basic  slag  (16  cwt. 
per  hectare) ;  the  whole  meadow  received  kainite  (16  cwt.  per  hectare) 
at  the  same  time  (1889)  and  in  each  subsequent  year.  The  effect  of  the 
me  application  of  basic  slag  was  to  increase  the  yield  of  hay,  not  only 
n  1890,  but  in  each  subsequent  year  as  well,  the  total  increase  (1890 
o  1896)  being  243  cwt.  per  hectare.  The  greatest  increase  was  in  1894 
59  kilos.),  five  years  after  the  manure  was  applied.  N.  H.  J,  M. 

Composition  of  Kraal  Manure.  By  J.  Lewis  (Agr.  Jour.  Cape 
)/  Good  Hope ,  1899,  15,  517 — 521). — Analyses  of  (1)  eleven  samples 
>f  sheep-dung  deposits,  and  of  (2)  three  samples  of  burnt  kraal  manure 
ire  given.  The  average  composition  of  the  air-dried  substances  are  as 
ollows  : 


Water. 

N. 

Ash. 

K20. 

CaO. 

p2o5. 

Cl. 

(1) 

1352 

1*31 

41*28 

2*84 

7*08 

1-26 

1-25 

(2) 

2-23 

86*46 

7*60 

16*97 

2-59  1-57 

N.  H.  J.  M. 

508 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Analytical  Chemistry. 


Acidimetry.  By  A.  Astruc  ( Compt .  rend.,  1900,  130,  1563 — 1564. 
Compare  Abstr.,  1898,  i,  222 ;  and  this  vol.,  i,  199;  ii,  122). — 
m>-Ethionic  acid  behaves  as  a  strong  monobasic  acid  in  the  presence 
of  phenolphthalein,  litmus,  rosolic  acid,  and  Poirrier’s  blue.  With 
methyl-orange,  0*95  mol.  of  the  alkali  is  required  to  give  the  end 
point. 

Sulphanilic  acid  may  be  titrated  with  the  above  indicators,  in¬ 
cluding  methyl-orange,  in  this  respect  differing  from  the  aminobenzoie 
acids. 

Meconic  acid  behaves  as  a  dibasic  acid  towards  all  the  indicators 
except  Poirrier’s  blue ;  with  this  reagent,  it  exhibits  a  tri basic  character. 

Mellitic  acid  reacts  as  a  tribasic  acid  towards  methyl-orange  ;  its 
hexabasicity  is  revealed  by  the  use  of  the  other  indicators. 

G-.  T.  M. 

Asbestos  Filters.  By  Otto  Lohse  and  P.  Thomaschewski  (Zeit. 
anal.  Chem .,  1900,  39,  158 — 161). — To  furnish  proof  of  the  utility  of 
Lohse’s  pattern  of  asbestos  filters  (Abstr.,  1899,  ii.  801),  the  authors 
have  made  numerous  estimations  of  silver,  chlorine,  barium,  suga^  (by 
copper  reduction),  and  nickel,  with  results  which  showed  only  small 
differences  in  the  fourth  significant  figure.  When  the  precipitate  is 
to  be  heated  in  a  current  of  gas,  it  may  be  collected  on  a  layer  of 
coarse  crushed  glass  (2 — 4  mm.)  above  the  asbestos  plug.  M.  J.  S. 

Technical  Gas  Analysis.  By  C.  Schmidt  (Chem.  Centr .,  1900,  i, 
923;  from  J.  Gasbel 43,  231 — 232). — In  the  technical  analysis  of 
gases  over  water,  after  absorbing  the  carbon  dioxide,  heavy  hydro¬ 
carbons,  oxygen,  and  carbon  monoxide,  a  residual  gas  is  obtained  con¬ 
sisting  of  hydrogen,  methane,  and  nitrogen. 

In  order  to  analyse  this  with  a  sufficient  degree  of  accuracy,  20  c.c. 
of  the  mixture  are  measured  in  a  Bunte  burette,  mixed  with  125  c.c.  of 
air,  and  exploded.  After  absorption  of  the  carbon  dioxide  formed  in 
the  explosion,  the  total  contraction  is  read  off,  and  the  remaining  free 
oxygen,  which  should  occupy  about  2 — 5  c.c.,  is  estimated  by  absorp¬ 
tion  with  phosphorus.  The  remainder  consists  of  nitrogen,  from  which 
should  be  deducted  the  amount  of  nitrogen  contained  in  the  added  air 
(air  x  0  791). 

The  following  formulae  should  be  used  : 

H  =  %(A'+C')-2F0  CH4=F0-i  U{K+C), 

in  which  V0  is  the  oxygen  consumed,  C  the  contraction,  and  K  the 
generated  carbon  dioxide.  L.  de  K. 

Estimation  of  Combined  Hydrochloric  Acid  in  Gastric 
Juice.  By  Otto  Cohnheim  and  H.  Krieger  {Chem.  Centr.,  1900,  i, 
996 ;  from  Munch,  med.  Wochschr.,  47,  381 — 382). — The  authors 
estimate  in  the  ordinary  manner  the  joint  acidity  and  the  free  acid, 
each  in  10  c.c.,  of  the  filtered  gastric  juice  ;  10  c.c.  are  then  pre¬ 
cipitated  with  calcium  phosphotungstate.  (This  solution  is  made  by 
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preparing  a  4  per  cent,  solution  of  commercially  pure  phosphotungstic 
acid,  and  neutralising  this  at  the  boiling  point  with  calcium  carbonate  ; 
the  solution  keeps,  and  30  c.c.  will  always  be  sufficient.)  The  bulky 
precipitate  is  filtered  off,  and  the  acidity  estimated  in  the  filtrate, 
using  rosolic  acid  or  phenolphthalein  as  indicator ;  the  difference 
between  this  and  the  total  acidity  represents  the  combined  hydrochloric 
acid.  If  there  should  be  a  deficiency  of  free  hydrochloric  acid,  the 
deficit  is  estimated  in  the  usual  way,  and  a  known  volume  of  standard 
hydrochloric  acid,  about  30 — 40  c.c.  more  than  the  deficit  amounts  to, 
is  added ;  the  amount  of  the  deficit  is  to  be  deducted  from  the  amount 
of  combined  acid  found.  L.  de  K. 

Estimation  of  Chlorine  in  Gastric  Juice.  By  G.  Meillere 
( Bull ,  Soc.  Chim.,  1900,  [iii],  23,  404 — 405). — The  chlorine  existing 
as  free  hydrogen  chloride  is  estimated  by  titration  with  standard 
baryta  solution,  using  phenolphthalein  as  indicator.  The  total  chlorine 
is  determined  in  the  solution  obtained  by  evaporating  the  juice  to 
dryness  with  excess  of  calcium  carbonate  and  calcium  nitrate,  igniting 
at  a  low  temperature,  and  extracting  the  residue  with  dilute  acetic 
acid.  It  is  useful  also  to  estimate  the  chlorine  in  the  residue  obtained 
by  evaporating  the  juice  to  dryness  in  a  vacuum,  and  in  the  ash. 

1ST.  L. 

Chemical  Processes  in  the  Stomach.  By  M.  O.  Schuyten 
(Chem.  Zeit .,  1900,  24,  234 — 235). — The  author  has  investigated  the 
behaviour  of  the  following  reagents,  which  are  usually  recommended 
in  testing  for  minute  quantities  of  hydrochloric  acid,  towards  the  more 
common  organic  acids:  (1)  Danilewsky’s  reagent  (Tropseolin  OO) ; 
(2)  Boas’s  reagent  (a  mixture  of  resorcinol  and  sugar  in  aqueous  or 
alcoholic  solution) ;  (3)  Giinzburg’s  reagent  (a  mixture  of  phloro- 
glucinol  and  vanillin  in  alcoholic  solution) ;  (4)  an  alcoholic  solution 
of  Congo  red.  The  conclusion  arrived  at  is  that,  to  prove  the  presence 
of  free  hydrochloric  acid  in  the  juices  of  the  stomach,  freshly  prepared 
Boas’s  reagent  must  be  employed,  as  this  reagent  is  not  affected  by 
small  quantities  of  free  organic  acids,  with  the  exception  of  tartaric 
acid,  whereas  most  of  the  other  reagents  mentioned  are  readily  affected. 

Further  experiments  have  proved  that  neither  carbon  dioxide  nor 
different  types  of  fatty  acids  are  capable  of  liberating  free  hydro¬ 
chloric  acid  from  sodium  or  potassium  chloride  by  their  mass  action 
(compare  Maly,  Zeit.  physiol.  Chem,,  1877,  1,  74).  J.  J.  S. 

Estimation  of  Ozone  from  Ozonisers  of  Large  Dimensions. 
By  Eug.  Ackermann  (Chem,  Zeit.,  1900,  24,  235 — 236). — A  criticism 
of  the  method  now  in  vogue  of  passing  a  definite  volume  of  ozonised 
air  through  a  solution  of  potassium  iodide  acidified  with  sulphuric, 
hydrochloric,  tartaric,  or  other  acid,  and  titrating  the  liberated  iodine. 

The  method  gives  very  uncertain  results,  owing  to  the  great  tech¬ 
nical  difficulty  of  accurately  measuring  the  volume  of  gas  which 
passes  through  the  iodide  solution.  L.  de  K, 

An  Addition  to  the  Apparatus  for  Kjeldahl’s  Nitrogen 
Estimation.  By  H.  Mehring  (Zeit,  anal.  Chem.,  1900, 39,  162 — 163). 

In  place  of  the  bulb-tubes  of  various  forms  usually  inserted  between 

vol.  lxxviii.  ii.  35 
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the  flask  and  condenser  to  arrest  drops  of  the  alkaline  liquid,  a 
wide  tube,  twice  bent  at  obtuse  angles  in  opposite  directions,  and  with 
narrow  ends  for  making  the  respective  connections,  is  employed.  In 
the  straight,  narrow,  vertical  tube  connected  with  the  flask,  a  column 
of  condensed  liquid,  about  10  cm.  high,  collects,  and  washes  the 
ascending  vapour ;  the  upper,  narrow  tube  is  bent  to  a  swan-neck 
shape.  Owing  to  its  simplicity,  the  apparatus  is  but  little  liable  to 
fracture,  and  excellent  results  are  obtained  by  its  use.  M.  J.  S. 

Estimation  of  Nitrous  Acid.  By  Gysbert  Romijn  ( Chem .  ZeiL, 
1900,  24,  145—146). — A  criticism  of  Erdmann's  view  regarding 
the  importance  of  nitrous  acid  in  water,  and  of  his  patented  new 
reagent  (a  liquid,  containing  sodium  sulphanilate  and  hydrochloric 
acid,  and  a  powder,  a  mixture  of  sodium  l-amino-8-hydroxynaphthalene- 
4  : 6-disulphonate  with  sodium  sulphate ;  this  vol.,  ii,  243). 

The  results  obtained  with  this  new  reagent  were  less  satisfactory 
than  those  got  with  Griess’  reagent.  L.  de  K. 

Estimation  of  the  Phosphoric  Acid  available  as  Plant  Food 
in  Soils  and  Manures.  By  J.  Plot  (Chem.  Centr .,  1900,  i,  996— 997  ; 
from  Oesterr.  Chem.  Zeit .,  3,  127 — 131). — In  order  to  ascertain  the 
available  phosphoric  acid  in  soils  or  manures,  a  solvent  should  be  used 
which  resembles  as  much  as  possible  the  juice  contained  in  the  root  of 
the  plant.  The  author  has  now  prepared  a  solvent  which  is  a  close 
imitation  of  the  juice  of  beet  in  respect  to  salts.  0*4004  gram  of 
ferrous  sulphate,  1*4616  grams  of  potassium  sulphate,  3*7098  grams 
of  calcium  nitrate,  and  2*890  grams  of  magnesium  chloride  are  dis¬ 
solved  and  made  up  to  1  litre.  7*0566  grams  of  crystallised  sodium 
carbonate,  6*744  grams  of  potassium  carbonate,  and  0*2  gram  of  silicic 
acid  are  fused  in  a  platinum  crucible ;  the  fused  mass  is  dissolved  in 
water  and  mixed  with  2*75  grams  of  oxalic  acid,  1*9840  grams  of 
malic  acid,  2*2994  grams  of  citric  acid,  1*9396  grams  of  tartaric  acid, 
and  then  diluted  to  1  litre.  Before  use,  equal  parts  of  these  solu¬ 
tions  are  mixed. 

25  grams  of  air-dried  soil,  or  5  grams  of  a  manure,  are  shaken  for 
half  an  hour  in  a  500  c.c.  flask  filled  with  the  liquid ;  the  phosphoric 
acid  is  then  estimated  in  200  c.c.  of  the  clear  filtrate.  The  process  is 
well  adapted  for  soils.  When  dealing  with  manures,  it  must  be 
remembered  that  their  soluble  phosphoric  acid  available  as  plant  food 
may  be  reduced  in  quantity  when  applied  to  a  particular  soil.  The 
true  value  of  a  manure  is,  therefore,  best  ascertained  by  first  analysing 
the  soil  itself,  and  then  another  portion  mixed  with  a  definite  amount 
of  the  manure.  L.  de  K. 

Sodium  Amylxanthate  in  Qualitative  Analysis.  By  R. 
Grassini  (Chem.  Centr.,  1900,  i,  922 — 923;  from  L’Orosi,  22, 
369 — 372). — The  author  has  used  Papasogli's  reagent  (ibid.,  21,  265) 
(which  consists  of  a  yellow  solution  prepared  by  mixing  equal  volumes 
of  50  per  cent,  solution  of  sodium  hydroxide,  pure  amyl  alcohol,  and 
carbon  disulphide)  for  other  metals  beside  nickel  and  cobalt,  and  has 
observed  the  following  colour  reactions  :  Silver  in  ammoniacal  solution 
turns  dark  blood-red  with  2 — 3  drops  of  the  reagent ;  lead,  in  neutral 
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solution,  gives  an  orange  precipitate  soluble  in  sodium  hydroxide  ; 
mercurous  salts  give  a  brownish-black,  mercuric  salts  a  dirty  yellow, 
antimony  in  hydrochloric  acid  solution  (acid  solutions  require  some  more 
of  the  reagent)  an  orange,  arsenic  in  acid  solution  a  canary-yellow,  tin 
in  acid  solution  a  brown,  bismuth  in  acid  solution  a  reddish-brown,  cad¬ 
mium  in  ammoniacal  solution  a  bright  yellow  precipitate ;  copper  in 
very  dilute  ammoniacal  solution  is  coloured  red,  aluminium  dissolved 
in  a  not  too  dilute  solution  of  sodium  carbonate  (?  hydroxide)  gives  a 
white,  gelatinous  precipitate ;  iron,  in  a  neutral  or  faintly  acid  solu¬ 
tion,  turns  a  deep  yellowish-red ;  manganese  behaves  like  iron,  but 
the  red  colour  is  not  so  permanent.  Chromium,  zinc,  calcium,  barium, 
strontium,  magnesium,  potassium,  and  sodium  gave  no  reaction. 

The  reagent  is,  therefore,  useful  for  the  identification  of  individual 
metals  from  the  groups  previously  separated  from  each  other  by  the 
usual  methods.  L.  de  K. 

Direct  Estimation  of  Calcium  in  Presence  of  Iron  and 
Aluminium.  By  L.  Blum  (. Zeit .  anal.  Ghem .,  1900,39,  152 — 155). — 
In  the  estimation  of  calcium  in  iron  ores  and  blast  furnace  slags,  an 
important  economy  of  time  results  from  precipitating  the  calcium  by 
ammonium  oxalate  from  a  solution  which  has  not  been  freed  from 
iron  and  aluminium,  but  in  which  the  oxides  of  those  metals  are 
retained  in  ammoniacal  solution  by  the  presence  of  tartaric  acid.  For 
practical  purposes,  the  results  of  the  two  methods  agree  closely,  since 
the  amount  of  the  iron,  aluminium,  and  manganese  oxides  precipitated 
with  the  calcium  from  the  ammoniacal  tartrate  solution  is  almost 
exactly  balanced  by  the  calcium  oxide  which  escapes  precipitation. 
The  method  is  confined,  however,  to  substances  containing  less  than 
0*5  per  cent,  of  manganese.  M.  J.  S. 

Analysis  of  Calcium  Carbide.  By  Hugo  Erdmann  and  M.  von 
TJnruh  (J.  pr.  Ghem.,  1900,  [ii],  01,  233 — 236). — An  apparatus  is 
described  in  which  a  known  weight  of  a  sample  of  calcium  carbide  is 
allowed  to  fall  into  water ;  the  gas  evolved  escapes  after  passing  over 
soda  lime  and  from  the  loss  in  weight  of  the  apparatus  the  proportion 
of  calcium  carbide  in  the  sample  is  calculated.  The  amount  of  acid 
required  to  neutralise  the  resulting  calcium  hydroxide  is  calculated 
and  subtracted  from  the  actual  amount  required,  thus  giving  the 
proportion  of  lime  present  in  the  sample.  The  neutral  insoluble 
residue  is  also  filtered  off  and  estimated.  B.  H.  P. 

Evaluation  of  Commercial  Calcium  Carbide.  By  Gaetano 
Magnanini  and  F.  Yannini  ( Gazzetta ,  1900,  30,  i,  401 — 404).— A 
description  is  given  of  a  simple  apparatus  for  determining  the  volume 
of  acetylene  yielded  by  a  given  weight  of  calcium  carbide. 

T.  H.  P. 

Volumetric  Estimation  of  Mercuric  Chloride  in  Dressings. 
By  Martin  Lehmann  (Ghem.  Gentr .,  1900,  i,  998 — 999  ;  from  Pharm. 
Ztg.,  45,  238 — 239). — The  author  communicates  a  further  process  for 
the  volumetric  estimation  of  mercuric  chloride  (this  vol.,  ii,  443).  It 
is  based  on  the  action  of  phosphorous  acid  on  mercuric  chloride  which 
yields  mercurous  chloride  and  phosphoric  acid.  The  excess  of  phos- 
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phorous  acid  is  then  titrated  with  W/lOO  potassium  permanganate  or 
with  jV/100  iodine,  using  starch  as  indicator.  The  action  of  the  phos¬ 
phorous  acid  is  complete  within  half  an  hour  at  25 — 30°.  As  the 
solution  does  not  keep,  it  must  always  be  checked  afresh. 

If  the  dressings  should  be  coloured  by  rosaniline,  this  may  be 
removed  by  means  of  a  little  animal  charcoal.  Experiments  to 
estimate  the  mercuric  chloride  by  means  of  standard  stannous  chloride 
or  by  jY/100  potassium  ferrocyanide  and  potassium  permanganate  have 
failed  to  give  accurate  results.  L.  de  K. 

Dry  Assay  of  Lead.  By  J.  Flath  ( Chem .  Zeit.,  1900,  24, 
263 — 264). — A  series  of  experiments  to  show  that  the  dry  assay  is 
quite  accurate  enough  for  technical  purposes  ;  in  rich  ores,  the  deficiency 
does  not  exceed  1*5  per  cent.,  and  it  must  be  remembered  that 
some  accompanying  metals  such  as  copper  and  antimony  partly  pass 
into  the  lead  regulus. 

The  most  suitable  composition  of  the  flux  intended  either  for  an 
acid  or  a  basic  material  is  sodium  carbonate,  70  parts  ;  borax,  28 
parts ;  and  potassium  hydrogen  tartrate,  2  parts.  L.  de  K. 

Estimation  of  Iron  in  Tap  Cinder.  By  L.  Blum  (Zeit.  anal, 
Chem.,  1900,  39,  156 — 157). — In  consequence  of  the  almost  universal 
presence  of  vanadium  in  the  slag  from  iron  puddling,  neither  the 
permanganate  nor  the  stannous  chloride  volumetric  method  is  avail¬ 
able  for  an  exact  estimation  of  the  iron.  The  gravimetric  method  is 
the  only  trustworthy  one.  The  hydrochloric  acid  solution  of  the 
substance  (freed  from  silica)  should  be  twice  precipitated  by  boiling 
with  ammonium  acetate  to  eliminate  manganese ;  the  precipitate  again 
dissolved  in  hydrochloric  acid,  and,  after  adding  tartaric  acid  and 
excess  of  ammonia,  ammonium  sulphide  added  to  precipitate  the  iron. 

M.  J.  S. 

Simple  Method  for  Decomposing  Chrome-iron  Ore.  By 
Kudolf  Fieber  (Chem.  Zeit.,  1900,  24,  333). — 0*5  gram  of  the  finely 
powdered  ore  is  fused  in  a  platinum  crucible  with  3  grams  of  sodium 
potassium  carbonate  for  10  minutes;  when  cold,  3  grams  of  dry  borax 
are  added  and  the  mixture  is  again  fused  by  first  heating  for  a  short 
time  over  the  flame  of  a  Teclu  burner,  and*then  for  45  minutes  over 
the  blowpipe.  If  the  decomposition  is  not  yet  complete,  a  further 
addition  of  sodium  potassium  carbonate  should  be  made.  It  is  not 
really  necessary  to  use  the  blast ;  if  time  is  no  object,  a  prolonged 
heating  over  the  flame  of  a  large  Teclu  burner  will  answer  the  purpose. 

L.  de  K. 

Tin  in  Preserved  Meat ;  Its  Estimation  and  the  State  in 
which  it  Occurs.  By  F.  Wirthle  (Chem.  Zeit.,  1900,  24,  263). — 
Analyses  are  communicated  of  samples  of  tinned  meat  from  1  to  5  years 
old,  and  the  percentage  of  tin  is  stated.  Where  the  metal  was  found 
to  be  corroded,  which  nearly  always  had  occurred  at  such  spots  as  had 
been  in  contact  with  the  fat,  the  cause  of  the  corrosion  was  found  to 
be  due  to  the  formation  of  basic  stannous  chloride.  The  following 
process,  originated  by  Orfila,  was  used  for  the  estimation  of  the  tin. 

120  grams  of  the  meat  (jelly,  fat)  are  heated  in  a  large  porcelain 
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dish  standing  on  an  asbestos  plate  with  5  c.c.  of  strong  sulphuric  acid 
with  constant  stirring,  adding  gradually  more  sulphuric  acid ;  in 
all  about  15—20  c.c.  In  this  way,  after  about  4 — 5  hours  a  porous, 
charred  mass  is  obtained  which  is  then  powdered  and  burnt  to  ash  in 
a  porcelain  crucible.  The  ash  is  now  fused  with  a  mixture  of  sodium 
nitrate  and  carbonate,  the  fused  mass  treated  with  water  and  saturated 
with  carbon  ("dioxide.  After  remaining  overnight,  the  precipitate  is 
collected,  washed,  dried,  and  fused  in  a  covered  crucible  with  potassium 
cyanide.  The  fused  mass  is  dissolved  in  water,  the  insoluble  matter 
collected,  washed,  and  dissolved  in  hydrochloric  acid.  From  this 
solution,  the  tin  is  then  precipitated  in  the  usual  manner  with  hydro¬ 
gen  sulphide  and  weighed  as  oxide.  To  make  sure,  this  may  be  fused 
again  with  potassium  cyanide  and  once  more  precipitated  with  hydro¬ 
gen  sulphide.  L.  de  K. 

Tinned  Fish.  By  Adelbert  Bossing  (Zeit.  anal.  Chem .,  1900,  39, 
147 — 152). — The  examination  of  some  tins  in  which  sterilised  cod-fish 
and  lobsters  had  been  preserved  for  some  years  showed  that  the  metal 
had  been  strongly  attacked  and  in  some  cases  completely  removed 
from  the  interior,  being  converted  into  a  white  crust  containing 
stannic  oxide,  phosphoric  acid,  and  iron.  This  effect  seems  to  be  due 
to  the  action  of  the  phosphates  and  ammonia  present.  It  is  in  no 
way  connected  with  imperfect  sterilisation,  but  may  always  be  re¬ 
garded  as  evidence  of  long  keeping.  Any  purification  or  alteration 
in  the  original  fresh  appearance  of  the  contents  of  the  tins  is  not  to 
be  ascribed  to  this  chemical  action  on  the  metal  (except  in  cases  where 
the  iron  itself  is  strongly  attacked),  but  is  the  result  of  want  of 
cleanliness  or  of  sufficient  rapidity  in  the  operation  of  tinning,  or  of 
insufficient  sterilisation  of  the  contents  of  the  tin.  M.  J.  S. 

A  New  Reagent  for  Phenolic  Compounds.  By  G.  Can- 
dussio  [Chem.  Zeit.}  1900,  24,  299 — 301). — Instead  of  ferric  chloride 
as  a  general  test  for  phenols,  the  author  uses  a  1  per  cent,  solution  of 
potassium  ferricyanide  to  which  10 — 20  per  cent,  of  pure  ammonia  has 
been  added.  This  solution  has  the  advantage  over  ferric  chloride  that 
it  may  be  applied  to  either  acid  or  alkaline  solutions.  The  test  may 
be  applied  in  three  ways.  (1)  By  adding  the  reagent  drop  by  drop 
to  the  phenol.  (2)  By  adding  the  phenol  gradually  to  an  excess  of 
the  reagent.  (3)  By  adding  the  reagent  drop  by  drop  to  a  solution 
of  phenol  rendered  alkaline  with  sodium  hydroxide.  The  results  are 
communicated  in  a  lengthy  table. 

From  this,  it  is  shown  (1)  that  the  sensitiveness  of  the  ferric  chloride 
test  and  the  new  test  is  in  some  cases  the  same,  but  in  other  cases 
different,  the  iron  test  being  generally  the  less  sensitive ;  (2)  that 
although  the  phenolic  compounds  give  with  ferric  chloride  a  blue,  and 
with  potassium  ferricyanide  mostly  a  brown  colour,  there  is  gener¬ 
ally  produced  a  series  of  different  colours  or  precipitates  which 
are  of  practical  importance ;  (3)  that  potassium  ferricyanide  gives 
with  phenol  and  commercial  guaiacol  a  brown,  with  /?-naphthol 
a  vermilion,  with  thymol  and  morphine  a  whitish-yellow,  with 
synthetical  guaiacol  a  flesh-coloured,  and  with  eugenol  a  yellow 
precipitate;  (4)  that  potassium  ferricyanide  gives  with  a-naphthol  a 
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single  colour,  namely,  a  blackish-violet,  whilst  it  also  gives  a  single 
colour  with  sodium  salicylate,  vanillin,  morphine,  and  phloroglucinol, 
namely,  a  yellow  one ;  (5)  that,  on  the  other  hand,  phenol,  guaiacol, 
creosote,  resorcinol,  orcinol,  catechol,  quinol,  gallic  acid,  pyrogallol, 
and  tannic  acid  give  with  the  same  reagent  two  or  more  colours  in 
succession.  The  sensitiveness  of  the  two  reagents  towards  artificial 
guaiacol,  commercial  guaiacol,  and  creosote  is  remarkable,  as  it  grad¬ 
ually  decreases  from  the  first  to  the  third.. 

It  is  also  worthy  of  notice  that  thymol  gives  with  ferric  chloride  a 
precipitate  soluble  in  alcohol,  and  with  potassium  ferricyanide  a  pre¬ 
cipitate  insoluble  in  that  liquid,  whilst  eugenol  behaves  in  the  opposite 
way.  Morphine,  like  thymol,  also  gives  a  precipitate  with  potassium 
ferricyanide  insoluble  in  alcohol.  L.  de  K. 

Detection  of  Sucrose  in  Lactose.  By  John  Landin  ( Chem . 
Zeit.y  1900,  24,  211). — The  sample  is  treated  with  strong  sulphuric 
acid.  If  the  lactose  is  pure,  it  turns  pale  yellow  at  first  and  then 
gradually  becomes  bright  brownish-red,  the  acid  itself  showing  a  red¬ 
dish  colour.  If,  however,  a  small  quantity  of  sucrose  is  present,  the 
mixture  assumes  at  once  a  dark  colour  and  soon  becomes  dark  brown 
or  brownish-black,  and  the  acid  does  the  same.  In  the  presence  of 
much  sucrose,  the  whole  mass  turns  black  at  once. 

If  a  quantitative  estimation  is  required,  this  may  be  effected  by 
taking  the  copper  reducing  power  before  and  after  inversion. 

L.  BE  K. 

Volumetric  Estimation  of  Free  Fatty  Acids.  By  J.  Swo- 
boda  {Chem.  Zeit .,  1900,  24,  285). — A  standard  solution  of  sodium 
hydroxide  in  alcohol  is  very  unstable,  whilst  an  aqueous  solution  may 
cause  the  precipitation  of  fatty  matter,  which  must  then  be  redissolved 
by  warming.  If  the  liquid  to  be  titrated  contains  ether  as  well  as 
alcohol,  two  layers  are  formed  which  necessitate  vigorous  shaking 
after  each  addition  of  the  alkali. 

These  inconveniences  are  avoided  by  dissolving  the  fatty  matter  in 
a  mixture  of  1  part  of  absolute  alcohol  and  2  parts  of  amyl  alcohol. 

L.  DE  K. 

Estimation  of  Salicylic  Acid.  By  Josef  Messinger  (/.  pr. 
Chem.,  1900,  [ii],  61,  237 — 248.  Compare  W.  Fresenius  and  L. 
Griinhut,  Abstr.,  1899,  ii,  580). — The  author  shows  that  the  iodo- 
metric  method  of  estimating  salicylic  acid  described  by  him  and 
Vortmann  (Abstr.,  1890,  1473),  but  rejected  by  Fresenius  and 
Griinhut  ( loc .  cit.),  is  quite  satisfactory  if  the  iodine  and  sodium 
hydroxide  are  present  in  sufficient  quantity.  The  process  is  also 
satisfactory  for  other  phenols.  It.  H.  P. 

Hubl's  Iodine-addition  Method.  By  Paul  Welmans  {Chem. 
Centr.j  1900,  i,  926 — 927  ;  from  Zeit.  cffentl.  Chem.,  6,  86 — 96). — The 
author's  object  has  been  to  prepare  an  iodine  solution  of  great 
stability,  and  he  now  recommends  the  following  liquid  for  determining 
the  iodine  number  of  fats  :  30  grams  of  iodine,  30  grams  of  powdered 
mercuric  chloride,  and  500  grams  of  glacial  acetic  acid  are  put  into  a 
litre  flask,  and  ethyl  acetate  is  then  added,  leaving  space  sufficient  for 
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the  mixture  to  be  effectively  shaken.  When  solution  is  complete, 
the  liquid  is  made  up  to  a  litre  by  adding  more  ethyl  acetate.  This 
solution  being  an  excellent  solvent  for  fats,  the  use  of  chloroform 
becomes  superfluous. 

A  number  of  analyses  are  communicated  showing  the  influence  of 
time,  temperature,  and  excess  of  iodine  on  the  iodine  number.  With 
lard,  the  excess  of  iodine  is  of  more  influence  than  the  time  of  action  ; 
with  cotton-seed  oil  and  oil  of  almonds,  no  difference  is  noticed. 
With  castor  oil,  the  results  are  influenced  by  the  time  of  action  ; 
various  kinds  of  poppy  oil  behave  differently  in  that  respect.  With 
cod -liver  oil,  the  results  vary,  first  with  the  temperature,  then  with  the 
time  of  action,  and  lastly  with  the  excess  of  iodine. 

The  fat  extracted  from  roasted  cocoa  or  chocolate  by  means  of 
ether,  unless  dried  for  several  hours  at  105°,  shows  far  too  high  an 
iodine  number.  This  is  caused  by  the  presence  of  acraldehyde,  which 
may,  however,  be  removed  by  washing  the  fat  with  water  at  50°. 

L.  DE  K. 

Estimation  of  Urea  in  Urine.  By  Adolf  Jolles  (Zeit.  anal. 
Chem .,  1900,  39,  137 — 145). — The  methods  of  Knop,  Hufner,  and 
Biegler  are  recognised  as  giving  results  in  excess  of  the  truth  •  the 
author  finds  that  the  methods  of  Pfliiger  (Abstr.,  1887,  90)  and 
Freund  and  Topfer  ( Wein .  Klin.  Rundschau ,  1899,  371)  give  practi¬ 
cally  identical  results,  and  the  latter  estimates  correctly  any  artificial 
addition  of  urea  to  urine.  In  both  methods,  the  use  of  the  azoto- 
meter  replaces  advantageously  the  estimation  of  the  nitrogen  by 
Kjeldahl’s  process,  and  these  methods  may  be  further  improved  as 
follows  : 

Freund  and  Topfer' s  Method. — Five  c.c,  of  the  urine  mixed  with 
5  c.c.  of  95  per  cent,  alcohol  are  evaporated  to  dryness  in  the  water- 
bath.  The  residue  is  repeatedly  extracted  with  absolute  alcohol,  the 
alcoholic  extract  filtered  into  a  flask,  and  the  alcohol  distilled  off. 
The  residue  is  then  treated  with  about  70  c.c.  of  a  saturated  ethereal 
solution  of  oxalic  acid,  the  precipitate  of  urea  oxalate  collected  on  a 
filter,  washed  with  ether  until  free  from  oxalic  acid,  then  dried  at 
70 — 80°,  dissolved  in  water,  and  brought  into  the  reaction  vessel  of 
the  azotometer,  where  it  is  treated  with  alkaline  hypobromite  in  the 
usual  way. 

PJluger’s  Method . — Ten  c.c.  of  the  filtered  urine  are  mixed  with  30  c.c. 
of  water  and  a  sufficient  quantity  of  a  hydrochloric  acid  solution  of 
phosphotungstic  acid  (100  c.c.  of  hydrochloric  acid  of  sp.  gr.  1T24  + 
900  c.c.  of  phosphotungstic  acid,  1  :  10).  The  mixture  is  warmed  on 
the  water-bath  for  15  minutes,  left  in  the  cold  for  4  hours  (which  is 
found  to  be  long  enough),  made  up  to  100  c.o,,  and  filtered  through 
dry  paper;  25  c.c.  are  placed  in  the  azotometer,  and  made  alkaline 
before  introducing  the  tube  containing  the  hypobromite.  With  these 
proportions,  each  c.c.  of  nitrogen  (at  760  mm.  and  15 -5°)  indicates 
1  gram  of  urea  per  litre  of  urine.  The  author  furnishes  a  table  of 
corrections  for  other  pressures  and  temperatures.  M.  J.  S. 

Estimation  of  Tannin.  By  Leopold  Specht  and  Fritz  Lorenz 
{Chem.  Zeit.,  1900,  24,  170 — 171). — The  method  is  based  on  the  prin¬ 
ciple  that  saffranine  is  precipitated  as  a  tannin-antimony  lake,  and 
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that  the  excess  of  saffranine  may  be  readily  titrated  with  solution  of 
ammonium  hyposulphite.  The  difference  in  c.c.  between  this  estima¬ 
tion  and  the  check  experiment  is  the  measure  for  calculating  the 
amount  of  tannin. 

The  authors  used  as  standard  tannin  a  preparation  from  Schering 
and  Co.,  il  Acid  tannic  leviss,”  the  moisture  which  it  contained  being 
allowed  for.  The  ammonium  hyposulphite  was  always  prepared  fresh 
by  mixing  50  grams  of  zinc  dust  with  100  grams  of  water,  and 
gradually  adding  600  c.c.  of  ammonium  hydrogen  sulphite  of  sp.  gr. 
IT 6,  previously  neutralised  with  ammonia;  the  temperature  should 
not  rise  above  36°.  After  settling,  75  c.c.  of  the  clear  liquid  are 
diluted  to  2  litres,  introduced  into  a  reservoir,  and  covered  with 
mineral  oil.  This  reservoir  is  connected  in  the  usual  way  with  a 
burette,  the  end  of  which  dips  into  the  liquid  to  be  titrated,  which  is 
also  covered  with  mineral  oil  to  exclude  air.  L.  de  K. 

Soil  Humus.  Some  Sources  of  Error  in  Analytical  Methods. 
By  A.  L.  Emerv  (J.  Amer.  Chem.  Soc.,  1900,  22,  285 — 291). — Hilgard’s 
process  for  estimating  humus  in  soils,  which  is  frequently  employed, 
briefly  consists  in  extracting  the  soil,  previously  freed  from  calcium 
salts,  with  dilute  ammonia.  The  solution  is  evaporated  and  the  residue 
dried  to  constant  weight  in  a  platinum  dish,  the  contents  are  then 
ignited  and  the  dish  weighed.  The  author  has  found  that  this  process 
is  not  trustworthy,  as  the  soil  contains  soluble  organic  matter  which 
gradually  combines  with  the  ammonia,  thus  increasing  the  weight. 

The  use  of  a  4  per  cent  solution  of  potassium  hydroxide  has  also 
been  tried  for  the  purpose  of  extracting  the  humus  after  first  extract¬ 
ing  the  calcium  salts  with  dilute  hydrochloric  acid.  It  was  found, 
however,  that  aqueous  potassium  hydroxide  liberates  ammonia  from 
the  soil  and  that  part  of  this  enters  into  combination  with  the  organic 
matter  whilst  another  small  portion  escapes,  so  that  the  estimation  of 
nitrogen  contained  in  the  humus  gives  results  below  the  truth. 
The  last  source  of  error  may  be  prevented  by  leaching  the  soil  with 
4  per  cent,  solution  of  aqueous  potassium  hydroxide  in  a  funnel  which 
is  closed  at  the  top  with  a  stopper  through  which  the  leaching  solution 
is  admitted  by  a  separating  funnel.  The  glass  support  of  a  Gooch 
crucible  serves  very  well  for  the  funnel  holding  the  soil.  The  solution 
from  the  soil  is  run  directly  into  dilute  sulphuric  acid,  the  bottle 
containing  this  being  sealed  with  a  U-tube  containing  sulphuric  acid. 
Gentle  suction  may  be  applied  to  hasten  the  process.  It  is  also  stated 
that  humus  is  not  quite  insoluble  in  even  very  weak  hydrochloric  acid. 

L.  de  K. 

Detection  of  Albumin  in  Urine.  By  Adolf  Jolles  ( Zeit . 
anal .  Chem 1900,  S9,  146- — 147). — With  certain  urines  poor  in  chlor¬ 
ides,  the  author’s  mercuric  succinate  test  for  albumin  (Abstr.,  1896, 
344)  has  pioved  to  be  deficient  in  sensitiveness  unless  sodium  chloride 
is  also  added.  It  is  therefore  recommended  that  the  amount  of 
sodium  chloride  in  the  reagent  should  be  doubled.  In  making  the 
comparative  test,  water  is  added  to  the  acidified  urine  instead  of  the 
reagent.  The  presence  of  mucin  or  nucleoalbumin  does  not  interfere 
with  this  test.  M.  J,  S, 
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Effects  of  Dilution,  Temperature,  and  other  Circumstances 
on  the  Absorption  Spectra  of  Solutions  of  Didymium  and 
Erbium  Salts.  By  George  D.  Liveing  {Trans.  Camb.  Phil.  Soc., 
1900,  18,  298 — 315). — Except  for  a  slight  difference  in  the  absorption 
at  the  more  refrangible  end,  the  spectra  of  the  different  salts  of  the 
same  metal  in  dilute  solution  are  similar.  For  the  chloride  and  sulphate, 
the  spectrum  is  the  same  in  different  dilutions,  so  long  as  the  thick¬ 
ness  of  absorbent  is  proportional  to  the  dilution :  the  spectrum  of 
nitrate  solutions  is  modified  slightly  with  increasing  concentration. 
The  first  of  these  facts  is  in  accord  with  Ostwald's  view  that  the 
spectrum  common  to  all  the  salts  is  due  to  the  metallic  ions,  but  the 
second  is  against  this  interpretation :  so  also  is  the  fact  that  the 
intensity  of  the  didymium  and  erbium  bands  is  not  affected  by  rise  of 
temperature  or  by  addition  of  the  acid  with  the  same  negative  ion. 
The  author  regards  the  metallic  bands  as  the  outcome  of  chemical 
actions  between  the  molecules  of  the  salt  and  of  the  solvent,  whilst 
the  general  absorption  at  the  more  refrangible  end  may  be  due  to 
encounters  of  molecules  without  chemical  change.  A  certain  interval 
of  freedom  is  postulated  between  the  rupture  of  a  molecule  and  the 
recombination  of  its  parts  with  each  other  or  with  parts  of  other 
molecules  ;  during  this  interval,  the  parts  have  a  capability  of  vibrating 
such  as  they  do  not  possess  in  combination.  Increased  concentration 
and  higher  temperature  will  mean  more  frequent  ruptures,  more  fre¬ 
quent  recombinations,  and  shortening  of  the  interval  of  freedom. 
These  effects  will  compensate  each  other,  and  leave  the  average 
number  of  absorbent  parts  independent  of  the  concentration  and  the 
temperature. 

When  alcohol  or  glycerol  is  the  solvent,  the  bands  are  more  diff  use 
and  generally  shifted  towards  the  red.  When  dry  hydrogen  chloride 
is  passed  into  the  alcoholic  solution,  the  colour  changes  from  pink  to 
bluish-green.  The  paper  is  illustrated  by  reproductions  of  the  photo¬ 
graphs  obtained.  J.  C.  P. 

Phosphorescence  of  Phosphoric  Oxide.  By  Hermann  Ebert 
and  Berthold  Hoffmann  {Zeit.  physikal.  Chem .,  1900,  34,  80 — 86). — 
Phosphoric  oxide  is  capable  of  phosphorescence  in  a  high  degree,  and 
it  retains  this  property  even  when  all  impurities,  such  as  the  lower 
oxides,  are  carefully  excluded.  The  commercial  preparation  after 
illumination  shows,  in  addition  to  the  greenish  phosphorescence 
characteristic  of  the  pentoxide,  a  pale  glow,  due  probably  to  oxidation 
of  the  lower  oxides  present.  The  spectrum  of  the  light  emitted  by 
the  pure  pentoxide  is  continuous,  with  a  maximum  intensity  in  the 
green,  and  the  phosphorescence  is  much  more  intense  at  lower  tem¬ 
peratures.  J.  C.  P. 

VOL.  LXXVIII.  ii.  36 
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Relation  between  the  Constitution  and  Fluorescence  of 
some  Substances.  By  John  Theodore  Hewitt  ( Zeit .  physikal. 
Chem,f  1900,  34,  1 — 19). — A  fluorescent  substance  absorbs  light  of 
one  wave-length,  and  emits  light  of  another  wave-length,  so  that  two 
distinct  sets  of  vibrations  are  involved.  The  author  points  out  that 
for  a  compound  which  can  exist  in  two  tautomeric  forms,  and  thus 
oscillates  between  two  positions,  the  condition  of  fluorescence  will  most 
probably  be  satisfied.  The  most  favourable  cases  would  be  those 
where  there  is  a  doubly  symmetrical  tautomerism,  and  consideration 
of  a  number  of  these  shows  that  such  compounds  exhibit  strong 
fluorescence.  The  various  classes  of  fluorescent  substances  are  con¬ 
sidered  in  the  order  adopted  by  Meyer  in  his  paper  on  the  same* 
subject  (Abstr.,  1898,  ii,  105).  There  are  substances  which,  whilst 
possessing  the  requisite  constitution,  show  no  fluorescence  ;  in  such 
cases,  it  is  possible  (1)  that  the  light  emitted  is  beyond  the  visible  part 
of  the  spectrum,  or  (2)  that  there  is  a  secondary  tautomerism  which 
hides  the  primary.  On  the  other  hand,  there  are  fluorescent  sub¬ 
stances  which  do  not  possess  a  doubly  symmetrical  tautomeric 
structure ;  in  such  cases,  there  may  be  a  high  velocity  of  transition 
from  the  one  form  to  the  other.  J.  C.  P. 

Uranium  Radiation.  By  Henri  Becquerel  ( Compt.rend .,  1900, 

130,  1583 — 1585). — Part  of  the  photographically  active  radiation 
from  uranium  is  deflected  in  a  magnetic  field  in  the  same  direction  as 
cathode  rays. 

When  a  small  quantity  of  a  barium  salt  is  added  to  a  uranium 
solution  and  then  precipitated  in  the  form  of  sulphate,  the  precipitate 
shows  marked  radioactivity,  and  hence  it  would  follow  that  uranium 
commonly  contains  small  quantities  of  a  highly  radioactive  substance, 
probably  actinium.  At  the  same  time,  the  most  carefully  purified 
uranium  and  its  compounds  still  show  radioactivity,  and  the  extreme 
products  of  a  long  series  of  fractionations  of  uranium  nitrate  by 
Lecoq  de  Boisbaudran  show  identical  radioactivity,  whether  it  is 
measured  by  photographic  effect  or  by  its  influence  in  promoting 
electrical  discharge.  C.  H.  B. 

Uranium  Radiation.  By  Henri  Becquerel  (Compt.  rend.,  1900, 

131,  137 — 138.  Compare  preceding  abstract). — When  solutions  of 
uranium  salts  were  treated  with  barium  chloride  and  the  barium 
subsequently  precipitated  as  sulphate,  the  precipitate  carried  down  a 
radioactive  substance  emitting  rays  which  are  deviated  in  the  magnetic 
field.  On  repeating  the  precipitation,  further  quantities  of  this  pro¬ 
duct  were  removed  from  the  uranium  solution,  the  amount  decreasing 
with  each  successive  operation.  The  uranium  salt,  when  thus  treated, 
was  found  to  be  less  active,  but  the  diminution  in  its  activity  decreased 
as  the  precipitations  were  repeated  until,  after  the  twelfth  operation, 
its  emissive  power  became  approximately  constant.  The  precipitations 
were  still  continued,  but  the  variations  were  now  found  to  be  irre¬ 
gular,  the  uranium  obtained  after  eighteen  operations  being  de¬ 
cidedly  less  active  than  that  from  the  twelfth.  The  rays  emitted 
from  the  crude  salt  penetrate  aluminium  more  readily  than  glass, 
whereas  the  converse  holds  with  the  radiations  derived  from  the 
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purified  compound.  The  electrical  conductivity  of  air,  as  induced  by  the 
rays  from  uranium,  is  diminished  by  one-half  after  twelve  precipita¬ 
tions,  and  its  value  is  only  one-sixth  of  the  original  after  the  eighteenth 
operation.  G.  T.  M. 

Photochemical  Effects  produced  by  the  Hertzian  Radiating 
Wire.  By  Thomas  Tommasina  ( Gompt .  rend.>  1900,  130,  1462 — 1465). 
— Luminous  effects  were  observed  about  the  radiating  wire  and  these 
were  photographed  by  placing  the  wire  in  direct  contact  with  the 
sensitised  gelatin  plate.  Illustrations  are  given  showing  the  peculiar 
nature  of  the  luminous  radiations,  and  of  the  effect  on  them  of  iron 
and  other  metals,  as  well  as  of  the  differences  resulting  when  the  wire 
is  sufficiently  tense  to  also  produce  sound  vibrations.  L.  M.  J. 

Modification  of  Metallic  Surfaces  under  the  Influence  of 
Light.  By  H.  Buisson  (Gompt.  rend .,  1900,  130,  1298 — 1300). — It 
is  well  known  that  metals  exposed  to  ultra-violet  radiations  rapidly 
lose  negative  charges  of  electricity,  being  in  this  respect  far  more 
active  when  freshly  cleaned.  Light,  however,  causes  a  decrease  of 
this  activity,  which  is  regained  when  the  metal  is  kept  for  some  time 
in  the  dark ;  this  effect  is  very  marked  for  amalgamated  zinc.  There 
is  also  a  difference  of  potential  between  the  surfaces  of  a  darkened  and 
illuminated  metal,  which  may  reach  0T25  volt.  Most  metals  are 
more  electro-negative  after  illumination,  but  the  reverse  obtains  for 
platinum,  whilst  gold,  silver,  and  iron  are  not  affected.  Bed  or  yellow 
glass  cuts  off  the  rays  effecting  this  change,  but  colourless  glass  does 
not,  whilst  ultra-violet  rays  have  a  reverse  effect,  so  that  the  electric 
arc  has  little  effect  if  not  screened  by  colourless  glass.  The  wave¬ 
length  of  the  rays  which  separate  the  radiations  thus  acting  in  opposite 
directions  is,  for  zinc,  about  0‘310  p.  The  action  is  not  affected  by  the 
external  atmosphere,  similar  results  being  obtained  in  hydrogen,  carbon 
dioxide,  &c.  Amalgamated  zinc,  exposed  to  light  through  a  screen  and 
then  exposed  to  iodine  vapours,  was  also  found  to  be  least  attacked  in 
the  illuminated  portions,  and  hence  to  give  an  image  of  the  screen. 

L.  M.  J. 

Brazilin  and  Hsematoxylin  as  Photographic  Developers.  By 
Bobekto  Lepetit  (Bull.  Soc.  Ghivn .,  1900,  [iii],  23,  627 — 631).— 
Hsematoxylin  and  brazilin,  dissolved  in  aqueous  sodium  hydroxide, 
rapidly  absorb  atmospheric  oxygen  ;  the  relative  rapidity  of  absorption 
in  the  case  of  pyrogallol,  quinol,  hsematoxylin,  brazilin,  and  catechol  is, 
with  equal  concentrations,  given  by  the  numbers  5:15:25:30:  40. 
The  rapidity  with  which  the  substances  develop  a  photographic  plate 
under  similar  conditions  is  determined  by  a  similar  ratio  ;  pyrogallol, 
however,  although  more  rapid  than  quinol,  leaves  the  plate  under 
developed  to  a  greater  extent  than  the  latter.  Catechol  is  wholly 
unsuitable  for  use  as  a  developer.  W.  A.  D. 

Refutation  of  [Poynting’s  Theorem].  By  P.  S.  Wedell- 
Wedellsborg  (Zeit.  physikal .  Ghem .,  1900,  33,  631 — 635.  Compare 
Abstr.,  1898,  ii,  61). — A  continuation  of  the  author’s  previous  papers 
on  this  subject,  in  which  he  holds  that  Poynting’s  theorem  is  erroneous 
on  the  following  grounds.  It  is  not  in  accord  with  the  fundamental 
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laws  of  energy,  with  experimental  results,  with  the  laws  of  induction, 
and  with  modern  theories  of  electrolysis.  L.  M.  J. 

Thermodynamics  of  Normal  Cells.  I.  By  Ernst  Cohen  (Zeit 
physiJcal .  Chem .,  1900,  34,  62 — 68). — On  the  basis  of  the  equation 
E  —  Ecjne§  +  T.dEjdT,  and  from  the  electrical  measurements  of  Kahle, 
Jaeger  and  Wachsmuth,  and  of  Callendar  and  Barnes,  the  author  shows 
that  the  usual  way  of  representing  the  process  that  goes  on  in  the 
Clark  cell  is  inadequate.  Instead  of  Zn  +  Hg2S04  2Hg  +  ZnS04,  the 
essential  change  is  represented  by  the  equation 

7  7 

Zn  +  2"3^(^nS04^H20)  ^  2Hg  -f-  _  ^ZnS04,7H20, 

where  A  is  the  number  of  water  molecules  present  for  every  one  of 
ZnS04  in  the  saturated  solution.  If  this  is  regarded  as  the  true 
mechanism  of  the  reaction,  then  thermochemical  data  give  Ec  —  81127 
cal.,  whilst  the  electrical  measurements  give  Ec  — 81490  cal.  Similarly, 
in  the  case  where  the  zinc  sulphate  is  present  as  hexahydrate,  Ec  from 
thermochemical  sources  is  shown  to  be  75159  cal.,  whilst  the  electrical 
measurements  lead  to  the  value  75677  cal.  J.  C.  P. 

The  Weston  Cell  as  a  Transition  Cell  and  as  a  Standard  of 
Electromotive  Force,  with  a  Determination  of  the  Ratio  to 
the  Clark  Cell.  By  H.  T.  Barnes  (J,  Physical  Chem .,  1900,  4, 
339 — 348). — The  E.M.F.’s.  of  a  number  of  Weston  cells  were  deter¬ 
mined  at  temperatures  varying  from  0  to  40°.  Above  15°,  the  values 
of  the  temperature  were  in  good  accord  with  the  formula  Et  -  En  = 
-  0*086  ( t  -  15°),  the  values  being  in  millivolts.  Below  15°,  the  values 
were  not  concordant;  the  curves  representing  the  E.M.F.  as  a  function 
of  temperature,  however,  all  converged  to  15°  and  agreed  above  this 
temperature.  Experiments  to  see  if  a  sudden  change  in  the  E.M.F.  may 
occur  below  15°  led  to  varying  results  ;  in  some  cells,  a  rapid  increase 
occurred  in  the  neighbourhood  of  2°,  in  others  the  rise  of  the  E.M.F. 
was  continuous.  The  ratio  of  the  E.M.F.  of  the  Weston  cell  at  20°  to 
that  of  the  Clark  cell  at  15°  was  found  to  be  1*40658,  agreeing  very 
closely  with  the  ratio  1*40663  found  by  Dr.  Kahle  for  the  standard 
cells  in  the  possession  of  the  Beichsanstalt.  L.  M.  J. 

New  Electrolytic  Cell  for  Rectifying  Alternating  Currents. 
By  W.  L.  Hildburgh  ( J Amer.  Chem .  Soc.,  1900,  22,  300 — 304). — 
The  cell  Cu  |  H2S04  |  Pt  allows  currents  of  low  voltage  to  pass  if 
the  copper  is  employed  as  the  anode,  but  if  the  current  is  reversed 
owing  to  the  high  polarisation,  no  current  passes  if  the  voltage  is  not 
too  great,  and  hence  such  a  cell  may  be  used  as  a  rectifier  for  low  volt¬ 
age  alternating  currents.  This  is  not  a  very  efficient  arrangement, 
however,  and  a  better  form  consists  of  a  plate  of  platinised  platinum 
(A),  partly  in  sulphuric  acid,  partly  in  hydrogen,  and  a  platinum  wire 
(P)  sealed  into  glass  under  the  acid ;  the  whole  is  contained  in  a  sealed 
vessel.  Currents  may  pass  from  A  to  P,  generating  hydrogen  at  P, 
which  escapes  in  bubbles  joining  the  gas  above  the  acid  ;  in  the  opposite 
direction,  however,  polarisation  occurs,  P  becoming  coated  with  a  film 
of  oxygen.  For  high  E.M.F.’s,  a  number  of  these  cells  in  series  may 
be  employed.  L.  M.  J. 
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Reversible  Electrodes  of  the  Second  Order  with  Mixed 
Depolarisers.  By  A.  Thiel  (Zeit.  anorg.  Chem.,  1900,  24,  1 — 64). — 
The  electrodes  dealt  with  are  of  silver,  and  the  depolarisers  used  are  (1) 
mixed  silver  chloride  and  bromide,  (2)  mixed  silver  bromide  and 
iodide.  The  equilibrium  between  silver  chloride  and  bromide  when 
precipitated  together  from  mixed  solutions  of  potassium  chloride  and 
bromide  by  a  quantity  of  silver  nitrate  insufficient  for  complete  pre¬ 
cipitation  has  been  studied  by  Kiister  (Abstr.,  1899,  ii,  205) ;  the 
author  has  now  made  a  similar  investigation  with  mixed  bromide 
and  iodide.  He  concludes  that  silver  chloride  and  bromide  mix  in  all 
proportions,  whilst  silver  bromide  and  iodide  are  miscible  only  within 
certain  limits.  In  agreement  with  this,  an  electrode  of  the  second 
order,  with  mixed  silver  chloride  and  bromide  as  depolariser,  shows  a 
‘  mixed  potential/  that  is,  a  potential  between  the  values  obtained 
when  the  depolariser  is  pure  chloride  or  bromide ;  the  absolute  value 
of  the  potential  depends  on  the  relative  proportions  of  chloride  and 
bromide.  When  the  depolariser,  on  the  other  hand,  is  mixed  bromide 
and  iodide,  the  electrode  shows  the  potential  corresponding  with  the 
more  soluble  depolariser,  so  long  as  it  is  present.  The  values 
obtained  for  the  solubility  of  the  silver  halogen  salts  agree  well  with 
those  of  Goodwin  (Abstr.,  1894,  ii,  305).  J.  C.  P. 

Determination  of  Electrical  Conductivity  with  Direct 
Current  Instruments.  By  J.  Livingston  It.  Morgan  and  W. 
L.  Hildburgh  (J.  Amer.  Chem.  Soc .,  1900,  22,  304 — 307). — By  the 
use  of  the  rectifier  described  by  Hildburgh  (this  vol.,  ii,  520),  the 
resistance  of  electrolytes  may  be  found,  using  a  galvanometer  or 
ammeter  in  place  of  the  telephone.  The  method  described  by  the 
authors  is  a  substitution  method ;  an  alternating  current  passes 
through  the  liquid  of  which  the  resistance  has  to  be  determined,  then 
through  a  set  of  resistance  coils  the  terminals  of  which  are  also  con¬ 
nected  through  the  rectifier  and  a  galvanometer.  The  reading  of  this 
instrument  is  noted,  and  the  electrolyte  replaced  by  a  variable 
resistance  which  is  adjusted  until  the  same  reading  is  observed.  A 
more  sensitive  arrangement  may  be  obtained  by  a  differential  wound 
galvanometer,  one  set  of  coils  being  in  circuit  with  one  rectifier,  and 
the  second  similar  opposed  coils  in  circuit  with  a  rectifier  in  the  oppo¬ 
site  direction.  L.  M.  J. 

Electrolytic  Deposition  of  Metals  from  Non-aqueous 
Solutions.  By  Louis  Kahlenberg  (J.  Physical  Chem.,  1900,  4, 
349 — 354). — In  order  to  test  whether  Faraday’s  law  is  valid  for  non- 
aqueous  solvents,  solutions  of  silver  nitrate  in  pyridine,  aniline,  phenyl 
cyanide,  and  quinoline  were  electrolysed,  and  the  weight  of  silver 
deposited  compared  with  that  deposited  from  an  aqueous  solution  in 
the  same  circuit ;  the  weights  respectively  were  as  follows,  those 
from  the  aqueous  solutions  being  given  first :  0*7836  gram, 

0*7819  gram;  0*1788  gram,  0*1780  gram;  0*1612  gram,  0*1603 
gram  ;  0*2501  gram,  0*2452  gram.  In  the  quinoline  solution,  there 
was  evidence  of  a  complicated  reaction,  as  the  silver  was  carbonaceous  ; 
in  the  other  solvents,  it  was  firm  and  white.  Experiments  with  lead 
and  antimony  gave  very  similar  results.  The  work  must  be  con- 
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sidered  as  preliminary,  but  it  certainly  tends  to  show  that  Faraday's 
law  is  valid  for  the  non-aqueous  solutions.  It  was  found  also  that 
silver  can  be  completely  deposited  in  a  compact  white  form  from 
solutions  in  pyridine,  or  in  aqueous  pyridine  by  a  current  of  density 
of  from  017  to  0*25  ampere  per  100  sq.  cm.  cathode  area. 

L.  M.  J. 

Electrolysis  of  the  Alkali  Salts  of  Organic  Acids.  By 
Julius  Petersen  (Zeit.  physikal.  Chem.,  1900,  33,  99 — 120,  295 — 325, 
698 — 720). — Compare  Abstr.,  1898,  i,  352.  J.  C.  P. 

Electrolysis  through  Semipermeable  Membranes.  By  B. 
Moritz  (Zeit.  physikcd.  Chem .,  1900,  33,  513 — 528). — The  system, 
cathode  ]  CuS04  solution  j  membrane  1  |  K4FeCy6  solution  |  mem¬ 
brane  2  |  CuS04  solution  [  anode,  was  electrolysed,  and  the  polarisa¬ 
tion  was  determined  at  membrane  2,  where  the  semipermeable 
ferrocyanide  was  formed.  The  polarisation  for  primary  currents  of 
less  than  0*3  milliampere  was  found  to  steadily  increase  and  reach  a 
maximum  of  0*22  volt ;  with  stronger  currents,  however,  much 
higher  values  are  attained.  A  formula  is  given  for  the  polarisation 
as  a  function  of  time  and  its  final  maximum  value,  and  is  seen  to 
satisfactorily  reproduce  the  experimental  values.  A  maximum  of 
1  006  volt  was  obtained  for  a  primary  current  of  7*95  milliamperes 
per  square  centimetre,  and  the  relative  rates  of  change  of  polarisation 
and  primary  currents  were  found  for  various  currents.  Changes  in 
the  concentration  of  the  solutions  have  but  little  effect  on  the  polarisa¬ 
tion,  both  in  the  above  system  and  in  that  in  which  zinc  sulphate 
replaces  the  copper  sulphate.  At  first  the  copper  ferrocyanide  forms 
as  a  colourless  film,  this  being  most  probably  a  supersaturated  solu¬ 
tion,  and  with  weak  currents  this  may  remain  for  some  hours,  then 
becoming  coloured  brown  with  precipitation  of  the  ordinary  salt, 
whilst  later,  if  the  primary  current  exceeds  about  0*2  milliampere 
per  sq.  cm.,  copper  is  precipitated.  In  the  case  of  the  zinc  salt,  how¬ 
ever,  this  precipitation  of  the  metal  was  not  found  to  occur. 

L.  M.  J. 

Conductivity  of  Aqueous  Solutions  of  Hydrochloric  and 
Sulphuric  Acids.  By  James  Barnes  (Trans.  Nova  Scot .  Inst .  Sci ., 
1900,  10,  129 — 138). — The  author  has  calculated,  by  the  method 
described  by  MacGregor  (this  vol.,  ii,  332),  the  conductivity  of  mixed 
solutions  of  hydrochloric  and  sulphuric  acids,  the  assumption  being 
made  that  the  latter  in  moderately  dilute  solutions,  as  it  does  in  very 
dilute  solutions,  dissociates  into  H  and  S04  ions.  In  the  case  of 
the  solutions  of  from  N  to  2 N  concentrations,  the  calculated  values 
are  greater  than  those  directly  determined,  whilst  the  reverse 
obtains  for  dilute  solutions,  but  the  differences  in  the  latter  case  being 
almost  within  the  experimental  errors,  the  author  considers  that  to 
seminormal  concentrations  the  conductivity  can  be  accurately  cal¬ 
culated  by  Macgregor’s  method.  L.  M.  J. 

Degree  of  Dissociation  and  Dissociation  Equilibrium  of 
Highly  Dissociated  Electrolytes.  By  Hans  Jahn  (Zeit.  physikal. 
Chem.,  1900,  33,  545 — 576). — The  determination  of  the  degree  of 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


523 


dissociation  by  conductivity  experiments  involves  the  assumption 
that  the  ion  velocities  are  independent  of  concentration  :  an  assump- 
tion  which  has  not  been  experimentally  justified.  The  ion  concen¬ 
trations  may,  however,  be  compared  by  E.M.F.  determinations,  and  in 
this  case  variations  of  velocity  produce  no  effect.  The  author  there¬ 
fore  determined  the  ion  concentrations  in  solutions  of  potassium 
chloride,  and  by  use  of  Kohlrausch’s  values  for  the  conductivity  obtained 
the  ratios  of  the  ion  velocities  at  different  concentrations.  The 
velocity  was  found  to  decrease  on  dilution,  so  that  ion  concentrations 
calculated  by  the  dilution  law  are  necessarily  too  high,  and  values 
for  E.M.F.'s  calculated  from  the  conductivity  are  considerably  higher 
than  the  experimental  values.  The  velocity  had  not  reached  its 
minimum  at  the  concentration  Nj 300,  so  that  the  ratio  as  a 

measure  of  dissociation  is  only  valid  for  exceedingly  dilute  solutions. 
The  values  for  the  dissociation  constant,  as  calculated  from  the  con¬ 
ductivity  values,  also  on  this  account  decrease  with  dilution,  but 
assuming  complete  dissociation  at  iV/600,  the  values  found  from  the 
E.M.F.  determinations  give  a  fairly  constant  value  for  the  dissocia¬ 
tion  constant,  the  numbers  varying  irregularly  from  0*14  to  0*10. 
Similar  experiments  were  made  and  similar  results  obtained  for 
solutions  of  sodium  chloride  and  hydrogen  chloride,  and  these 
elucidate  the  cause  of  the  divergences  from  Ostwald’s  dilution  law  in 
the  case  of  strong  electrolytes.  L.  M.  J. 

Electrochemical  Equivalent  of  Carbon.  By  Sidney  Skinner 
[Proc.  Cccmb.  Phil.  Soc.,  1900,  10,  261 — 267). — When  a  solution  of 
potassium  permanganate  is  electrolysed  with  a  carbon  anode,  77 — 86 
per  cent,  of  the  gas  liberated  at  the  anode  consists  of  carbon  dioxide, 
the  rest  being  carbon  monoxide  and  oxygen.  The  total  volume  of  gas 
liberated  is  nearly  the  same  as  the  volume  of  oxygen  liberated  by  the 
same  current  in  a  dilute  sulphuric  acid  voltameter  ;  the  permanganate 
ion  persists  in  solution  even  although  a  quantity  of  electricity  more 
than  sufficient  for  its  complete  decomposition  is  passed  through  the  cell. 
The  author  finds  the  electrochemical  equivalent  of  carbon  to  be  three 
times  that  of  hydrogen. 

A  cell  may  be  constructed  with  a  carbon  rod  in  potassium  perman¬ 
ganate,  and  a  lead  peroxide  plate  in  dilute  sulphuric  acid,  the  two 
electrolytes  being  separated  by  a  porous  pot :  the  E.M.F.  is  0*33 
volt,  and  acts  externally  from  the  lead  peroxide  to  the  carbon.  In 
this  self-acting  system,  carbon  is  consumed  at  the  ordinary  temperature. 

J.  C.  P. 

Thermo-electrical  Properties  of  Alloys.  By  Emile  Steinmann 
( Compt .  rend.,  1900,  130,  1300 — 1303). — The  thermo-electromotive 
forces  of  junctions  of  pure  lead  with  various  alloys  were  determined,  the 
alloys  employed  being  ten  varieties  of  nickel-steel,  four  of  platinum-iri¬ 
dium,  three  of  aluminium-bronze,  five  of  bronze,  five  of  brass,  and  four  of 
German  silver.  The  determinations  were  made  with  the  hot  junction 
at  55°,  95°,  140°,  195°,  and  260°,  the  cold  junction  being  in  all  cases  at 
0°.  Tables  of  the  values  contained  are  given,  and  it  is  seen  that  the 
curves  of  the  E.M.F.  of  the  alloys  would  always  lie  either  entirely 
within  or  entirely  without  those  of  the  pure  components,  but  the 
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position  of  the  curve  cannot  be  calculated  from  the  percentage 
composition.  No  simple  rule  appears  to  connect  the  E.M.F.  with  the 
composition,  and  very  small  quantities  of  one  metal  may  change  very 
considerably  the  E.M.F.  of  another,  this  being  very  marked  in  the  case 
of  the  addition  of  nickel  to  iron.  L.  M.  J. 

Thermo-electricity  of  Certain  Alloys.  By  Emile  Steinmann 
(i Compt .  rend ,.  1900,  131,  34). — Nickel  steel  containing  36*1  per  cent, 
of  nickel  has  between  0°  and  100°  an  E.M.F.  of  —2461  microvolts; 
the  E.M.F.  developed  from  a  specimen  containing  28  per  cent,  of  this 
metal  between  20°  and  260°  is  385 — 386  microvolts,  lead  being  in  both 
cases  the  standard  of  comparison.  G.  T.  M. 

Transparency  of  various  Liquids  to  Electric  Oscillations.  By 
A.  de  Heen  {Compt.  rend.,  1900,  130,  1460 — 1461). — The  liquids 
examined  may  be  thus  divided  with  regard  to  their  transparency  to 
electric  oscillations  :  opaque — water,  ethyl  alcohol,  amyl  alcohol,  alde¬ 
hyde,  carbon  disulphide,  ethyl  bromide  ;  transparent — ether,  petrol¬ 
eum,  benzene,  xylene,  butyric  acid,  valeric  acid.  For  pure  liquids 
there  appeared  to  be  no  gradation,  the  liquid  being  either  almost 
completely  opaque  or  completely  transparent,  but  with  mixtures 
gradation  may  be  obtained ;  8  per  cent,  of  alcohol  reduces  the 
transparency  of  ether  to  one-half,  and  30  per  cent,  renders  it  quite 
opaque.  L.  M.  J. 

Electromagnetic  Rotation  of  the  Plane  of  Polarisation  in 
Solutions  of  Salts  and  Acids.  By  J.  Forchheimer  {Zeit.  physikal . 
Chem .,  1900,  34,  20 — 30). — Perkin  has  found  that  with  falling  concen¬ 
tration  the  molecular  rotation  of  sulphuric  acid  solutions  diminishes, 
whilst  that  of  hydrochloric  acid  solutions  increases.  Oppenheimer 
(Abstr.,  1899,  ii,  139)  has  shown  that  the  molecular  rotation  of  alkali 
bromides  and  chlorides  is  independent  of  the  concentration  of  the 
solution.  The  author  confirms  Perkin’s  observations  as  to  the  acid 
solutions,  and  finds  that  the  molecular  rotation  of  ammonium,  sodium, 
and  magnesium  sulphates  is  independent  of  the  concentration,  whilst 
that  of  lithium  sulphate  increases  with  falling  concentration.  Lithium 
chloride,  as  noticed  by  Perkin  (Trans.,  1894,  65,  20),  and  confirmed 
by  the  author,  behaves  in  a  similar  fashion.  The  molecular  rotation  of 
cadmium  bromide  and  iodide  does  not  vary  with  the  concentration  of 
the  solutions,  and  is  therefore  independent  of  the  electrolytic  dissocia¬ 
tion.  J,  C.  P. 

Permanent  Change  and  Thermodynamics.  By  Pierre  Duhem 
{Zeit. physikal.  Chem.,  1900, 33,  641 — 697). — A  mathematical  paper  not 
suitable  for  abstraction.  J.  Q,  p. 

Specific  Heats  of  Metals  and  the  Relation  of  Specific  Heat 
to  Atomic  Weight.  By  William  A.  Tilden  {Phil.  Trans.,  1900, 
A,  194,  233 — 255). — The  specific  heats  of  pure  cobalt  and  pure  nickel 
have  been  determined  in  Joly’s  steam  calorimeter.  The  atomic  weights 
and  densities  of  these  metals  are  close  together,  but  the  mean  specific 
heat  of  cobalt  between  15°  and  100°  is  0T0303,  and  that  of  nickel 
040842.  If  58*55  and  58*24  are  taken  as  the  atomic  weights  of 
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cobalt  and  nickel  respectively,  the  corresponding  atomic  heats  are 
6'03  and  6*31 .  In  the  case  also  of  gold  and  platinum,  two  metals 
whose  atomic  weights  and  densities  are  not  very  different,  the  atomic 
heats  have  quite  different  values,  so  that  Dulong  and  Petit’s  law  is 
not  strictly  applicable. 

Determinations  of  the  specific  heat  of  various  specimens  of  iron  and 
copper  show  that  the  presence  of  a  non-metallic  impurity  raises  the 
specific  heat  of  a  metal ;  a  non-metal  as  impurity  has  much  more 
influence  than  a  metal  which  produces  little  effect  until  the  quantity 
is  large  enough  to  make  itself  felt  through  the  difference  in  atomic 
weight. 

A  series  of  experiments  have  been  made  with  cobalt  and  nickel  at 
the  temperatures  of  solid  carbon  dioxide  (  —  78*4°),  and  boiling  oxygen 
(  -  182*5°).  The  mean  specific  heats  of  the  two  metals  for  the  various 
ranges  of  temperature  are  as  follows : 

Specific  heat. 


Range.  Cobalt.  Nickel. 

100°  to  15°  0*10303  0*10842 

15°  „  —78*4°  0*0939  0*0975 

15°  „  -182*5°  0*0822  0*0838 

By  calc.  -78*4°  „  -182*5°  0*0712  0*0719 

It  is  seen  that  the  specific  heat  of  nickel  falls  more  rapidly  than 
that  of  cobalt,  and  that  the  two  specific  heats  approach  each  other. 
For  the  range  last  given,  the  mean  atomic  heat  of  both  metals  would 
be  4.  J.  C.  P. 


Specific  Heats  of  Fluids.  By  Emile  H.  Amagat  ( Compt .  rend., 
1900, 130,  1443 — 1447). — The  pressure  coefficient  of  the  specific  heat  at 
constant  volume  is  given  by  the  expression  dcjdp  =  -  AT.d2v/dt2,  and 
from  the  complete  set  of  isothermals  for  carbon  dioxide  between  0° 
and  260°,  and  from  1  to  1000  atmos.,  the  author  has  constructed  the 
curves  for  d2vjdt2  for  various  temperatures  and  pressures  from  which 
the  variations  of  the  specific  heat  at  constant  volume  can  be  deduced. 
The  curves  show  that  this  constant  increases  with  pressure,  reaches  a 
maximum,  and  then  decreases,  the  pressure  at  which  the  maximum 
occurs  increasing  with  temperature.  Below  the  critical  temperature, 
the  curve  consists  of  two  separated  portions,  and  the  author  gives  a 
form  of  expression  for  the  calculation  of  the  difference  between  the 
specific  heats  in  the  liquid  and  gaseous  states.  L.  M.  J. 

Thermal  Conductivity  of  Nitrogen  Peroxide  as  affected  by 
Change  of  Temperature  and  Pressure.  By  Gaetano  Magnanini 
and  Y.  Zunino  ( Gazzetta ,  1900,  30,  i,  405 — 435.  Compare  Magnanini 
and  Malagnini,  Abstr.,  1898,  ii,  282). — The  former  experiments  ( loc . 
cit.)  on  the  thermal  conductivity  of  air,  hydrogen,  carbon  dioxide,  and 
nitrogen  peroxide  are  extended  to  pressures  greater  than  that  of  the 
atmosphere.  The  results  show  that,  as  before,  air,  hydrogen,  and 
carbon  dioxide  obey  Newton’s  law,  the  expression  1  jt.  log.  (dx  —  d0/d  -  d0 ) 
having  a  constant  value.  For  nitrogen  peroxide,  which  dissociates  on 
heating,  this  is  not  the  case,  but  the  numbers  obtained  are  in  complete 
accord  with  the  kinetic  theory  of  gases.  Thus,  at  high  temperatures. 
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the  conductivity  of  nitrogen  peroxide  is  less  than  that  of  hydrogen, 
whilst  for  temperatures  at  which  the  change  in  the  amount  of 
dissociation  is  greatest,  the  conductivities  of  the  two  gases  are  about 
equal.  T.  H.  P. 

Effect  of  very  Low  Temperatures  on  the  Colour  of  Com¬ 
pounds  of  Bromine  and  Iodine.  By  J.  H.  Kastle  ( Amer .  Chem. 
J 1900,  23,  500 — 505). — On  cooling  to  the  temperature  of  liquid  air, 
a  marked  decrease  occurs  in  the  intensity  of  colour  of  lead  iodide, 
phosphorus  pentabromide  and  heptabromide,  mercuric  bromoiodide, 
iodoform,  benzenedibromosulphonamide,  tribromophenol  bromide, 
mercuric  iodide,  bromine,  iodine  in  solution  in  alcohol  or  carbon 
disulphide,  sulphur,  red-phosphorus,  chrome  alum,  manganous  chloride, 
chromic  chloride,  and  alkaline  alcoholic  solutions  of  phenolphthalein 
and  jt?-nitrophenol  :  the  colour  in  many  cases  disappears  altogether.  No 
change  was  observed  in  the  colour  of  solid  iodine  and  of  hydrated  copper 
sulphate.  T.  M.  L. 

Minimum  in  the  Molecular  Lowering  of  the  Freezing 
Point  of  Water,  produced  by  Certain  Acids  and  Salts.  By 
Victor  J.  Chambers  and  Joseph  C.  W.  Frazer  (Amer.  Chem.  J.,  1900, 
23,  512 — 520.  Compare  Jones  and  Chambers,  this,  vol.,  ii,  262). — 
Minima  in  the  molecular  lowering  of  the  freezing  point  of  water 
occur  in  the  case  of  phosphoric  acid  at  about  0*5V,  hydrochloric  acid 
and  sodium  acetate  between  0TV  and  0’2V,  zinc  chloride  and 
strontium  iodide  at  about  0*1  V,  and  a  less  defined  minimum  in  the  case 
of  copper  sulphate  at  about  0-9V.  T.  M.  L. 

Depression  of  the  Freezing  Point  by  Mixtures  of  Elec¬ 
trolytes.  By  James  Barnes  (Trans.  Nova  Scot.  Inst.  Sci.,  1900,  10, 
139 — 161). — In  order  to  test  Macgregor’s  formulae  (this  vol.,  ii,  332), 
the  author  has  compared  the  freezing  point  depressions  in  the  case  of 
mixtures  of  potassium,  sodium,  and  hydrogen  chlorides  with  those 
obtained  by  calculation  by  Macgregor’s  method.  The  details  of  the 
experiments  are  given,  and  it  is  seen  that  the  author’s  results  for  the 
separate  solutions  agree  well  with  those  of  Loomis.  The  values  found 
for  double  and  triple  mixtures  agree  well  with  those  calculated,  and 
hence  indicate  the  availability  of  the  formulae  in  question.  L.  M.  J. 

Heat  of  Neutralisation  of  Hydrogen  Peroxide  by  Lime.  By 
Bobert  de  Forcrand  ( Compt .  rend.,  1900,  130,  1250 — 1251. 

Compare  this  vol.,  ii,  277). — The  heat  production,  due  to  the  addition 
of  a  solution  of  lime  to  solutions  of  hydrogen  peroxide  of  varying 
concentration,  was  determined.  Curves  for  heat  produced  against 
concentration  of  hydrogen  peroxide  were  found  to  consist  of  three 
straight  lines  meeting  at  points  corresponding  with  Ca0,2H202  and 
CaO,10H2O2.  The  former  indicates  the  production  of  the  peroxide 
Ca02,H202,  or  Ca(0*OH)2,  and  the  heat  of  formation  is  calculated  as 
7*42  Cals.  L.  M.  J. 

Heat  of  Dissolution  of  Hydrogen  Peroxide  :  Thermal  Value 
of  the  Hydroxyl  Function ;  Influence  of  Hydrogen  and 
Carbon.  By  Robert  de  Forcrand  (Compt.  rend.,  1900,  130, 
1620 — 1622). — Hydrogen  peroxide  solutions  containing  from  35*31  to 
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85*93  per  cent,  of  the  peroxide  gave  heats  of  dissolution  ranging  from 
+  0*071  Cal.  to  +0*403  Cal.,  and  the  curve  representing  these  results 
shows  that  there  is  a  definite  hydrate  of  the  composition  H202  +  H20, 
whilst  the  heat  of  dissolution  of  the  pure  peroxide  is  +0*46  Cal.  It 
follows  that 

H2  gas  +02  gas  =  H202  liq.  develops  +46*84  Cal. 

H201iq.+Ogas  =H202  „  „  -22*16  „ 

The  heat  of  fusion  calculated  from  that  of  water  is  -  2*70  Cal.,  and 
the  same  value  is  obtained  by  taking  the  mean  heat  of  fusion  of  water 
and  glycerol. 

Combining  these  results  with  the  known  results  of  the  action  of 
hydrochloric  acid  on  sodium  hydroxide  and  peroxide  and  the  action  of 
sodium  on  water,  it  follows  that 

H202  sol.  +  Na2  sol.  =  H2  gas  +  JSTa202  sol.  develops  +68*15  Cal., 
and  hence  the  mean  thermal  value  of  the  hydroxyl  function  in  the 
solid  state  is  +  34*07  Cal.  Comparison  with  the  corresponding 
values  in  the  case  of  glycol  leads  to  the  conclusion  that  this  value  is 
affected  by  the  proximity  of  various  elements,  or  groups  of  elements, 
in  the  same  molecule.  C.  H.  B. 

Acidity  of  Alcohols.  By  Robert  de  Forcrand  ( Compt .  rend,, 
1900,  130,  1758 — 1761.  Compare  preceding  abstract). — In  a  former 
communication,  the  author  expresses  the  acidic  functions  of  water, 
hydrogen  peroxide,  and  glycol  in  terms  of  the  heat  developed  when 
the  hydroxylic  hydrogen  is  replaced  by  metallic  sodium,  the  values  for 
H20,  |H202,  and  £C2H4(OH)2  being  +31*19,  +34*07,  and  +31*32 
Cal.  respectively.  By  subtracting  the  second  of  these  constants  from 
the  third,  the  number  —  2*75  is  obtained  ;  this  quantity  is  character¬ 
istic  of  the  group  CH2,  and  is  called  its  “  coefficient  of  influence.” 

The  coefficients  of  influence  of  carbon,  hydrogen,  methyl,  and 
methenyl  CH  are  deduced  in  a  similar  manner,  their  values  being 
+  3*01,  —2*88,  —5*63,  and  +0*13  Cal.  respectively. 

By  applying  this  reasoning  to  the  homologous  series  of  alcohols, 
the  coefficients  +  28*4,  +25*69,  and  (28  —  2*75  x  n)  are  obtained  respec¬ 
tively  for  the  first  two  members  and  the  general  term.  It  follows 
from  this  that  the  C4  alcohol  should  not  possess  any  acidity ;  this, 
however,  is  not  the  case,  and  the  anomaly  probably  arises  from  the 
fact  that  the  calculated  coefficients  of  the  two  lowest  members  are 
less  than  the  experimental  values.  Moreover,  in  straight  chain  com¬ 
pounds,  the  influence  of  a  radicle  probably  diminishes  as  the  distance 
from  the  hydroxyl  group  increases.  The  latter  hypothesis  is  con¬ 
firmed  by  a  thermochemical  study  of  the  acidity  of  trimethylcarbinol 
and  malonic  and  succinic  acids.  The  calculated  difference  between 
the  acidities  of  malonic  and  succinic  acids  is  1*375  Cal.,  whereas  the 
actual  difference  is  only  0*730  Cal.,  or  1*375  x  0  535  Cal.  Similarly, 
the  difference  between  the  observed  acidity  of  trimethylcarbinol  and 
the  calculated  value  for  C'OH  should  be  3  x  5*63  Cal.  ;  it  is,  however, 
only  3  x  5*63  x  0*585  Cal.  Taking  0*56  as  the  mean  factor  of  correc¬ 
tion,  this  quantity  is  employed  in  accordance  with  the  following  rule. 

When  an  acidic  group  is  situated  in  an  open  chain  compound,  the 
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influence  of  any  other  radicle  of  the  compound  on  the  acidity  is  only 
0-56^  of  what  it  would  be  if  this  radicle  were  directly  attached  to  the 
acidic  group. 

When  this  correction  is  applied  to  the  alcohols,  the  calculated  values 
of  the  coefficients  of  acidity  approximate  fairly  closely  to  those  ob¬ 
tained  by  direct  experiment.  G.  T.  M. 

General  Theory  of  Acidity.  By  Robert  de  Forcrand  ( Compt . 
rend.,  1900,  131,  36 — 40.  Compare  preceding  abstracts). — In  ex¬ 
tending  the  generalisations  put  forward  in  two  previous  communica¬ 
tions,  the  author  calculates  the  “coefficients  of  acidity”  and  “influence” 
for  a  series  of  organic  and  inorganic  radicles.  The  calculated  coeffi¬ 
cients  agree  fairly  closely  with  those  determined  experimentally,  and 
although  this  theory  of  acidity  is  still  incomplete,  it  should  be  possible, 
knowing  the  constitution  of  any  compound  containing  acidic  hydrogen, 
to  deduce  by  the  aid  of  the  “  coefficients  of  influence  ”  either  the  acidity 
or  the  heat  of  fusion  of  the  substance.  The  coefficients  of  acidity  of 
carboxyl  and  hydroxylic  hydrogen  are  +  52*62  and  +18*43  Cal.  re¬ 
spectively  ;  the  coefficients  of  influence  of  carbonyl,  hydroxylic  oxygen, 
sodium,  and  sodoxyl,  NaO,  are  +18*55,  +15*54,  -45*70,  and  -  30*16 
Cal.  respectively.  The  calculated  acidities  of  (solid)  propionic, 
w-butyric,  and  n-valeric  acids  are  +49*32,  +49*23,  and  +49*20  Cal. 
respectively,  whilst  the  experimental  values  for  the  first  two  in  the 
liquid  state  are  +52*46  and  +52*36  Cal.  The  experimental  and  cal¬ 
culated  values  for  malonic,  succinic,  and  glyoxylic  acids  are  practically 
identical.  The  coefficients  of  influence  of  sulphur,  nitrogen,  and  phos¬ 
phorus  in  their  oxy-acids  are  +16*79,  +2*25,  and  +30*39  Cal.  respec¬ 
tively.  The  acidity  of  formic  and  oxalic  acid  is  abnormally  high,  the 
calculated  values  of  this  constant  being  +51*01  and  +52*62,  whilst 
the  experimental  numbers  are  53*69  and  57*70^respectively.  This  ab¬ 
normal  acidity  may  be  due  to  association.  The  theory  of  acidity  can¬ 
not,  however,  be  applied  to  cyanogen  derivatives  and  hydracids. 

G.  T.  M. 

Temperature  Coefficient  of  Ester  Hydrolysis.  By  T.  Slater 
Price  ( Ofvers .  K.  Vet .  Akad .  Stockholm ,  1899,  56,  921 — 934). — 
The  rate  of  hydrolysis  of  a  number  of  esters  in  presence  of  A/4 
hydrochloric  acid  has  been  determined  at  various  temperatures  from 
0°  to  50°.  The  results  obtained  agree  closely  with  those  required  for 
the  formula  log  k=*  -  A/T+B ,  and  are  summarised  in  the  following 
table  : 


Ester. 

Value  of  A. 

7c  at  40°. 

Methyl  acetate . 

...  8663 

0-006397 

Ethyl  acetate  . . 

...  8695 

0006485 

Propyl  acetate . 

...  8586 

0-006497 

^soButyl  acetate  . 

...  8746 

0-006461 

Methyl  propionate  ... 

...  8273 

0-006898 

Propyl  formate  . 

...  7409 

001554 

The  value  of  A  for  esters  of  the  same  acid  is  the  same ;  for  esters 
of  the  same  alcohol,  A  varies  (compare  Hemptinne,  Abstr.,  1894, 
ii,  274  ;  Lowenherz,  Abstr.,  1895,  ii,  107).  J.  O.  P. 
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Vapour  Pressure  Relations  in  Mixtures  of  Two  Liquids.  I. 
and  II.  By  A.  Ernest  Taylor  (/.  Physical  Chem .,  1900, 4,  290 — 305 
and  355 — 369). — The  boiling  points  and  composition  of  the  vapour 
were  determined  for  mixtures  of  acetone  and  water  at  various  pres¬ 
sures.  The  first  paper  contains  only  an  account  of  the  methods 
employed.  The  author  shows  that  superheating  is  very  difficult  to 
avoid,  and  considers  that  sufficient  precautions  have  not  been  taken 
in  the  past,  especially  as  the  superheating  can  frequently  only  be  de¬ 
tected  by  varying  the  conditions  of  the  experiment.  A  mixture  of 
garnets  with  platinum  or  silver  tetrahedra  was  found  to  be  most 
effective  for  preventing  superheating,  but  these,  or  any  other  sub¬ 
stance  used  for  the  same  purpose,  must  be  present  in  large  quantities, 
their  volume  being  at  least  one-half  that  of  the  liquid. 

The  second  paper  contains  solely  the  vapour  pressure  curves  and 
the  numerical  data  for  mixtures  of  acetone  and  water,  all  theoretical 
considerations  and  the  discussions  being  postponed  to  a  later  paper. 
Some  points  are,  however,  noticeable  ;  for  example,  the  great  steep¬ 
ness  of  the  acetone  curve  compared  with  that  of  water,  so  that  the 
curves  are  much  closer  at  low  temperatures  and  spread  out  as  the 
temperature  rises.  Further,  the  composition  of  the  vapour  at  low 
concentrations  is  markedly  different  from  that  of  the  solution.  Thus, 
when  the  solution  contains  about  10  per  cent,  of  acetone,  the  vapour 
contains  80  per  cent.  These  points,  however,  will  probably  be  fully 
discussed  in  later  papers.  L.  M.  J. 

Absorption  of  Nitrogen  and  Hydrogen  by  Aqueous  Solu¬ 
tions  of  Dissociating  Substances.  By  Leonhard  Braun  (Zeit. 
physikal.  Chem.,  1900,  33,  721 — 739). — The  author  has  determined  the 
absorption  coefficients  of  nitrogen  and  hydrogen  at  temperatures  be¬ 
tween  5°  and  25°  for  aqueous  solutions  of  the  non- electrolytes,  carb¬ 
amide,  and  propionic  acid,  and  the  electrolytes,  sodium  and  barium 
chlorides.  The  relation  C1/C2  =  l,  where  C1  is  the  molecular  concen¬ 
tration  of  the  gas  in  pure  water,  C2  that  in  the  solution  of  an  indif¬ 
ferent  substance,  at  the  same  temperature  and  partial  pressure,  is 
satisfied  in  the  case  of  carbamide  and  propionic  acid,  but  is  quite  in¬ 
applicable  to  sodium  and  barium  chlorides.  For  the  solutions  of  the 
latter  compounds,  the  empirical  relation  (a  -  a')/6rm2/3  =  const,  is  found 
to  hold ;  here  a  and  a  are  the  absorption  coefficients  in  water  and 
solution  respectively,  whilst  Gm  is  the  number  of  gram- molecules  per 
unit  of  volume. 

Compare  the  results  obtained  by  Steiner  (Abstr.,  1894,  ii,  345), 
Gordon  (Abstr.,  1896,  ii,  154),  and  Both  (Abstr.,  1898,  ii,  18). 

J.  C.  P. 

Temperature  of  Maximum  Density  of  Solutions  of  Am¬ 
monium  Chloride,  Lithium  Bromide,  and  Lithium  Iodide.  By 
Louis  C.  de  Coppet  ( Compt .  rend.,  1900,  131,  178.  Compare  Abstr., 
1899,  ii,  590). — The  results  are  exhibited  in  tabular  form.  G.  T.  M. 

Isohydric  Solutions.  By  Wilder  D.  Bancroft  (J.  Physical 
Chem.,  1900,  4,  274 — 289). — It  is  commonly  considered  that  by  the 
mixing  of  isohydric  solutions,  no  dissociation  change  occurs,  and 
similar  considerations  have  been  applied  to  dissociation  in  gases,  that 
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is,  the  dissociation  is  supposed  to  be  unaltered  by  the  addition  of  one 
of  the  products  of  dissociation  at  the  same  pressure  as  its  partial  pres¬ 
sure  in  the  system,  also  termed  t(  isohydric.”  These  considerations 
have,  however,  only  limited  validity  as  considered  from  the  point  of 
view  of  the  mass-action  law  ;  it  is  shown  that  by  the  addition  of  tc  iso¬ 
hydric  ”  hydrogen  to  a  dissociated  system  of  hydrogen  iodide,  the 
dissociation  is  decreased,  whilst  the  addition  of  isohydric  carbon  di¬ 
oxide  to  ammonium  carbamate  causes  an  increase  of  dissociation.  The 
general  case  is  investigated,  and  it  is  deduced  that  if  the  dissociation 

is  represented  by  aA  =  bB  +  cC  + mM ,  and  isohydric  B  is  added,  the 

dissociation  is  unchanged,  decreased,  or  increased  according  as  a  is 
equal  to,  greater,  or  less  than  b  +  c  +  — m  -  b.  Similar  considerations 
hold  or  electrolytic  dissociation;  if  the  dissociation  be  Ai1  =  6^1-f 
cC1  +  eMv  and  A2=fB1  +  gC2  +  "‘hM2,  then  the  dissociation  will  be  un¬ 
changed  if  b  +  c  +  -e  —  1  and  f+  <7+  - h  1,  but  if  either  of  these 
expressions  be  greater  than  unity,  the  dissociation  of  the  corresponding 
salt  will  be  increased,  and  conversely.  In  the  case  of  strong  electro¬ 
lytes,  the  mixture  of  isohydric  solutions  must  generally  be  accom¬ 
panied  by  dissociation  changes.  It  is  calculated  that  by  the  mixture 
of  equal  volumes  of  A/l 00  solutions  of  potassium  and  sodium  chlorides, 
a  decrease  of  dissociation  should  occur  for  each  salt ;  conductivity  ex¬ 
periments,  however,  showed  an  increase  of  dissociation.  This  is 
apparently  not  in  accord  with  Arrhenius'  results  (this  vol.,  ii,  201),  but 
the  discrepancy  is  explicable  in  view  of  the  results  obtained  by  Jones 
and  Knight,  which  prove  that  dissociation  is  decreased  by  the  mixture 
of  strong  solutions,  but  increased  by  the  mixture  of  dilute  solutions  of 
potassium  and  ammonium  chlorides  (Abstr.,  1899,  ii,  628).  The 
results  are  still  not  in  accord  with  the  theoretical  deductions,  and  it  is 
possible  that  the  explanation  has  to  be  sought  for  in  the  effect  of  the 
undissociated  products  on  dissociation.  L.  M.  J. 

Solubility  of  Mixtures  of  Salts  having  one  Common  Ion. 
By  Charles  Touren  ( Compt .  rend.,  1900,  130,  1252 — 1254). — The 
solubility  curve  of  potassium  chloride  in  solutions  of  potassium  brom¬ 
ide  is  not  identical  with  that  for  the  solubility  in  solutions  of  potassium 
nitrate,  so  that  the  two  latter  salts  have  not  equal  effects  on  the 
solubility  of  the  chloride.  The  solubility  curve  for  potassium  bromide 
in  solutions  of  potassium  chloride  was  also  determined,  and  it  was 
found  that  these  curves  do  not  cut,  but  form  one  continuous  curve. 
There  is  hence  no  point  at  which  the  two  salts  are  in  equilibrium  with 
the  solution,  and  but  one  solid  phase  exists  at  all  concentrations,  that 
is,  mixed  crystals  of  the  two  compounds  are  formed.  The  author 
points  out  that  solubility  determinations  may  hence  be  of  value  in 
cases  of  doubtful  isomorphism  (this  vol.,  ii,  396).  L.  M.  J. 

Solubility  of  Hydrated  Mixed  Crystals.  III.  By  Willem 
Stortenbeker  {Zeit.  physihal .  Chem.,  1900,  34,  108 — 123). — A  study 
of  the  mixed  salts,  cadmium  and  ferrous  sulphates,  and  copper  and 
manganese  sulphates,  on  the  lines  of  the  author’s  previous  work  (Abstr., 
1896,  ii,  13;  1897,  ii,  250).  The  limits  for  cadmium  and  ferrous 
sulphates  are  found  to  be : 
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(CdFe)S04,2gH90.  (CdFe)S04,7H20. 

Solution..,  100 — 79*8  mol.  per  cent.  Cd.  79*8 — 0  mol.  per  cent.  Cd 

Crystals...  100 — 99*1  „  „  36*6 — 0  „  „ 

Similarly,  for  copper  and  manganese  sulphates,  the  limits  are  : — 

(CuMn)S04, 5H20.  (CuMn)S04,7H20. 

Solution  100 — 15*9  and  10*27 — 0  mol.  per  cent.  Cu.  15*9 — 10*27  mol.  percent.  Cu. 
Crystals  100 — 22*9  and  10*5  — 0  ,,  ,,  23*5 — 16*0  ,,  ,, 

In  the  last  case,  the  solubility  isotherms  cut  each  other  in  two 
points.  J.  C.  P. 

Separation  in  Alloys.  By  G.  Nannes  (O/vers.  K.  Vet.  Akad. 
Stockholm ,  1899,66,735 — 744). — When  a  molten  alloy  of  equal  parts  of 
lead  and  tin  is  kept  in  a  bath  so  that  the  two  ends  of  the  containing 
tube  are  at  different  temperatures,  the  concentration  of  the  tin  increases 
at  the  cooler  end.  This  phenomenon  is  observed  in  both  vertical  and 
horizontal  tubes,  although  in  the  former  the  point  of  equilibrium  is 
reached  more  rapidly,  and  the  final  difference  in  concentration  is 
somewhat  greater  than  in  the  latter.  The  melting  point  curve  of 
lead-tin  alloys  shows  that  in  a  50  per  cent,  alloy  the  lead  is  to  be 
regarded  as  the  solvent ;  the  observations,  therefore,  agree  with  Soret’s 
rule  that,  in  a  homogeneous  solution,  the  parts  of  which  are  kept  at 
different  temperatures,  the  warmer  part  becomes  more  dilute  and  the 
cooler  part  more  concentrated  with  regard  to  the  solute.  On  the  other 
hand,  the  final  concentrations  at  the  ends  of  the  tube  are  not  exactly 
in  the  inverse  ratio  of  the  absolute  temperatures,  as  required  by  van't 
Hoff's  theory.  J.  C.  P. 

Formation  of  Oceanic  Salt  Deposits,  particularly  of  the 
Stassfurt  Beds.  XVIII.  Gypsum  and  Anhydrite.  I.  The 
Hydrate  CaS04,|H20.  By  Jacobus  H.  van’t  Hoff  and  E.  F. 
Armstrong  (Sitzungsber.  K.  Preuss.  Akad .  Wiss.,  1900,  28,  559 — 576). 
— The  hydrate  CaS04,|H20  is  conveniently  prepared  by  warming 
20  grams  of  gypsum  with  50  c.c.  of  nitric  acid  of  sp.  gr.  1*4  for  18  hours 
at  40°;  the  crystals  obtained  are  freed  from  acid  by  decantation, 
washed  with  alcohol,  and  dried. 

The  relative  stability  of  the  hydrates  CaS04,2H20  and  CaS04,^H20 
can  be  deduced  theoretically  from  their  vapour  tension  curves,  but  pre¬ 
vious  researches  have  shown  that  the  extreme  slowness  with  which 
equilibrium  is  reached  prevents  an  accurate  and  trustworthy  determi¬ 
nation  of  the  vapour  tension.  The  process  may,  however,  be  accelerated 
by  the  agency  of  solutions  of  sulphuric  acid,  nitric  acid,  sodium 
chloride,  and  magnesium  chloride.  The  results  obtained  with  solutions 
of  sulphuric  acid  are  not  so  satisfactory,  probably  owing  to  the  com¬ 
parative  insolubility  of  calcium  sulphate  in  the  acid. 

When  sodium  chloride  is  gradually  added  to  water  in  the  presence 
of  gypsum,  the  boiling  point  rises  regularly  to  the  temperature  at 
which  the  gypsum  is  converted  into  the  hydrate  CaS04,£H20.  Further 
addition  of  sodium  chloride  at  this  point  produces  no  further  rise  of 
temperature  until  the  conversion  is  complete.  A  similar  constant 
level  in  the  boiling  point  curve  is  obtained  when  a  concentrated 
solution  of  sodium  chloride  and  the  hydrate  CaS04,^H20  is  diluted. 
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In  this  way,  the  conversion  temperature  is  determined  to  be  101*45°, 
at  which  point  the  vapour  tension  of  the  hydrate  CaS04,2H20  is 
equal  to  an  atmosphere.  At  77*1°,  by  a  similar  experiment  under  reduced 
pressure,  the  tension  is  found  to  be  238  mm.  At  25°,  by  moistening 
with  magnesium  chloride  solutions  of  various  concentrations,  the  ten¬ 
sion  is  found  to  be  9*1  mm.  From  two  of  these  values,  and  with  the 
help  of  the  equation  log  e(pgjpw)  —  —  q/2T+  const.,  the  vapour  tension 
of  the  hydrate  CaS04,2H20  is  calculated  for  intermediate  tempera¬ 
tures  ;  in  this  equation,  pg  and  pw  are  the  vapour  tensions  of  the 
hydrate  CaS04,2H20  and  water  respectively ;  q  is  the  heat  liberated 
when  18  kilograms  of  water  unite  with  the  hydrate  CaS04,JH20  to 
form  gypsum. 

It  is  a  consequence  of  the  above  equation  that  at  107°  pg  —pw,  and 
this  point  has  been  experimentally  determined  by  the  help  of  a  dilato- 
meter.  Gypsum  is  therefore  a  compound  whose  melting  point  (107°) 
lies  above  its  boiling  point  (101’45°).  The  conversion  of  CaS04,2H20 
into  CaS04,|H20  accounts  for  the  apparent  diminished  solubility  of 
gypsum  above  100°.  J.  C.  P. 

Equilibria  in  the  Partition  of  an  Acid  between  Ammonia 
and  Sparingly  Soluble  Metallic  Hydroxides,  By  W.  Herz 
(Zeit.  anorg .  Chem .,  1900,  24,  123 — 126). — Beryllium  hydroxide  is 
apparently  insoluble  in  ammonium  salts,  and  therefore  unsuited  for 
investigation  on  the  lines  of  the  author's  previous  work  (Abstr.,  1899, 
ii,  752  ;  1900,  ii,  68  and  337). 

The  equilibrium  represented  by  the  equation  Cd(OH)2  +  2NH4N03 
Cd(N03)2-h  2NH4OH,  has  been  studied,  and  the  results  are  similar 
to  those  obtained  in  the  case  of  zinc  (loc.  cit .).  An  empirical  ex¬ 
pression  of  the  type  formerly  employed  fits  in  better  with  the 
experimental  results  than  the  expression  deduced  from  the  law  of 
mass  action.  J.  C.  P. 

Molecular  Transformation  of  Cinchonine ;  An  Addition  to 
the  Theory  of  Catalytic  Action.  By  Rudolf  Wegscheider 
(Monatsh.,  1900,  21,  361 — 387). — It  is  shown  that  the  transformation 
of  cinchonine  by  means  of  halogen  acids  into  a-fsocinchonine  (Skraup, 
Abstr.,  1899,  i,  961)  is  an  example  of  the  case  of  auxiliary  reactions 
considered  by  the  author  (this  vol.,  ii,  199),  but  the  mathematical 
discussion  does  not  lend  itself  to  abstraction.  The  author  puts 
forward  the  view  that  catalytic  acceleration  of  a  chemical  reaction  in 
a  homogeneous  solution  can  be  explained  by  assuming  that  there  is  a 
continuous  succession  of  intermediate  stages,  which  the  catalytic 
agent  is  able  to  influence  by  reversible  reactions  with  the  substances 
present,  and  so  bring  about  or  accelerate  the  main  reaction. 

R.  H.  P. 

Theory  of  Catalytic  Reactions.  By  Hans  Euler  ( Of  vers .  K. 
Vet.  Akad.  Stockholm ,  1899,  50,  309 — 333). — A  general  discussion  of 
reaction  velocity  and  the  part  played  by  catalytic  agents.  It  is 
pointed  out  that  there  are  no  grounds  for  making  a  distinction  between 
electrolytes  and  non-electrolytes,  and  the  author  regards  all  chemical 
substances  as  electrolytes.  The  study  of  the  influence  of  the  solvent 
and  the  temperature  makes  it  probable  that  substances  hitherto 
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regarded  as  non-electrolytes  react  through  intermediary  ions.  Every 
catalysis  is  supposed  to  consist  in  an  increase  in  the  number  of  the 
ions  concerned  in  the  accelerated  reaction.  The  author  applies  his 
theories  to  the  special  case  of  ester  formation  and  decomposition. 

J.  C.  P. 

The  Driving  Tendency  of  Physicochemical  Reaction  and 
its  Temperature  Coefficient.  By  Theodore  W.  Richards  (J. 
Physical  Chem.,  1900,  4,  383 — 393). — The  paper  contains  essentially  a 
slightly  modified  treatment  of  the  van’t  Hoff  equation.  It  is  pointed 
out  that  the  study  of  pressure  affords  a  more  direct  method  of 
analysing  the  progress  of  a  reaction  than  that  of  volume  or  con¬ 
centration.  The  author  uses  the  term  4  reaction-metatherm '  to 
indicate  the  relation  between  pressure  and  temperature  in  the 
equilibrium  ratio.  In  the  expression,  which  is  of  the  form  djdT 

log.pni T*/p2n2 =  UjRT 2,  U  represents  the  actual  heat  evolved, 

and  is  hence  an  expression  of  the  theorem  of  Le  Chatelier.  The 

expression  log.  . jp 2n% . —  h  is  that  which  represents  the  reacting 

tendency  of  the  reaction  at  a  certain  temperature,  and  receives  the 
name  of  the  44  driving  tendency  ”  of  the  reaction.  L.  M.  J. 

Gr.  Linck’s  Crystallographic  Views.  By  Wilhelm  Muthmann 
( Ber .,  1900,  33,  1771 — 1774). — A  criticism  of  Linck’s  proposal  to 
correct  the  atomic  weights  of  elements  by  the  aid  of  crystallographic 
considerations  (compare  Abstr.,  1899,  ii,  415).  W.  A.  D. 

Additive  Nature  of  the  Properties  of  Atoms.  By  Stefan 
Meyer  ( Ber .,  1900,  33,  1918 — 1919). — According  to  the  author, 
only  those  compounds  whose  molecular  volumes  are  the  true  sum 
of  the  atomic  volumes  of  their  constituent  elements  possess  pro¬ 
perties  which  are  the  actual  sum  of  the  atomic  properties  of  their 
constituents.  When,  in  the  formation  of  the  compound,  volume  con¬ 
traction  or  dilatation  occurs,  other  physical  constants,  for  example, 
magnetisation  number  (Abstr.,  1899,  ii,  587  ;  1900,  ii,  7,  143,  385), 
molecular  heat  (Abstr.,  1900,  ii,  464),  &c.,  vary  from  the  true  sum 
in  the  direction  of  the  maximum  or  minimum  of  the  atomic  volume 
curve.  J.  J.  S. 

Second  Report  of  the  Committee  of  the  German  Chemical 
Society  on  Atomic  Weights.  By  the  Members  of  the  Committee  : 
Hans  Landolt,  Wilhelm  Ostwald,  and  Karl  Seubert  ( Ber .,  1900, 
33,  1847 — 1883.  Compare  Abstr.,  1899,  ii,  86). — This  report  deals 
with  the  conclusions  arrived  at  by  the  International  Commission 
formed  to  consider  atomic  weights  ( Ber .,  1898,  31,  2949).  The  mem¬ 
bers  of  the  Commission  agree  almost  unanimously  that  the  atomic 
weight  of  oxygen  shall  be  taken  as  the  standard,  and  equal  to  16 ’00  ; 
the  advantages  of  this  value  are  dealt  with  in  detail  in  the  report. 
The  atomic  weights  are  to  be  given  with  so  many  decimals  that  the 
last  figure  is  certainly  correct  to  less  than  half  a  unit ;  calculations 
made  with  these  weights  will  thus  be  of  permanent  value,  and 
subject  to  no  alteration  as  additional  accuracy  is  obtained  in  future 
determinations.  W.  A.  D. 
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True  Atomic  Weights  of  Ten  Elements  Deduced  from 
Recent  Researches.  By  Gustavos1  Hinrichs  ( Compt .  rend.,  1900, 
131,  34 — 36.  Compare  preceding  abstract)  — The  author  states  that 
by  employing  his  method  of  calculation  (Abstr.,  1893,  ii,  317),  the 
exact  atomic  weights  of  hydrogen,  carbon,  oxygen,  sulphur,  chlorine, 
bromine,  sodium,  silver,  barium,  and  boron  are  found  to  be  very 
close  to  the  values  in  ordinary  use.  The  values  of  these  constants 
published  by  the  German  Committee  on  atomic  weights  are  incorrect, 
and  by  employing  these  data  Gautier  has  introduced  an  error  into  his 
determination  of  the  atomic  weight  of  boron  G.  T.  M. 

Thiele’s  Theory  of  Partial  Valencies  in  the  Light  of  Stereo¬ 
chemistry.  By  Emil  Knoevenagel  (Annalen,  1900,  311,  194 — 240). 
— An  attempt  to  place  a  stereochemical  interpretation  on  Thiele's 
theory  of  partial  valencies  (Abstr.,  1899,  i,  554).  The  author’s  specu¬ 
lations  involve  the  hypothesis  that  the  difference  between  a  double 
and  a  single  linking  depends  on  the  intramolecular  movements  of 
the  atoms  concerned.  M.  O.  F. 

The  Steric  Aspect  of  Partial  Valencies.  By  Johannes 
Thiele  (Annalen,  1900,  311,  241 — 255). — A  criticism  of  the  fore¬ 
going  paper,  in  which  the  author  regards  the  Wunderlich  model, 
employed  by  Knoevenagel  in  his  discussion,  as  unsuitable  for  the 
further  development  of  valency  relations.  M.  O.  F. 

Lecture  Experiments.  Reversible  Chemical  Reactions.  By 
W.  Lash  Miller,  and  Frank  B.  Kenrick  (J.  Amer.  Chem.  Soc ., 
1900,  22,  291 — 300). — A  number  of  incomplete  reactions  capable  of 
being  employed  for  lecture  experiments  illustrative  of  reversible  re¬ 
actions  are  described.  An  orange  solution  of  ferric  chloride  with 
ammonium  thiocyanate  in  equivalent  quantities  becomes  dark  red  by 
the  addition  of  excess  of  either  compound,  and  colourless  by  addition  of 
ammonium  chloride,  whilst  the  same  solution  also  may  be  used  to 
illustrate  the  effect  of  dilution.  The  reactions  between  bismuth 
chloride  and  water,  and  of  ammonium  with  salts  of  copper  or  silver,  are 
also  suitable  for  lecture  purposes.  The  dissociation  of  water  vapour 
may  be  shown  by  heating  platinum  wire  by  means  of  an  electric 
current  in  the  neck  of  an  ordinary  distilling  flask,  and  ammonia  may 
be  similarly  dissociated.  The  change  from  sodium  sulphate  to  sodium 
chloride  and  vice  versd  by  the  addition  of  the  respective  acids  may  be 
conveniently  shown  on  the  screen,  the  crystallisation  taking  place  on 
lantern  slides.  The  reaction  between  antimony  chloride  and  hydrogen 
sulphide  is  also  suitable  for  lecture  purposes,  and  in  this  case  the  effect 
of  temperature  and  pressure  is  also  well  seen.  The  authors  describe  a 
form  of  pressure  pump  for  use  in  connection  with  the  water  mains  by 
means  of  which  a  gas  can  be  brought  to  the  pressure  of  the  mains  in 
three  or  four  strokes  of  the  pump  without  coming  into  contact  with 
any  liquid,  L.  M.  J. 

Method  for  Testing  Weights.  By  Theodore  W.  Richards 
(Zeit.  physikal.  Chem.,  1900,  33,  605 — 610). — An  account  of  the 
method  in  use  in  the  author’s  laboratory  for  testing  and  correcting  for 
the  relative  value  of  weights  employed  in  quantitative  work.  The 
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author  does  not  claim  any  originality  for  the  method,  but  insists 
strongly  on  its  necessity  in  all  quantitative  determinations. 

L.  M.  J. 

Receiver  for  Fractional  Distillation  in  a  Vacuum.  By 
Lucien  Fogetti  (■ J ;  Amer.  Chem.  Soc .,  1900,  22,  360 — 361). — The 
new  receiver  consists  of  three  separator  funnels  sealed  together,  each 
of  the  three  bulbs  being  furnished  with  a  side  stopcock,  the  uppermost 
having  an  additional  one  which  is  connected  with  the  vacuum  pump. 
The  condenser  tube  enters  into  the  top  bulb,  connection  being  made 
by  a  ground  glass  joint  or  a  rubber  stopper  if  desired.  The  two  stop¬ 
cocks  of  the  bottom  funnel  are  closed,  also  the  side  stopcock  of  the 
middle  funnel  and  the  left  side  stopcock  of  the  top  funnel.  The  other 
stopcocks  are  opened  and  the  second  side  stopcock  of  the  top  funnel 
is  connected  with  the  vacuum  pump.  When  the  first  fraction  has 
collected  in  the  lower  funnel,  the  stopcock  of  the  middle  funnel  is 
closed  and  the  second  fraction  collected  ;  the  stopcock  of  the  middle 
one  is  then  closed  and  the  third  fraction  collected  in  the  top  funnel. 

The  bottom  funnel  is  emptied  by  opening  both  stopcocks.  The 
lower  one  being  again  closed,  the  side  one  is  connected  with  a  second 
pump  and  the  vacuum  is  restored.  By  opening  the  stopcock  of  the 
middle  funnel,  its  contents  flow  into  the  bottom  one  and  the  operation 
is  then  repeated.  L.  de  K. 
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Hydrogen  Peroxide.  By  Julius  Wilhelm  Bruhl  (. Ber .,  1900, 
33,  1709 — 1710). — The  explosive  substance  previously  described 

{Abstr.,  1896,  ii,  163)  cannot  be  acetic  peroxide  as  suggested  by  Nef 
{ Annaleriy  1897,  298,  290,  327),  and  again  by  Bach  (Be?\,  1900,  33, 
1506),  since  its  boiling  point  is  much  too  highland  its  instability  is  the 
only  point  of  resemblance.  The  view  that  hydrogen  peroxide  is 
HOiOH  is  supported  by  its  high  dielectric  constant  (92*8  at  18°)  and 
by  the  absence  of  electrical  absorption.  T.  M.  L. 

Action  of  Iodides  and  of  Hydriodic  Acid  on  Sulphur  Dioxide. 
By  Armand  Berg  (Bull.  JSoc .  Chim .,  1900,  [ iii],  23,  499 — 501.  Com¬ 
pare  this  vol.,  ii,  398). — When  aqueous  solutions  of  sulphur  dioxide 
and  potassium  iodide  or  hydriodic  acid  are  mixed,  a  yellow  coloration 
is  produced  which  is  probably  due  to  the  formation  of  an  unstable 
compound  ;  it  is  not  caused  by  free  iodine.  On  keeping,  and  especially 
under’  the  influence  of  light  and  heat,  the  yellow  colour  gradually 
disappears  and  one-third  of  the  total  sulphur  present  is  deposited, 
whilst  the  remaining  two-thirds  is  converted  into  sulphuric  acid,  A 
small  quantity  of  iodide  is  thus  able  to  bring  about  the  decomposition 
of  a  large  quantity  of  sulphur  dioxide,  without  itself  undergoing  any 
permanent  change  N.  L, 
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Action  of  Oxidising  Agents  on  Alkali  Iodides.  By  E.  Pechari> 
(Compt.  rend.,  1900,  130,  1705 — 1708.  Compare  Abstr  ,  1899,  ii,  473). 
— The  liberation  of  iodine  from  alkali  iodides  by  oxidising  agents  is 
probably  due  to  an  intermediate  formation  of  periodate.  A  cold 
solution  of  monosodium  periodate  interacts  with  iodides  in  the  following 
manner  :  3ISTaI04  +  2NaI  +  3H20  =  NaI03  +  2Na2H3I04  +  I2.  The  reac¬ 
tion  is  not  instantaneous,  the  liberation  of  iodine  being  still  incomplete 
after  an  interval  of  one  hour.  Moreover,  the  following  reverse  action, 
Na2H3106  + 12  =  3NaI03  +  Nal  +  3H20,  occurs  when  a  solution  of 
disodium  periodate  is  left  in  contact  with  iodine,  the  mixture,  which 
at  first  is  alkaline,  gradually  becoming  neutral.  The  amount  of 
periodate  is  estimated  by  means  of  standard  potassium  manganate,  pre¬ 
pared  by  treating  an  alkaline  solution  of  permanganate  with  potassium 
iodide  (compare  Job,  Compt.  rend.y  1899,  128,  1453).  The  liberation  of 
iodine  from  an  alkali  iodide  by  ozone  follows  a  similar  course,  periodate 
is  produced  and  the  ratio  between  the  amounts  of  free  and  combined 
iodine  corresponds  with  that  required  by  the  first  equation.  When 
slightly  acidified  hydrogen  peroxide  is  added  to  potassium  iodide 
solution,  iodine  and  oxygen  are  liberated,  and  the  mixture  becomes 
alkaline ;  after  24  hours,  however,  the  alkalinity  disappears,  and  the 
amount  of  free  iodine  diminishes  perceptibly.  These  phenomena  are 
explained  in  the  following  manner :  the  peroxide  oxidises  the  iodide 
and  the  solution  becomes  neutral,  the  action  following  the  course 
indicated  by  the  first  of  the  equations  given  ;  this  results  in  the  forma¬ 
tion  of  the  alkaline  disodium  salt  in  the  presence  of  which  hydrogen 
peroxide  decomposes  rapidly,  and  after  24  hours  the  solution  again 
becomes  neutral  in  accordance  with  the  second  equation.  G.  T.  M. 

Viscosity  of  Sulphur  at  Temperatures  above  the  Point  of 
Maximum  Viscosity.  By  C.  Malus  (Compt.  rend.,  1900,  130, 
1708 — 1710). — The  rate  of  crystallisation  of  sulphur  rendered  viscous 
by  heating  at  357°  for  10  minutes  and  then  maintained  for  some  time 
at  100°,  depends  on  the  rate  of  cooling  and  the  time  of  exposure  to  the 
latter  temperature  \  it  decreases  as  the  latter  increases  to  a  minimum 
value  of  5*25  seconds,  which  is  attained  after  5  to  6  hours.  This  limit¬ 
ing  value  is  identical  with  that  obtained  for  sulphur  rendered  viscous 
by  heating  at  357°  for  3  hours,  the  rate  of  crystallisation  for  this 
modification  of  sulphur  being  invariable. 

Sulphur  maintained  for  some  time  either  at  100°  or  357°  passes 
into  the  liquid  state,  but  the  tendency  to  regain  the  viscous  condition 
which  is  absent  from  the  sulphur  heated  at  357°  persists  in  that  modi¬ 
fication  which  has  lost  its  viscosity  at  the  lower  temperature. 

G.  T.  M. 

Caro’s  Beagent.  By  Eugen  Bamberger  (Ber.,  1900,  33, 
1959 — 1961). — The  formula  l^SOy  is  suggested  for  ‘Caro’s  reagent/ 
in  accordance  with  Bach’s  view  (this  vol.,  ii,  470)  that  it  is  a  compound 
of  hydrogen  tetroxide  and  sulphuric  acid.  On  adding  a  copper  salt 
and  then  sodium  hydroxide  to  a  solution  of  Caro’s  reagent,  a  brownish- 
black  precipitate  is  produced  which  is  regarded  as  copper  peroxide. 

By  adding  strong  sulphuric  acid  to  a  cold  solution  of  potassium  per- 
carbonate,  a  solution  is  obtained  which  oxidises  aniline  to  nitrosobenzene, 
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and  probably  contains  the  same  oxidising  agent  as  a  mixture  of  sul¬ 
phuric  acid  with  a  persulphate  or  with  hydrogen  peroxide.  T.  M.  L. 

Isomorphism  of  Selenium  and  Tellurium.  By  James  F.  Norris 
and  Richard  Mommers  (Amer.  Ghem.  J.,  1900,  23,  486 — 494). — -The 
isomorphism  of  tellurium  with  selenium  on  the  one  hand,  and  with 
platinum  on  the  other  hand,  has  only  been  established  in  the  case  of 
certain  compounds  crystallising  in  the  cubic  system.  Tellurium  di- 
methylamine  bromide  and  selenium  dimethylamine  bromide  are,  how¬ 
ever,  isomorphous,  since  they  both  form  mixed  crystals  with  tellurium 
dimethylamine  chloride,  although  none  of  the  crystals  have  been 
measured.  The  corresponding  platinum  dimethylamine  bromide,  which 
belongs  to  the  orthorhombic  system,  does  not  form  mixed  crystals. 

The  following  double  salts  of  tellurium  have  been  prepared,  and 
resemble  in  composition  a  number  of  selenium  salts  : 

3TeCl4,TeOCl2,4NHMe2,HCl,  H20. 
TeCl4,Te0Cl2,2NHMe2,HCI,H20. 
TeCl4,2TeOCl2,3NHMe2,HCl. 

TeCl4,2NHMe2,HCl. 

TeBr4,2NHMe2,HBr. 

Double  salts  containing  tellurium  and  dimethylamine  perbromide 
could  not  be  prepared.  T.  M.  L. 

Combustible  Gases  of  the  Atmosphere  :  Air  of  Towns.  By 
Armand  Gautier  ( Compt .  rend.,  1900,  130,  1677 — 1684). — The  paper 
contains  a  detailed  account  and  sketch  of  the  apparatus  employed  by 
the  author  in  estimating  the  amount  of  hydrogen  and  carbon  present 
in  the  atmospheric  gases. 

The  mean  of  a  series  of  analyses  of  the  atmosphere  of  Paris,  made 
at  different  seasons  of  the  year,  indicates  that  this  air  contains  12*45  mg. 
of  carbon  and  3*96  mg.  of  hydrogen  per  100  litres,  the  quotient  C/H 
being  3*1.  Comparative  experiments  made  with  purified  air  con¬ 
taining  traces  of  methane  give  the  quotient  C/H  as  2*4,  indicating  that, 
under  these  conditions,  the  hydrogen  burns  faster  than  the  carbon.  It 
follows  from  these  results  that  it  is  still  an  open  question  as  to  whether 
the  combustible  gas  of  the  atmosphere  consists  wholly  of  methane  or 
of  a  mixture  of  this  substance  with  hydrogen  and  hydrocarbons  richer 
in  carbon  than  the  paraffins.  G.  T.  M. 

Combustible  Gases  of  the  Atmosphere :  Air  of  Forests  and 
High  Mountains.  By  Armand  Gautier  (Compt.  rend.,  1900,  131, 
13 — 18,  Compare  preceding  abstract). — The  atmosphere  of  a  forest  in 
July  contains  only  half  as  much  carbon  as  the  air  of  Paris,  whilst  the 
amount  of  hydrogen  is  somewhat  smaller;  the  quotient  C/H  is  2*2,  being 
less  than  that  obtained  with  air  containing  traces  of  methane.  Analyses 
of  the  air  of  Mt.  Canigou,  Pyrenees,  indicated  a  still  greater  diminution 
in  the  amount  of  carbon,  the^quotient  C/H  being  only  0*33;  the  hydrogen 
present  is,  therefore,  almost  entirely  uncombined.  These  results  indicate 
that  the  hydrocarbons  existing  in  appreciable  quantities  in  the  air  of 
towns  and  woods  are,  in  all  probability,  emanations  from  the  animals, 
plants,  and  humus  present  in  these  regions.  G.  T.  M. 
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Combustible  Gases  of  the  Atmosphere  :  Air  of  the  Sea. 
Existence  of  Free  Hydrogen  in  the  Terrestrial  Atmosphere. 
By  Armand  Gautier  ( Compt .  rend.,  1900,  131,  86 — 90.  Compare 
preceding  abstracts). — Examination  of  the  air  at  the  Roches-Douvres 
lighthouse,  40  kilometres  from  the  coast  of  France,  showed  the  almost 
complete  absence  of  hydrocarbons,  whilst  free  hydrogen  was  present  in 
the  proportion  of  19*45  c.c.  per  100  litres,  the  same  amount  as  previously 
found  in  mountain  air.  These  results  confirm  the  conclusion  that  air 
normally  contains  about  1  /5000  of  its  volume  of  free  hydrogen  to¬ 
gether  with  variable  quantities  of  hydrocarbons,  the  latter  being  due 
to  the  action  of  vegetable  and  animal  life,  to  industrial  operations,  &c. 

N.  L. 

Formation  of  Nitric  Acid  during  the  Combustion  of 
Hydrogen.  By  Marcellin  P.  E.  Berthelot  (Compt.  rend.,  1900, 
130,  1662 — 1677.  Compare  this  voJ.,  ii,  474). — When  compressed 
mixtures  containing  equivalent  amounts  of  hydrogen  and  oxygen  are 
exploded  in  the  presence  of  nitrogen,  neither  ammonia  nor  nitric  acid 
is  produced,  a  similar  result  being  obtained  when  the  first  of  these 
gases  is  in  excess. 

When  the  mixtures  contain  excess  of  oxygen,  the  amount  of  nitric 
acid  produced  increases  as  the  pressure  is  augmented.  Equal  volumes 
of  oxygen  and  hydrogen  were  exploded  in  the  presence  of  nitrogen 
under  pressures  of  2,  4,  and  20  atmospheres ;  the  amounts  of  nitroger 
oxidised  were  respectively  25,  33,  and  45  per  cent,  by  weight  of  the 
total  hydrogen  consumed.  When  oxygen  and  hydrogen  unite  in  the 
oxy-hydrogen  blowpipe  in  an  atmosphere  of  oxygen  containing  about 
7  per  cent,  of  nitrogen,  the  quantity  of  nitric  acid  produced  is  much 
smaller  than  in  the  preceding  experiments.  If  the  partial  pressure  of 
the  hydrogen  is  kept  constant,  whilst  the  amount  of  oxygen  is  gradu¬ 
ally  increased,  the  ratio  between  oxidised  and  total  nitrogen  increases 
to  6*3  per  cent,  when  the  mixture  contains  1  vol.  of  hydrogen  to  2  vols. 
of  oxygen,  and  then  rapidly  diminishes,  becoming  negligible  when  the 
mixture  contains  5  vols.  of  the  latter  gas. 

Experiments  made  with  highly  compressed  mixtures  (8 — 30  atmo¬ 
spheres)  indicate  that  the  yield  of  nitric  acid  increases  with  the  pressure, 
and  also  to  a  certain  extent  with  excess  of  oxygen.  When  larger 
quantities  of  nitrogen  are  employed,  the  yield  of  nitric  acid  increases 
considerably,  the  maximum  being  attained  with  the  mixture 
H2  :  02  :  N2=  1  :  1*7  :  1*3  under  a  pressure  of  16  atmospheres }  further 
dilution  with  this  gas  diminishes  its  oxidation,  a  mixture  of  1  vol.  of 
of  hydrogen  and  4*5  vols.  of  air  under  a  pressure  of  5*5  atmospheres 
yielding  only  a  trace  of  acid.  The  amount  of  nitric  acid  produced 
during  the  burning  of  a  feeble  jet  of  hydrogen  in  air  is  extremely 
small. 

The  paper  contains  the  complete  data  of  each  determination  of  nitric 
acid,  and  concludes  with  a  theoretical  discussion  of  the  results,  which 
cannot  be  suitably  abstracted.  G.  T.  M. 

Supposed  Allotropism  of  Phosphorus  Pentabromide.  By 
J.  H.  Kastle  and  L.  O.  Beatty  (Amer.  Chem .  J.,  1900,  23, 
505 — 509). — In  attempting  to  determine  the  transition  point  from 
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yellow,  rhombic  phosphorus  pentabromide  into  the  red,  prismatic 
variety,  it  was  found  that  the  latter  is  probably  a  perbromide  of  the 
formula  PBr7.  Its  formation  by  subliming  the  yellow  pentabromide 
at  90°  is  probably  due  to  a  partial  decomposition  into  heptabromide 
and  tribromide ;  phosphorus  tribromide  reconverts  it  into  the  yellow 
pentabromide.  Bromine  vapour  converts  the  yellow  pentabromide 
into  the  red  compound,  whilst  when  left  in  contact  with  bromine 
absorbents  the  reverse  change  takes  place.  In  contact  with  water, 
phosphorus  pentabromide  gives  a  colourless  solution  of  phosphoric  and 
hydrobromic  acids,  whilst  the  red  compound  liberates  free  bromine. 

On  mixing  phosphorus  pentabromide  and  bromine  in  mol.  propor¬ 
tions  in  a  sealed  tube  and  subliming  at  90°,  bright  red,  transparent 
crystals  were  obtained  which  gave  P  =  5*40,  Br  =  96*20,  the  calculated 
values  for  PBr7  being  5*25  and  94*75.  T.  M.  L. 

The  Lower  Oxides  of  Phosphorus.  By  Adolphe  Besson  {Bull. 
Soc.  Chim.,  1900,  [iii],  23,  582 — 585). — A  criticism  of  the  work  of 
Michaelis  and  Pitsch  (this  vol.,  ii,  137),  whose  experiments,  it  is  con¬ 
sidered,  neither  justify  the  conclusions  drawn  from  them  nor  invalidate 
the  author’s  previous  proofs  of  the  existence  of  an  oxide  of  phosphorus 
of  the  composition  P20.  N.  L. 

True  Atomic  Weight  of  Boron.  By  Gustavus  Hinrichs 
{Compt.  rend.)  1900,  130,  1712 — -1714). — A  note  on  Gautier’s 
determination  of  the  atomic  weight  of  boron  (compare  this  vol.,  ii, 
14,  15).  The  mean  value  of  this  constant  calculated  by  the  author’s 
method  from  Gautier’s  data  is  11*004,  that  adopted  by  the  latter 
investigator  being  11*016.  G.  T.  M. 

Expansion  of  Fused  Silica.  By  Henri  Le  Chatelier  {Compt. 
rend.)  1900,  130,  1703 — 1705). — Amorphous  silica,  prepared  by  fusion 
in  the  electric  furnace,  has  between  0°  and  1000°  a  mean  coefficient  of 
expansion  0*0000007  ;  this  constant  is  lower  than  that  of  any  other 
substance.  The  melting  point  of  this  substance  is  lowered  by  the 
addition  of  the  oxides  of  the  alkali  and  alkaline  earth  metals  and 
alumina,  but  the  mixtures  have  greater  coefficients  of  expansion,  the 
increase  being  least  in  the  case  of  the  product  10SiO2,  Al203,2Li20. 

G.  T.  M. 

Preparation  and  Properties  of  the  Silicon  Borides  SiB3  and 
SiB6.  By  Henri  Moissan  and  Alfred  Stock  {Compt.  rend .,  1900,  131, 
139 — 143).“— A  mixture  of  1  part  of  boron  and  5  parts  of  crystallised 
silicon  is  heated  for  about  1  minute  in  a  vessel  of  refractory  clay  by 
means  of  an  alternating  current  of  600  amperes  and  45  volts.  The 
cooled  mass  is  treated  with  a  mixture  of  nitric  and  hydrofluoric  acids 
in  order  to  remove  excess  of  silicon,  and  the  crystalline  portion  of  the 
residue  after  heating  with  moist  potassium  hydroxide  is  extracted 
with  dilute  nitric  acid  and  hot  water  and  dried  at  130°.  The  product 
consists  of  a  mixture  of  two  borides,  SiB3  and  SiB6,  containing  about 
80 — 90  per  cent,  of  the  latter. 

The  hexaboride  is  readily  oxidised  by  boiling  nitric  acid,  whereas  the 
triboride  is  only  slowly  attacked  by  this  reagent ;  the  latter  compound, 
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on  the  other  hand,  is  decomposed  by  fused  potassium  hydroxide,  whilst 
the  former  remains  unchanged. 

The  triboride  forms  black,  rhombic  plates  which,  when  very  thin, 
appear  yellowish-brown  by  transmitted  light ;  its  density  is  2*52. 

The  hexaboride  is  always  obtained  in  thick,  black,  opaque  crystals 
with  somewhat  irregular  faces;  its  density  is  2  47. 

These  silicon  borides,  like  the  boride  and  silicide  of  carbon,  are 
very  hard,  being  intermediate  between  the  diamond  and  ruby  in  the 
scale  of  hardness ;  they  are  soluble  in  fused  silicon  and  conduct 
electricity. 

When  gently  heated,  they  are  decomposed  by  fluorine  and  are 
attacked  at  higher  temperatures  by  chlorine  and  bromine,  but  not  by 
iodine  or  nitrogen.  They  become  superficially  oxidised  by  heating  in 
air  or  oxygen.  They  are  not  affected  by  the  haloid  acids,  but  are 
slowly  decomposed  by  boiling  concentrated  sulphuric  acid,  and  rapidly 
dissolved  by  fused  potassium  carbonate  or  by  a  mixture  of  this  compound 
with  potassium  nitrate  ;  the  latter  salt  alone  has  no  action  on  them. 

G.  T.  M. 

Krypton.  By  Albert  Ladenburg  and  C.  Krugel  (Sitzungsber.  K. 
Preuss .  Akad.  Wiss.,  1900,  212 — 217). — The  least  volatile  portion  of 
a  large  quantity  (850  litres)  of  liquid  air  was  fr6ed  from  oxygen  and 
nitrogen ;  the  3*5  litres  of  gas  thus  obtained  were  condensed  in  a  bath 
of  liquid  air  and  under  slightly  increased  pressure ;  the  liquid  formed 
was  then  allowed  to  boil,  and  the  gas  collected  in  separate  vessels. 
The  greater  part  came  off  at  -181*2°;  the  temperature  then  rose 
rapidly  to  -153°,  when  the  rest  of  the  liquid  evaporated;  a  crystal¬ 
line  residue  melted  at  -147°,  and  was  rapidly  vaporised.  The  first 
gas  (boiling  point  -- 181*2°)  showed  a  complete  argon  spectrum;  that 
obtained  from  the  crystalline  residue  showed  a  bright  krypton  spec¬ 
trum,  and  careful  investigation  pointed  to  the  absence  of  argon.  The 
density  of  this  krypton  was  found  to  be  58*81,  and  subsequent  spark¬ 
ing  with  oxygen  did  not  alter  this  value  appreciably.  The  authors 
suggest  that  the  new  atmospheric  elements  should  be  placed  before 
Group  I  of  the  periodic  system,  thus  :  He  =  4  before  lithium,  Ne  =  20 
before  sodium,  A  =  39  before  potassium,  and  Kr  =  59  before  copper. 

J.  C.  P. 

Sodium  and  Potassium  Amalgams.  By  Antoine  Guntz  and 
Jules  Fer^e  ( Compt .  rend .,  1900,  131,  182 — 184). — The  solution 
obtained  by  adding  a  mixture  of  sodium  and  mercury  containing  3*5 
per  cent,  of  the  former  to  the  fused  amalgam  Hg6K  at  200°,  deposits 
prismatic  needles  of  the  amalgam  Hg5K  on  cooling  to  140°;  the 
mother  liquor  solidifies  at  96°,  and  consists  of  the  substance  Hg6K. 
When  either  of  these  substances  is  submitted  to  a  pressure  of 
200 — 1200  kilos,  per  sq.  cm.,  a  saturated  solution  of  sodium  in  mercury 
is  expressed,  and  the  residue  consists  of  a  new  amalgam,  Hg4Na. 

The  ordinary  potassium  amalgam,  Hg12K,  when  compressed,  is  con¬ 
verted  into  a  new  amalgam,  Hg10K.  A  solution  of  potassium  in  mer¬ 
cury,  when  cooled  to  — 19°,  yields  crystals  of  another  potassium 
amalgam,  Hg18K  ;  this  substance,  on  warming,  yields  crystals  of  Hg]2K 
and  a  saturated  solution  of  potassium  in  mercury.  G.  T.  M. 


INORGANIC  CHEMISTRY. 


541 


Impossibility  of  the  Direct  Formation  of  Potassium  Chlorate 
by  Electrolysis.  By  Andre  Brochet  ( Gompt .  rend.,  1900,  130, 
1624 — -1627). — When  a  solution  of  potassium  chloride  mixed  with 
potassium  hydroxide  is  electrolysed  in  presence  of  finely  divided 
cobalt  oxide,  practically  no  chlorate  is  formed,  and  since  the  chlorate 
is  not  decomposed  by  cobalt  oxide,  the  author  regards  this  result  as 
conclusive  proof  that  the  chlorate  produced  by  electrolysis  is  always  a 
secondary  product  from  the  hypochlorite,  and  is  never  a  primary  pro¬ 
duct,  even  in  a  solution  so  strongly  alkaline  that  the  intermediate 
formation  of  hypochlorite  cannot  be  detected  by  analysis. 

C.  H.  B. 

Compound  of  Silver  Fluoride  with  Ammonium  Fluoride. 
By  Bruno  Grutzner  (Arch.  Pharm .,  1900,  238,  1 — 3.  Compare  von 
Helmolt,  Abstr.,  1893,  ii,  373). — By  dissolving  moist,  freshly  preci¬ 
pitated  silver  oxide  in  cold  concentrated  aqueous  ammonium  fluoride, 
and  cooling  with  ice,  a  small  quantity  of  a  double  salt,  2NH4F,  AgF,H20, 
was  obtained ;  this  compound  is  not  hygroscopic.  C.  F.  B. 

Physicochemical  Relations  of  Aragonite  and  Calcite.  By 
H.  W.  Foote  ( Zeit .  physikal .  Chem 1900,  33,  740 — 759). — From 
experiments  on  the  decomposition  of  aragonite  and  calcite  by 
potassium  oxalate,  and  on  the  conductivity  of  solutions  of  these  two  in 
water  saturated  with  carbon  dioxide,  the  author  concludes  that  at  the 
ordinary  temperature  calcite  is  more  stable  than  aragonite,  although 
the  solubility  curves  deduced  from  the  conductivity  experiments 
approach  each  other  with  rising  temperature.  It  seems  probable, 
from  the  results  obtained  by  the  author  and  others,  that  under 
atmospheric  pressure  calcite  remains  the  more  stable  form  up  to  its 
melting  point.  The  transformation  of  aragonite  into  calcite  is 
accompanied  by  a  slight  evolution  of  heat.  J.  C.  P. 

Formation  of  Marine  Anhydrite.  By  Heinrich  Vater  (Sitzungs- 
her.  K.  Preuss.  Akad.  Wiss.,  1900,  269 — 294). — After  reviewing  the 
work  done  by  others  on  the  formation  of  anhydrite,  the  author  de¬ 
scribes  experiments  showing  that  at  the  ordinary  temperature  calcium 
sulphate  crystallises  from  a  saturated  sodium  chloride  solution  as 
gypsum  and  not  as  anhydrite;  this  holds  also  when  the  sodium 
chloride  solution  contains  3  per  cent,  of  magnesium  chloride.  From 
saturated  magnesium  chloride  solutions,  calcium  sulphate  crystallises 
as  gypsum  at  the  ordinary  temperature,  and  as  the  compound 
2CaS04,H20  at  40°.  J.  C.  P. 

Solubility  of  Tricalcium  Phosphate  in  Natural  "Waters  in 
the  Presence  of  Carbonic  Acid.  By  Th.  Schlgesing  ( Com.pt .  rend., 
1900, 131,149 — 153). — Hydrated  tricalcium  phosphate,  Ca3(P04)2,H20, 
prepared  by  neutralising  an  aqueous  solution  of  phosphoric  acid  with 
calcium  hydroxide,  is  almost  insoluble  in  distilled  water  at  the  ordin¬ 
ary  temperature ;  it  dissolves  to  a  far  greater  extent  in  solutions  of 
carbonic  acid,  but  is  much  less  soluble  in  water  containing  this  acid 
together  with  an  amount  of  calcium  hydrogen  carbonate  corresponding 
with  the  pressure  of  the  dissolved  carbon  dioxide.  Since  the  latter 
condition  usually  obtains  in  surface  waters,  it  follows  that  the  carbon 
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dioxide  present  exerts  but  little  solvent  action  on  the  calcium  phos¬ 
phate  present  in  artificial  manures. 

The  paper  contains  two  tables  showing  the  solubility  of  the  phos¬ 
phate  in  carbonic  acid  and  calcium  hydrogen  carbonate  solutions  of 
varying  strengths.  G.  T.  M. 

Influence  of  Temperature  and  Concentration  on  the  Saline 
Constituents  of  Boiler  Water.  By  Cecil  H.  Cribb  {Analyst , 
1900,  25,  169 — 183). — The  author  communicates  the  analyses  of  a 
large  number  of  boiler  waters  before  and  after  boiling  at  different 
pressures  and  for  different  periods ;  the  results  are  given  in  eleven 
tables. 

Magnesium  chloride,  which  is  not  decomposed  by  mere  boiling  with 
water,  decomposes,  however,  at  a  higher  temperature,  and  deposits 
magnesium  hydroxide  or  even  oxide.  Calcium  sulphate  is  not  rendered 
insoluble  at  150°,  as  has  been  stated. 

Many  obscure  points  have  been  noticed  which  require  investigation 
before  a  clear  idea  is  obtained  as  to  what  really  takes  place  with  the 
dissolved  salts  when  waters  are  heated  under  pressure.  L.  de  K. 

Solubility  of  Cupric  Chloride  in  Organic  Media.  By 
William  (Echsner  be  Coninck  ( Compt .  rend 1900,  131,  58 — 60). — 
A  qualitative  and  quantitative  study  of  the  solubility  of  anhydrous 
and  hydrated  cupric  chloride  in  a  variety  of  organic  liquids. 

G.  T.  M. 

Copper  Carbonate.  By  Max  Groger  ( Zeit .  anorg,  Chem.>  1900, 
24,  127 — 138). — The  greenish-blue  precipitate  obtained  by  pre¬ 
cipitating  a  solution  of  sodium  carbonate  with  copper  sulphate  at  the 
ordinary  temperature  is  colloidal,  and  contains  more  or  less  absorbed 
sodium  carbonate  ;  when  equivalent  quantities  of  the  two  solutions  are 
employed,  the  copper  carbonate  contains  cupric  oxide  and  carbon 
dioxide  in  the  ratio  CuO:  C02  =  2  : 1.  The  amount  of  carbon  dioxide 
in  the  precipitate  decreases  with  the  increase  of  excess  of  sodium 
carbonate,  and  with  excess  of  copper  sulphate  the  precipitate  contains 
basic  copper  sulphates.  The  amount  of  water  in  the  precipitate  is 
variable,  as  is  the  case  with  all  colloids.  When  the  precipitate  is 
allowed  to  remain  in  contact  with  the  mother  liquor,  it  becomes 
crystalline,  and  then  has  the  composition  expressed  by  the  formula 
6Cu0,3C02,4H20 ;  this  change  takes  place  more  slowly  as  tne  excess 
of  sodium  carbonate  increases,  and  with  a  large  excess  of  sodium 
carbonate  blue  crystals  of  sodium  copper  carbonate,  Na2C03,CuC03,3H20, 
are  formed  together  with  a  small  quantity  of  a  dark  brown  copper 
carbonate. 

The  precipitate  obtained  from  sodium  hydrogen  carbonate  and 
copper  sulphate  at  low  temperatures  is  also  colloidal,  contains  absorbed 
sodium  hydrogen  carbonate,  has  the  ratio  CuO :  C02  =  8:5,  and  is  not 
altered  by  drying  at  the  ordinary  temperature.  When  dried  over 
sulphuric  acid,  it  has  the  composition  8Cu0,5C02,7H20.  When  pre¬ 
cipitated  in  the  presence  of  excess  of  copper  sulphate,  it  contains 
basic  copper  sulphates,  and  when  allowed  to  remain  in  contact  with 
the  mother  liquor  is  gradually  converted  into  the  crystalline  com- 
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pound  6Cu0,3C02,4H20.  An  excess  of  sodium  hydrogen  carbonate 
accelerates  the  change.  E.  C.  It. 

Distillation  of  Amalgams  and  the  Purification  of  Mer 
cury,  By  George  A.  Hulett  ( Zeit .  physikal.  Chem .,  1900,  33, 
611 — 621)  — The  purity  of  mercury  may  be  very  accurately  found  by 
E.M.F.  determinations  ;  thus  the  E.M.F.  of  the  chain  Zn  electro¬ 
lyte  [  Hg  is  very  greatly  altered  by  the  addition  of  small  quantities 
of  zinc  to  the  mercury.  Mercury  may  be  conveniently  distilled  by 
means  of  an  ordinary  distilling  flask  fitted  to  an  exhaust  pump,  as 
for  the  distillation  of  other  liquids  under  reduced  pressure,  if  a  capil¬ 
lary  tube  be  passed  down  into  the  mercury  so  that  a  fine  stream  of 
air  or  nitrogen  passes  through  the  metal  during  the  distillation. 
Contrary  to  general  statements,  mercury  is  completely  freed  from 
zinc  and  cadmium  by  distillation,  these  metals  not  distilling  over  so 
long  as  the  surface  is  bright.  If,  however,  a  film  of  oxide  forms  on 
the  surface,  some  of  this  may  be  mechanically  carried  over.  Deter¬ 
minations  of  the  zinc  indicate  that  at  210°  the  vapour  tension  of 
mercury  is  at  least  3  x  107  times  that  of  zinc.  L.  M.  J. 

Decomposition  of  Metallic  Chlorides.  By  William  (Echsner 
de  Coninck  ( Compt .  rend.,  1900,  130,  1627 — 1628). — When  a  dilute 
aqueous  solution  of  mercuric  chloride  is  filtered  through  animal 
charcoal,  the  salt  is  absorbed  somewhat  rapidly,  but  not  completely, 
and  it  may  be  regarded  as  stable  unless  exposed  to  a  very  bright 
light.  Cadmium  chloride  and  aluminium  chloride  are  somewhat 
slowly  absorbed,  and  may  be  regarded  as  very  stable,  but  stannic 
chloride,  like  the  stannous  salt,  is  rapidly  decomposed  with  formation 
of  an  oxychloride.  The  rapid  alteration  of  the  stannous  and  stannic 
salts  seems  to  show  that  the  charcoal  exerts  an  oxidising  action.  With 
ferric  chloride  solution,  the  charcoal  seems  to  act  as  a  dialyser,  the 
whole  of  the  iron  being  removed  whilst  the  chlorine  remains  in 
solution.  C.  H.  B. 

Direct  Formation  of  Crystallised  Mercuric  and  Mercurous 
Iodides.  By  F.  Bodroux  {Compt.  rend.,  1900,  130,  1622 — 1624). 
— If  a  somewhat  concentrated  aqueous  solution  of  a  mercuric 
salt,  preferably  the  acetate,  is  mixed  with  a  small  quantity  of 
methyl  iodide  and  allowed  to  remain  at  the  ordinary  temperature, 
mercuric  iodide  gradually  separates  in  red  lamellae  as  much  as  10  mm. 
in  breadth.  Some  of  the  first  crystals  are  yellow,  but  gradually 
change  to  red.  Other  alkyl  iodides  behave  similarly,  but  the  yield 
is  not  so  good. 

Mercurous  iodide  can  be  obtained  abundantly  in  yellow,  lustrous 
plates  by  adding  ethyl  or  methyl  iodide  to  a  cold  saturated  solution  of 
mercurous  nitrate.  C.  H.  B. 

Mercury  Antimonide.  By  Alfred  Partheil  and  E.  Mann¬ 
heim  {Arch.  Fharm.j  1900,  238,  166 — 184). — See  this  vol.,  i,  479. 

Mercury  Phosphide  and  Phosphonium  Compounds.  By 
Alfred  Partheil  [with  A.  van  Haaren]  {Arch.  Pharm.,  1900,  238, 
28 — 42). — When  hydrogen  phosphide,  prepared  from  sodium  hypo- 
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phosphite,  zinc,  and  hydrochloric  acid,  and  therefore  mixed  with  much 
hydrogen,  is  passed  through  dilute  alcoholic  mercuric  chloride,  a  yellow 
precipitate  of  PHg2Cl,HgCl2,l^H20  is  obtained.  When  comparatively 
pure  hydrogen  phosphide,  prepared  from  zinc  phosphide  and  hydro¬ 
chloric  acid,  is  passed  into  a  2^  per  cent,  solution  of  mercuric  chloride 
in  alcohol,  a  dark  brown  precipitate  is  obtained  eventually,  almost 
free  from  chlorine,  but  having  approximately  the  composition  P2Hg504; 
this  is  unstable  and  readily  evolves  hydrogen  phosphide.  When 
hydrogen  phosphide  is  passed  over  dry  mercuric  chloride,  the  hydrogen 
chloride  liberated  does  not  correspond  with  the  formation  of  P2Hg3. 

Mercury  phosphide,  P2Hg3,  was  prepared  eventually,  as  a  brown 
powder,  by  Granger's  method  (Abstr.,  1892,  1398),  and  heated  with 
ethyl  iodide  at  160°  for  4 — 5  hours ;  in  addition  to  mercuric  iodide,  a 
yellow  tetrethylphosphonium  mercuriodide ,  PEt4I,2HgI2,  was  obtained. 
By  digesting  this  in  alcoholic  solution  with  silver  oxide,  and  evaporat¬ 
ing  the  alkaline  filtrate,  a  crystalline  mass,  doubtless  of  tetrethylphos - 
phonium  hydroxide ,  was  obtained  ;  from  this,  the  crystalline,  hygroscopic 
chloride  was  prepared  by  neutralisation  with  hydrochloric  acid.  The 
mercurichloride ,  PEt4Cl,2HgCl2,  aurichloride ,  PEt4Cl,  AuCl3,  melting  at 
179°,  and  platinichloride,  2PEt4Cl,PtCl4,  were  also  prepared.  Some  of 
these  compounds  were  also  prepared,  for  the  sake  of  comparison,  from 
triethylphosphine ;  the  products  were  identical  with  those  described 
already.  The  precipitate  obtained  by  mixing  tetrethylphosphonium 
iodide  and  mercuric  iodide  in  alcoholic  solution  at  the  ordinary  tem¬ 
perature  has  the  composition  2PEt4I,HgI2,  but  it  is  converted  into 
the  compound  described  above  when  it  is  heated  at  160°  with  mercuric 
iodide  and  ethyl  iodide. 

By  heating  mercury  phosphide  with  methyl  iodide  at  140 — 150°,  some 
analogous  compounds  were  obtained.  Tetramethylphosphonium  mercur¬ 
iodide ,  PMe4I,2HgI2,  melting  at  172°  ;  mercurichloride ,  PMe4Cl,HgCl2, 
melting  at  249° ;  platinochloride ,  2PMe4Cl,PtCl4,  and  aurichloride , 
PMe4Cl,AuCl3,  were  prepared.  C.  F.  B. 

Ceric  Sulphates.  By  Wilhelm  Muthmann  and  L.  Stutzel 
(Ber.j  1900,  33,  1763 — 1765). — When  ceric  oxide  is  dissolved  in 
concentrated  sulphuric  acid  and  the  solution  evaporated,  a  yellow 
salt  is  first  obtained,  which  is  normal  ceric  sulphate,  Ce(S04)2,4H20. 
The  mother  liquors  often,  but  not  always,  yield  a  second  salt,  forming 
large,  reddish-brown  crystals,  which  are  readily  decomposed  by  water, 
with  formation  of  insoluble  basic  substances.  This  substance  has  the 
composition  Ce2(S04)3,20e(S04)2,20H20,  and  is  the  only  ceric  sulphate 
which  could  be  obtained  in  addition  to  the  normal  salt.  A.  H. 

Luminescence  Spectra.  By  Wilhelm  Muthmann  and  E.  Baur 
(Ber.,  1900,33,  1748 — 1763). — The  authors  regard  the  luminescence 
spectra  yielded  by  certain  of  the  rare  earths  as  of  considerable  value 
for  their  identification,  in  spite  of  the  fact  that  these  spectra  are  much 
affected  by  the  presence  of  small  quantities  of  other  substances,  such 
as  lime,  gypsum,  &c.  Detailed  measurements  and  diagrams  are  given 
for  lanthanum  oxide,  yttrium  oxide,  yttrium  sulphates  of  various 
origins,  and  oxides  and  sulphates  obtained  from  monazite  and  com¬ 
mercial  thorium  nitrate.  The  spectra  of  the  yttrium  sulphates,  and  of 
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the  oxides  and  sulphates  derived  from  monazite  and  thorium  nitrate, 
are  essentially  made  up  of  lines  due  to  yttria  and  gadolinia,  to  the 
latter  of  which  the  authors  ascribe  four  bands.  By  fractionation  of 
a  crude  yttrium  earth  by  ammonia,  and  crystallisation  of  the  formate, 
each  operation  being  repeated  50  times,  an  earth  containing  very  little 
erbia  is  obtained,  which  shows  strong  lines  of  yttria  and  gadolinia. 
When  this  material  is  divided  into  about  20  fractions  by  means  of 
potassium  dichromate,  the  last  of  these  contains  only  traces  of  erbia 
and  very  little  gadolinia.  Further  fractionation  with  ammonia  re¬ 
moves  the  remainder  of  the  erbia,  whilst  the  gadolinia  accumulates  in 
the  last  fractions.  Thoria  itself  gives  no  luminescence  spectrum,  the 
spectra  actually  observed  with  the  oxides  and  sulphates  derived  from 
monazite  and  commercial  thorium  nitrate  being  due  to  yttria  and 
gadolinia. 

The  authors  have  not  observed  the  independent  disappearance  of 
the  single  bands  of  the  yttria  and  gadolinia  spectra  in  the  manner 
described  by  Crookes  (Trans.,  1889,  55,  270),  whilst,  on  the  other  hand, 
Crookes  has  not  described  spectra  corresponding  with  those  ascribed 
by  the  authors  to  almost  pure  yttria  and  gadolinia  respectively. 

A.  H. 

Natural  and  Artificial  Pozzuolana.  By  Giovanni  Giorgis 
and  Ugo  Alvisi  ( Gazzetta ,  1900,  30,  i,  436 — 508.  Compare  this  vol., 
ii,  348). — A  discussion  is  given  of  the  literature  of  the  setting  of 
hydraulic  materials,  followed  by  a  bibliography  of  the  subject. 

T.  H.  P. 

Chemical  Constitution  of  Steels ;  Influence  of  Tempering 
on  the  State  of  Combination  of  Elements  other  than 
Carbon.  By  Adolphe  Carnot  and  Goutal  ( Gompt .  rend .,  1900,  131, 
92 — 96.  Compare  Abstr.,  1897,  ii,  520,  555). — It  has  been  shown 
(Abstr.,  1897,  ii,  555)  that  in  slowly  cooled  steel,  the  sulphur 
present  combines  with  the  manganese  in  preference  to  iron, 
since  treatment  with  cupric  potassium  chloride  solution  leaves  an  in¬ 
soluble  residue  of  cupric  sulphide  containing  sulphur  equivalent  to  the 
manganese  present,  whereas  iron  sulphide  is  not  attacked  by  the  sol¬ 
vent  in  question.  Precisely  similar  results  are  obtained  with  tem¬ 
pered  steel,  whence  it  follows  that  tempering  has  no  influence  on  the 
condition  in  which  sulphur  exists  in  the  metal.  The  same  applies  to 
phosphorus,  present  as  iron  phosphide,  Fe3P,  which  is  left  un¬ 
dissolved  when  the  tempered  or  untempered  steel  is  treated  with 
cupric  potassium  chloride  solution.  On  the  other  hand,  arsenic, 
which  exists  in  the  free  state  in  untempered  steel,  is  found  to  be 
present  mainly  as  an  iron  arsenide,  Fe2As,  in  the  tempered  metal, 
this  arsenide  being  left  undissolved  by  treatment  with  7  per  cent, 
sulphuric  acid  with  exclusion  of  air.  Copper  is  present  chiefly  in  the 
uncombined  state  in  both  tempered  and  un tempered  steel,  as  was 
shown  microscopically  after  digestion  with  dilute  acid  or  with  a  mix¬ 
ture  of  hydrogen  peroxide  and  ammonium  chloride  solution.  Nickel 
in  tempered,  as  in  untempered,  steel  appears  to  exist  in  the  metallic 
condition,  either  mixed  with  or  dissolved  in  the  iron.  N.  L 
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Iron  Selenides.  By  Henri  Fonzes-Diacon  ( Conipt .  rend.,  1900, 
130,  1710 — 1712). — The  combination  of  iron  and  selenium  at  high 
temperatures  always  gives  rise  to  compounds  containing  an  excess  of 
selenium  over  that  indicated  in  the  formula  FeSe.  Amorphous  pro¬ 
ducts  only  are  obtained  by  the  action  of  hydrogen  selenide  or 
selenium  vapour  on  red  hot  iron.  Ferric  selenide,  Fe2Se3,  produced 
by  the  action  of  hydrogen  selenide  on  ferric  oxide  heated  to  bright 
redness,  forms  a  grey,  microcrystalline  powder  with  a  blue  reflex. 

The  selenides ,  Fe3S4  and  Fe7S8,  are  obtained  in  a  similar  manner 
from  the  peroxide  or  anhydrous  ferric  chloride  at  somewhat  higher 
temperatures  ;  these  compounds  are  crystalline,  and  belong  apparently 
to  the  cubic  system. 

Iron  diselenide ,  FeSe2,  prepared  in  a  similar  manner  at  a  dull  red 
heat,  forms  pseudomorphs  after  crystallised  anhydrous  ferric  chloride  ; 
when  heated  in  a  current  of  oxygen,  it  is  oxidised  to  ferric  oxide  and 
selenium  dioxide. 

The  higher  selenides  are  all  converted  into  the  monoselenide  by  re¬ 
duction  with  hydrogen  ;  the  subselenide,  Fe2Se,  however,  could  not 
be  obtained  by  this  process.  When  the  monoselenide  is  heated  in  the 
electric  furnace,  a  portion  undergoes  complete  dissociation,  whilst  the 
residue  remains  unaltered.  The  stability  of  the  selenides  towards 
hydrogen  chloride  or  a  concentrated  solution  of  this  gas  increases  with 
the  percentage  amount  of  selenium,  the  diselenide  not  being  attacked. 
The  selenium  in  these  compounds  is  readily  replaced  by  chlorine, 
and  fuming  nitric  acid  converts  them  into  selenites.  G.  T.  M. 

Behaviour  of  Potassium  Cobaltocyanide  and  of  Chrom- 
ous  Compounds  towards  Oxygen  Gas.  By  Wilhelm  Manghot 
and  Johannes  Herzog  (. Ber .,  1900,  33,  1742 — 1748). — When  a  solu¬ 
tion  of  potassium  cobaltocyanide  is  rapidly  oxidised  by  atmospheric 
oxygen,  it  is  found  that  twice  as  much  oxygen  is  absorbed  as  is  neces¬ 
sary  for  the  conversion  of  the  cobalto-  into  the  cobalti-cyanide,  accord¬ 
ing  to  the  equation  2K4CoCy6  +  H20  +  O  =  2K3CoCy6  4-  2KOH. 

At  the  close  of  the  reaction,  moreover,  the  whole  of  the  oxygen  ab¬ 
sorbed  is  found  to  be  present  in  the  form  of  hydrogen  peroxide.  On 
the  other  hand,  when  the  oxidation  is  carried  out  slowly,  the  oxygen 
absorbed  is  only  slightly  in  excess  of  that  required  by  the  equation, 
and  a  correspondingly  small  amount  of  hydrogen  peroxide  is  present. 
This  is  due  to  the  fact  that  in  the  first  case  the  direct  oxidation  pro¬ 
ceeds  so  rapidly  that  the  slower,  indirect  oxidation  by  means  of 
hydrogen  peroxide  does  not  occur  to  an  appreciable  extent,  whilst  in 
the  second  case  this  factor  becomes  of  importance.  When  a  solution 
of  potassium  cobaltocyanide,  prepared  by  adding  potassium  cyanide 
solution  to  a  well  boiled  solution  of  cobalt  sulphate,  is  simply  boiled, 
hydrogen  is  evolved,  the  volume  of  which  is  equal  to  that  of  the 
oxygen  absorbed  during  the  rapid  oxidation  by  air,  and  is  chemically 
equivalent  to  the  oxygen  required  according  to  the  foregoing  equation. 

Solutions  of  chromous  salts  also  evolve  hydrogen  when  they  are 
boiled  or  treated  with  platinised  platinum,  but  no  hydrogen  peroxide 
is  formed  during  their  oxidation  by  atmospheric  oxygen,  and  the 
amount  of  oxygen  absorbed  is  simply  that  required  for  the  oxidation. 
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The  author  therefore  regards  the  oxidation  of  the  chromous  salts  as 
due  to  the  direct  action  of  the  oxygen  of  the  air,  whilst  that  of 
potassium  cobaltocyanide  is  a  spontaneous  oxidation  effected  by  the 
oxygen  of  the  water  present,  the  function  of  the  absorbed  oxygen 
being  to  unite  with  the  liberated  hydrogen,  and  thus  destroy  the 
equilibrium  which  normally  exists  between  the  cobaltocyanide, 
hydrogen,  and  cobalticvanide.  A.  H. 

Ammonium  Chromous  Sulphate.  By  Charles  Laurent 
(Compt.  rend.,  1900,  131,  111 — 113). — Ammonium  chromous  sulphate, 
(NH4)2Cr(S04)2  +  6H20,  prepared  by  concentrating  in  an  atmosphere 
of  carbon  dioxide  an  aqueous  solution  of  ammonium  and  chromous 
sulphates  in  molecular  proportion,  forms  large,  blue  crystals  re¬ 
sembling  those  of  the  double  sulphates  of  the  magnesium  series.  It 
is  insoluble  in  alcohol,  but  readily  soluble  in  water  ;  100  c.c.  of  the 
saturated  aqueous  solution  at  20°  contain  55  grams  of  the  salt. 
When  exposed  to  air,  it  is  rapidly  oxidised  and  converted  into  chromic 
salt.  N.  L. 

Permanganomolybdates.  By  Carl  Friedheim  and  Minna 
Samelson  ( Zeit .  anorg.  Chem.,  1900,  24,  65 — 107). — The  authors  have 
repeated  the  work  of  Bosenheim  and  Itzig  (Abstr.,  1898,  [ii,  154), 
Struve  (J.  pr .  Chem.,  1854,  01,  449),  and  Pechard  (Abstr.,  1897, 
ii,  498),  and  have  prepared  the  following  compounds. 

Ammonium  permanganomolybdate ,  3(NH4)20,Mn02,9Mo03,7H20,  is 
obtained  by  adding  1  *8  litres  of  a  concentrated  solution  of  ammonium 
paramolybdate  (1  litre  =  250  grams)  to  100  c.c.  of  a  solution  of 
manganous  chloride  (1  litre  =  875  grams)  and  then  800  c.c.  of  2*5 
per  cent,  hydrogen  peroxide ;  the  mixture  is  boiled  for  some  time 
and  filtered,  when  on  cooling  the  salt  separates  in  small,  lustrous,  red 
rhombohedra.  It  is  necessary  to  employ  solutions  of  the  above 
strength,  for  under  other  conditions  different  salts  are  formed. 
The  isomorphous  mixture  4[(NH4)2Mn]0,Mn02,llMo03,8H20 
[(NH4)20  :  MnO  =  8  : 1]  is  obtained  by  employing  20  per  cent,  more  of 
a  3  per  cent,  solution  of  hydrogen  peroxide  in  the  above  reaction. 
The  salt,  2(NH4)20,Mn02,7Mo03,5II20,  is  obtained  by  employing  18*5 
per  cent,  solution  of  hydrogen  peroxide  in  the  above  reaction. 

The  isomorphous  mixture  4[(NH4)2Mn]0,Mn02,10Mo03,6H20 
[(HH4)20  :MnO  =  17  :  3]  is  obtained  by  boiling  a  solution  of  the  salt 
3(]STH4)20,5Mo03,2Mo04,6H20  with  the  equivalent  quantity  of  man¬ 
ganous  chloride.  It  crystallises  in  lustrous,  red  rhombohedra. 

The  potassium  salts,  3K20,Mn02,8Mo03,3H20  and 

4[K2Mn]0,Mn02, 1 1  Mo03,7H20  [K20  :MnO  =  8  : 1], 
are  obtained  in  a  similar  manner  by  the  action  of  hydrogen  peroxide 
on  mixed  solutions  of  potassium  paramolybdate  and  manganous 
chloride.  Potassium  permanganomolybdate,  3K20,Mn02,9Mo03,5H20, 
corresponding  with  the  above  ammonium  salt,  is  obtained  by  adding  a 
saturated  solution  of  potassium  chloride  to  the  corresponding  ammonium 
salt,  or  the  salt  4(NH4)2O,MnO2,10MoO3,6H2O.  The  isomorphous 
mixture  3[K2(NH4)2]0,Mn02,8Mo03,4H20  [K^O  :  (NH4)20  =  4  :  1]  is 
obtained  by  boiling  mixed  solutions  of  the  salt 

3(NH4)20,5Mo03,2Mo04,6H20, 
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manganous  chloride,  and  potassium  chloride,  and  is  a  microcrystalline, 
orange-red  powder. 

A  repetition  of  Struve’s  work  resulted  in  the  preparation  of  the 
following  new  salts.  Potassium  manganese  permanganomolybdate , 
2K20,MnO,Mn02,9Mo03,8H20,  is  obtained  by  treating  a  solution  of 
potassium  trimolybdate  and  manganous  sulphate  with  chlorine.  Am¬ 
monium  permanganomolybdate ,  4(NH4)20,Mn02,llMo08,7H20,  is  ob¬ 
tained  in  small  quantities  by  prolonged  boiling  of  pure  hydrated 
manganese  dioxide  with  a  solution  of  ammonium  paramolybdate. 
The  salt ,  3(NH4)20,Mn02,9Mo03,8H20,  is  obtained  when  hydrated 
manganese  dioxide  containing  manganous  oxide  is  employed  in  the 
preparation  of  the  preceding  salt. 

A  repetition  of  Pechard’s  and  Rosenheim  and  Itzig’s  work  resulted 
in  the  preparation  of  the  following  salts.  The  isomorphous  mixture 
3[K2(NH4)2Mn]O,MnO2J10MoO3,6H2O  [K2 :  (NH4)2  :  Mn  =  2  :  20  :  5] 

is  obtained  by  the  action  of  potassium  permanganate  on  a  mixture  of 
ammonium  paramolybdate  and  manganous  chloride,  and  crystallises  in 
lustrous,  red  rhombohedra.  The  mixture , 

^  3[(NH4)2Mn]0,Mn02,10Mo03,10H20  [(NH4)2 :  Mn  =  10  :  3], 
obtained  by  the  action  of  potassium  permanganate  on  ammonium 
manganese  molybdate,  crystallises  in  beautiful,  red  rhombohedra.  If 
the  crystallisation  of  the  preceding  mixture  is  effected  rapidly,  it 
contains  potassium  salt  in  the  proportion  (NH4)2 :  K  :  Mn=  12:1:  1. 
The  isomorphous  mixture  4[K2(NH4)2Mn]O,MnO2,10MoO3,5H2O 
[(NH4)2  :  K2  :  Mn  =  20:5  :1]  is  obtained  by  reducing  a  boiling  solution 
of  potassium  permanganate  and  ammonium  molybdate  with  alcohol 
until  the  violet  colour  is  changed  to  red.  When  excess  of  ammonium 
molybdate  is  employed,  the  salt  3[(NH4)2Mn]O,MnO2,10MoO3,8H2O 
[(NH4)2  :  Mn  =  20  : 1]  is  formed. 

The  salts  described  above  form  a  new  series  of  compounds  as 
shown  by  the  formula  2R20,Mn02,7Mo03 ;  3R20,Mn02,8Mo03 ; 
3R20,Mn02,9Mo03 ;  3R2O,MnO2,10MoO3 ;  4R2O,MnO2,10MoO3 ; 
4R02,Mn02, 1 1  Mo03.  E.  C.  R. 

Reduction  of  Tungsten  Trioxide  by  Zinc.  Preparation  of 
Pure  Tungsten.  By  Marcel  DelLpine  ( Compt .  rend .,  1900,  131, 
184 — 187.  Compare  this  vol.,  ii,  8). — Tungsten  is  readily  prepared 
by  heating  a  mixture  of  tungsten  trioxide  or  ammonium  tungstate 
with  powdered  zinc  in  a  gas  or  coke  furnace.  A  product  containing 
94  per  cent,  of  the  element  may  be  obtained  from  commercial  zinc  and 
crude  tungsten  trioxide,  and  the  percentage  is  raised  to  99 ‘9  by  extracting 
the  substance  with  sodium  hydroxide  solution  and  drying  the  residue 
at  red  heat  in  a  current  of  hydrogen.  The  metal  is  produced  by  this 
process  in  the  form  of  a  grey,  crystalline  powder  which  assumes  a 
metallic  lustre  on  compression  or  trituration;  its  density  is  18*64, 
corresponding  closely  with  the  value  obtained  for  the  massive  form. 
The  heat  of  combustion  of  the  metal  to  the  trioxide  is  196*44  Cal. 
at  constant  vol.  and  197*3  Cal.  at  constant  pressure  ;  the  heats  of  oxi¬ 
dation  of  W02  to  W03  and  W  to  W02  at  constant  pressure  are  64*9 
and  132*4  Cals,  respectively. 


INORGANIC  CHEMISTRY. 


549 


Tungsten  trioxide  may  be  readily  reduced  by  hydrogen  at  tem¬ 
peratures  below  the  fusing  point  of  glass.  G.  T.  M. 

Crystallisation  of  Gold.  By  Alfred  Ditte  ( Compt .  rend.,  1900, 
131,  143 — 149). — When  a  sheet  of  gold  is  heated  for  several  hours  in 
contact  with  a  mixture  of  sodium  chloride  and  sodium  pyrosulphate, 
the  surface  of  the  metal  becomes  eroded  by  the  action  of  the  pyro- 
sulphuryl  chloride  produced,  and  the  gold  chloride  which  results  sub¬ 
sequently  dissociates,  leaving  this  element  in  a  crystalline  form.  The 
same  result  is  obtained  by  employing  a  mixture  of  ferrous  sulphate 
and  sodium  chloride,  and  although  the  temperature  attained  is  below 
the  melting  point  of  gold,  the  metal  produced  from  the  chloride  is 
found  in  the  form  of  rhombic  plates,  small  prisms,  six-rayed  rosettes, 
and  fern-like  aggregates ;  a  portion  is  also  obtained  in  non-crystalline 
filaments  indicating  incipient  fusion.  These  appearances  resemble 
those  presented  by  the  gold  of  auriferous  minerals.  When  quartz 
fragments  are  introduced  with  the  mixtures  employed  in  the  preceding 
experiments,  it  is  found  that  the  gold  crystals  and  filaments  are  deposi¬ 
ted  at  the  surface  and  in  the  fissures  of  the  mineral. 

The  aqueous  extract  of  the  salts  after  fusion  contains  sodium  sul¬ 
phide,  produced  by  the  action  of  the  oxides  of  sulphur  on  the  fused 
sodium  chloride ;  when  the  oxides  of  iron  or  other  metals  are  present, 
the  corresponding  sulphides  are  produced  by  double  decomposition. 
These  reactions  are  comparable  with  those  occurring  in  nature  and 
explain  the  presence  of  the  sulphides  in  auriferous  quartz. 

A  mixture  of  sodium  chloride  and  pyrosulphate  attacks  platinum  in 
a  similar  manner,  the  fused  mass  containing  detached  particles  of  the 
metal  and  traces  of  its  chlorides.  G.  T.  M. 

Gold- Aluminium  Alloys.  By  Charles  T.  Heycock  and  Francis 
H.  Neville  {Phil.  Trans,,  1900,  A.,  194,  201 — 232), — Addition  of  alu¬ 
minium  to  gold  lowers  the  freezing  point  of  the  latter  metal,  and  an 
alloy  containing  21*5  atomic  per  cent,  of  aluminium  freezes  as  low  as 
525°.  Further  addition  of  aluminium  raises  the  freezing  point  until  a 
maximum  is  reached  at  625°,  corresponding  with  an  alloy  of  the 
composition  Au2A1.  The  freezing  point  curve  then  falls  again,  reach¬ 
ing  another  minimum  or  eutectic  point  at  about  570°,  corresponding  with 
40  atomic  per  cent,  of  aluminium.  From  that  point,  the  curve  rises 
rapidly  to  1060°,  the  freezing  point  of  the  alloy  AuA12,  the  purple 
compound  discovered  by  Sir  W.  Roberts- Austen.  After  passing  this 
maximum,  the  curve  falls  again  and  has  a  minimum  close  to  the  freez¬ 
ing  point  of  pure  aluminium.  This  curve,  on  which  a  large  number  of 
points  have  been  determined,  shows  the  existence  of  the  compounds 
Au2A1  and  AuAl2,  whilst  other  singularities,  less  well  marked  than 
those  mentioned,  point  to  the  formation  at  various  stages  of  less 
stable  compounds,  probably  Au4Al,  Au5A12  (or  Au8A!3),  and  AuAl. 
As  the  curve  is  followed,  the  different  substances  that  crystallise 
out  may  be  traced  in  the  changing  colour  of  the  alloys,  which  are  at 
first  yellow,  owing  to  the  presence  of  free  gold,  then  white,  then 
purple,  and  finally  white  again  as  the  aluminium  end  of  the  curve  is 
reached. 

These  results  are  fully  borne  out  by  a  microscopic  study  of  the 
vol.  lxxviii.  ii.  38 
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alloys.  In  particular,  the  alloys  which  are  approximately  of  the  com¬ 
position  Au2A1  and  AuA12  show  the  structure  which  is  characteristic 
of  a  nearly  pure  substance  ;  polygonal  sections  of  the  crystals  cover 
the  surface,  divided  only  by  fine  boundary  lines  ;  as  the  composition  of 
the  alloy  departs  from  that  of  the  pure  compound,  so  these  boundary 
lines  increase  in  size.  The  results  given  by  slowly  cooled  alloys  are 
the  same  in  kind  as  those  obtained  from  quickly  cooled  alloys.  A 
number  of  photomicrographs  illustrate  this  part  of  the  paper. 

J.  0.  P. 
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Ankerite  from  Missouri.  By  Austin  F.  Rogers  ( Kansas  TJniv . 
Quart.,  1899,  8,  A,  183). — The  material  analysed  consists  of  salmon 
coloured,  crystalline  masses,  with  minute  crystals  lining  crevices ;  it 
occurs  with  haematite,  chalybite,  calcite,  and  amethyst,  near  Rolla, 
Phelps  Co.  The  formula  agrees  closely  with  that  for  normal  ankerite, 
namely,  2CaC03,MgC03,FeC03 : 

CaO.  MgO.  FeO.  C02.  Total.  Sp.  gr. 

28*41  10*20  17*22  44*21  100*04  2*99 

L.  J.  S. 

Origin  of  Nitrates  in  Cavern  Earths.  By  William  H.  Hess 
(J.  Geol.y  1900,  8,  129—134.  Compare  Abstr.,  1896,  ii,  529).— The 
considerable  deposits  of  nitrates  in  the  great  limestone  caves  of 
Virginia,  Kentucky,  and  Indiana  are  often  supposed  to  have  been 
formed  by  bats ;  but  this,  it  is  pointed  out,  is  probably  incorrect. 
The  author  supposes  that  the  nitrates  in  the  surface  soil  have  been 
carried  by  percolating  water  (surface  drainage)  into  the  caves  below, 
where,  in  cases  in  which  evaporation  exceeds  inflow,  the  nitrates  are 
deposited.  In  support  of  this  theory  are  given  analyses  of  cave  earth, 
bat  guano,  and  of  the  water  which  drips  from  the  roof  of  the  Mammoth 
Cave,  Kentucky.  The  same  explanation  would  also  apply  to  the 
deposits  of  nitrates  found  under  rock  ledges.  L.  J.  S. 

Composition  of  Sulphohalite.  By  Samuel  L.  Penfield  (Amer. 
J.  Sci.y  1900,  [iv],  9,  425 — 428). — From  the  single  partial  analysis 
that  has  been  made  of  sulphohalite,  the  formula  was  deduced  as 
3Na2S04,2NaCl  (Abstr.,  1889,  217).  Recent  attempts  by  de  Schulten 
and  by  van’t  Hoff  and  Saunders  to  prepare  this  compound  artificially 
have  failed,  and  the  existence  of  sulphohalite  has  consequently  been 
doubted  ;  a  new  analysis  was  therefore  desirable.  The  following  are 
the  new  results  obtained  with  carefully  purified  material  from  a 
portion  of  the  same  optically  isotropic,  rhombic  dodecahedral  crystal 
used  for  the  previous  analysis : 

S03.  Ha20.  K20,  Ha.  Cl.  F.  Ignition.  Total.  Sp.  gr. 

41*79  32*37  0*10  11*60  9*10  4*71  0*15  99*82  2*500 
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This  gives  the  formula  2Na2S04VNaCl,NaF.  The  presence  of 
fluorine  is  unexpected,  but  may  be  explained  by  the  borax  deposits  of 
Borax  Lake,  San  Bernardino  Co.,  California,  having  been  formed  by 
fumerole  action.  Sulphohalite  is  intimately  associated  with  hanksite,  a 
mineral  also  containing  three  acid  constituents,  9Na2S04,2Na2C03,KCl, 
(Abstr.,  1897,  ii,  49).  L.  J.  S. 

Melilite  Group  of  Minerals.  By  Ferdinand  Fouque  {Bull.  Soe . 
frcmg.  Min.,  1900,  23,  10 — 15). — In  the  analysis  of  silicate  rocks  by 
Deville's  method,  in  which  the  material  is  fused  with  lime,  it  is  found 
that  the  fused  mass  on  cooling  sometimes  consists  almost  entirely  of 
a  crystalline  mass  of  a  mineral  of  the  melilite  group.  Thin  sections 
under  the  microscope  show  tetragonal  crystals  which  are  sometimes 
arranged  in  spherulitic  groups  1  mm.  in  diameter  ;  the  crystals  are 
always  optically  positive  with  marked  birefringence,  but  are  often 
nearly  isotropic  in  the  centre.  Analyses  I  and  II  are  of  the  products 
obtained  by  fusing  an  andesite  and  a  basalt  respectively  with  about  an 
equal  amount  of  calcium  carbonate. 

Ti02.  Si02.  A1203.  Fe203.  FeO.  CaO.  MgO.  Na20.  K^O.  Total.  Sp.  gr. 

I.  0*23  36*47  13*00  2*22  2*93  42*18  0*89  2*44  0*46  100*82  2*95 

II.  0*56  32*55  12*49  1*48  4*67  42*03  3*86  2  35  0*63  100*62  2*99 

Vogt  has  considered  the  members  of  the  melilite  group  to  consist  of 

mixtures  of  the  two  end  members  gehlenite  and  the  non-aluminous 
&kermanite,  which  are  optically  negative  and  positive  respectively. 
According  to  this  theory,  a  member  with  12  per  cent,  of  alumina 
should  be  optically  negative  and  almost  isotropic,  but  this  is  opposed 
to  the  present  observations.  L.  J.  S. 

Gadolinite  from  Batum.  By  G.  P.  Tcheknik  (J.  Buss.  Phys.  Ckem. 
Soc .,  1900,  32,  252 — 266). — Gadolinite  occurring  in  the  form  of  a 
cement  occurs  with  flesh-red  feldspar  in  a  coarse-grained  granite  from 
the  bed  of  the  river  Chorok.  The  mineral,  which  has  a  hardness 
slightly  less  than  7  and  a  sp.  gr.  4*205,  shows  no  cleavage,  the 
fracture  being  conchoidal.  It  has  a  dark  resiny-black  colour  with  a 
distinct  greenish  shade  and  a  fatty  lustre,  and  is  opaque  even  at  the 
edges  of  very  thin  fragments ;  from  external  examination,  it  appears 
to  be  amorphous.  It  does  not  melt  in  the  blowpipe  flame,  but  readily 
breaks  up  and  increases  slightly  in  volume ;  on  cooling,  it  becomes 
greyish -green  in  colour.  Concentrated  hydrochloric  acid  and  aqua 
regia  readily  attack,  but  do  not  completely  decompose  it,  whilst  sul¬ 
phuric  acid  acts  less  energetically.  Analysis  : 

Y203.  Er20.  CaO.  FeO.  BeO.  Nb205.  Ti02.  CeO. 

28*38  11*01  0*53  10*02  4*22  1*05  5*08  4*92 

LaO.  DiO.  Si02.  H20.  Total 

4*86  4*99  22*20  0*73  98*87 

with  traces  of  MgO,  MnO,  Al203,  K20,  Na20  and  P205.  The  Nb205, 
which  is  probably  due  to  the  presence  of  some  other  mineral,  possibly 
contains  small  quantities^  of  Ta205.  T.  H.  P. 

Manganocalcite  and  Angolite.  By  Eduard  Breusing  {Inaug. 
Biss .  and  Jahrb .  Min.,  1900,  Beil.-Bd.,  13,  265 — 330), — Mangano- 
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calcite  from  Schemnitz,  Hungary,  was  described  by  Breithaupt  as  an 
orthorhombic  carbonate  of  manganese,  calcium,  &c.,  belonging  to  the 
aragonite  group.  It  was  afterwards  shown  by  Des  Cloizeaux  (Abstr., 
1886,  320)  to  be  a  mixture  of  carbonate  and  an  anorthic  hydrated 
silicate  of  manganese,  and  this  is  confirmed  by  the  present  author,  who 
gives  the  name  angolite  (angolith)  to  the  latter.  The  angolite  can 
only  be  separated  from  the  mixture  by  mechanical  means,  since  it  is 
readily  decomposed  by  acids ;  it  is  flesh-red  to  rose-coloured,  with  a 
vitreous  lustre;  H  =  5;  sp.  gr.  3*054 — 3*067 ;  there  is  a  cleavage  parallel 
to  the  length  of  the  fibres,  and  the  pure  material  contains  no  carbon 
dioxide,  calcium  or  magnesium.  The  mixture  occurs  in  globular  aggrega¬ 
tions  with  a  radial  structure,  and  it  varies  considerably  in  composition  ; 
the  mean  of  several  analyses  is  given  under  I.  After  deducting  a 
variable  amount  of  carbonates  (14*90  per  cent,  in  the  mean),  the  com¬ 
position  (II)  of  the  angolite  agrees  with  the  formula  H2Mn3(Si03)4,H20. 
Angolite  is  a  zeolite  related  to  apophyllite  or  heulandite,  and  perhaps 
to  inesite. 

Si02.  FeO.  MnO.  CaO.  MgO.  C02.  H20.  Total. 

I.  41*89  1-23  35-79  7*51  0*90  6-49  6-30  100*11 

V. _  _ 

II.  49-21  43-39  —  —  —  7*40  100*00 

L.  J.  B. 

Corundum-bearing  Rocks  of  Eastern  Ontario.  By  Willet 
G.  Miller  ( Amer .  Geologist ,  1899,  24,  276 — 282). — Corundum  occurs 
in  Eastern  Ontario  in  syenites,  syenite-pegmatites,  nephelite-syenites, 
and  anorthosites,  which  as  large  masses  are  intrusive  in  the  gneiss  of 
the  region ;  these  occurrences  are  similar  to  those  of  India  and  the 
Urals  (Abstr.,  1899,  ii,  763).  A  specimen  of  the  anorthosite  free 
from  corundum  from  South  Sherbrooke  gave  analysis  I  (by  W. 
Lawson) ;  the  felspar  (bytownite,  AbxAn4)  from  the  same  rock  gave 

II,  and  the  hornblende  gave  III  (in  III  also  a  trace  of  MnO). 

Si02.  A1203.  Fe203.  FeO.  CaO.  MgO.  N%0.  K20.  C02.  H20.  Total.  Sp.  gr. 

I.  47-32  30-36  1*35  1*55  15*45  2'44  1*88  0*66  0*58  0*10  101*69  2*73 

II.  48*12  34*54  0*36  —  16*30  trace  1*91  0*15  —  nil  101*38  2*731 

III.  41-40  15*39  7-01  7*17  12*53  10'31  3'58  1*56  —  0*81  99*76  3*18 

L.  J.  S. 

Meteorite  from  Oakley,  Kansas.  By  H.  L.  Preston  (Amer. 
J.  Sci.y  1900,  [iv],  9,  410 — 412). — This  stone,  which  weighs  27‘9  kilo¬ 
grams,  was  found  15  miles  south-west  of  Oakley,  Logan  Co.,  Kansas, 
in  1895.  The  material  is  greyish-black  with  darker  blotches  and 
numerous  grains  of  metallic  iron  and  troilite.  Under  the  microscope, 
it  shows  condrules  of  olivine  and  enstatite  set  in  a  very  irregularly 
granular  ground-mass  of  the  same  materials.  Sp.  gr.  3*7.  The  metallic 
portion  (14*44  per  cent,  of  the  whole)  contains  Fe,  89*16  ;  Ni,  10*84 
per  cent. 

A  list  is  given  of  eleven  meteorites  reported  from  Kansas,  and  it  is 
suggested  that  five  of  these  belong  to  the  same  fall.  L.  J.  S. 

Analyses  of  French  Mineral  Waters.  By  Adolphe  Carnot 
(Ann.  des  Mines ,  1899,  [ix],  16,  33 — 94). — A  collection  is  given  of 
122  analyses  of  mineral  waters  from  France  and  her  colonies  which 
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have  been  performed  since  1894  in  the  Laboratory  of  the  National 
School  of  Mines.  Previous  collections  of  255  and  207  analyses  were 
published  in  1884  and  1894  respectively.  L.  J.  S. 
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Digestion  in  Birds.  By  L.  Paira-Mall  (P 'flitger's  Archiv ,  1900, 
80,  600 — 627). — In  pigeons  and  hens,  during  hunger,  the  gastric  cells 
are  laden  with  granules  of  ferment  or  zymogen.  These  granules  are 
believed  to  be  converted  into  the  enzyme  by  the  acid  formed.  The 
amount  of  pepsin  obtainable  from  the  mucous  membrane  continuously 
diminishes  during  digestion,  reaching  its  minimum  6  to  8  hours  after 
the  meal.  Restoration  begins  2  or  3  hours  later.  The  gizzard  does 
not  form  pepsin.  The  gullet  and  crop  secrete  only  mucus.  The  so- 
called  middle-stomach  of  crows  and  magpies  forms  pepsin  in  the  same 
way  as  described  above.  The  histological  changes  in  the  cells  of  the 
pancreas  are  similar  to  those  described  by  Heidenhain  in  the  dog. 
This  gland  forms  both  proteolytic  and  amylolytic  enzymes. 

W.  D.  H. 

Peptic  Digestion.  By  Emil  Schutz  and  Karl  H.  Huppert  {Pfliigers 
Archiv ,  1900,  80,  470 — 526). — The  experiments  were  conducted  with 
egg-albumin  freed  from  globulin  ;  ovo-mucoid  is  not  affected  by  gastric 
digestion,  or  may  be  removed  by  boiling  with  neutral  ferric  acetate. 
Determinations,  mainly  by  the  polarimeter,  were  made  after  digestion 
with  artificial  gastric  juice  of  (1)  acid- albumin,  (2)  primary  proteoses, 
(3)  secondary  proteoses.  The  results  are  given  in  tables,  and  show  the 
influence  of  temperature,  of  the  degree  of  acidity,  of  the  amount  of 
albumin  originally  taken,  of  the  length  of  time  of  digestion,  of  the  volume 
of  the  fluid,  and  of  the  amount  of  pepsin  on  the  relative  quantities 
of  the  three  groups  of  products  just  mentioned.  W.  D.  H. 

The  Bile  as  a  Digestive  Juice.  By  G.  G.  Bruno  ( Ghem .  Centr., 
1900,  i,  916  ;  from  Arch.  Pci.  biol.  St.  Petersburg,  7,  87 — 142). — The 
flow  of  bile  ceases  when  the  stomach  is  empty  ;  it  begins  to  flow  with 
the  entrance  of  food  into  the  stomach.  Water,  proteid,  or  carbo¬ 
hydrate  does  not  intensify  the  rate  of  secretion,  but  fat  does. 

The  bile  contains  a  proteolytic  and  a  fat-splitting  enzyme.  It  also 
assists  the  pancreatic  juice  in  all  its  activities.  W.  D.  H. 

Secretion  of  the  Pancreas.  By  A.  A.  Walter  (Chem.  Centr., 
1900,  i,  916;  from  Arch.  Sci.  biol.  St.  Petersburg ,  7,  1 — 86). — The 
secretion  of  pancreatic  juice  in  dogs  is  stimulated  by  the  hydrochloric 
acid  of  the  stomach,  and  this  largely  depends  on  the  appetite  of  the 
animal.  The  amount  of  secretion  runs  parallel  with  the  amount  of 
water  in  the  food.  Food  rich  in  proteid,  carbohydrate  and  fat  calls 
forth  respectively  an  increase  of  trypsin,  amylopsin,  and  steapsin. 
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High  acidity  of  the  gastric  is  accompanied  by  high  alkalinity  of  the 
pancreatic  juice.  The  signal  for  all  these  reflex  effects  is  the  stimula¬ 
tion  of  the  nerve-endings  of  the  intestinal  mucous  membrane. 


W.  D.  H. 


Metabolism  in  Horses.  By  Theodor  Pfeiffer  ( Landw ,  Ver  sucks- 
Stat.,  1900,  54,  101—112.  Compare  J.  Landw .,  1890,  38,  258).— A 
criticism  of  Zuntz  and  Lehmann’s  methods  and  conclusions  (Abstr., 
1889,  911  ;  Landw.  Versuchs-Stat 1891,  38,  340  ;  and  Landiv.  Jahrb ., 
1894,  23,  125,  and  1898,  27,  Erganzungsbd.,  iii).  Respiration  experi¬ 
ments  during  short  periods  furnish  data  as  regards  the  direction  of 
metabolism  under  different  conditions,  but  cannot  show  exactly  the 
absolute  extent  of  the  effects  of  the  feeding.  N.  H.  J.  M. 


Influence  of  Extract  of  Ovaries  on  the  Changes  Produced  in 
Nutrition  During  Pregnancy.  By  Albert  Charrin  and  Guille- 
monat  ( Compt .  rend.,  1900,  130,  1787 — 1789). — During  pregnancy, 
the  activity  of  the  organs  of  nutrition  is  notably  diminished,  less 
oxygen  being  consumed,  and  smaller  quantities  of  carbon  dioxide  and 
urea  eliminated.  Injections  of  extracts  of  liver,  spleen,  and  muscle 
do  not  stimulate  these  organs  to  any  appreciable  extent,  whereas  the 
extract  of  one  or  two  ovaries,  obtained  by  digesting  these  glands  with 
a  dilute  solution  of  glycerol  and  sodium  chloride,  has  a  marked  effect 
in  increasing  the  excretion  of  urea.  This  result  can  only  be  main¬ 
tained,  however,  by  repeating  the  injection  at  least  once  in  three 

G.  T.  M. 


Action  of  Increased  Osmotic  Pressure  on  the  Ovum.  By  E. 
Bataillon  (Compt.  rend.,  1900,  130,  1480—1482). — By  placing  the 
egg-cells  of  Petromyzon  in  isotonic  solutions  of  salt  or  sugar,  the 
separation  of  the  blastosphere  into  its  early  segmentation  spheres  is 
accelerated,  and  may  even  result  in  a  complete  division,  and 
formation  of  two  embryos.  Similar  mechanical  processes  may  possibly 
explain  the  occurrence  of  double  monsters,  or  other  abnormalities,  in 
the  higher  animals.  W.  D.  H. 

Relationship  between  the  Nitrogen  and  Chlorides  of  the 
Stomach-contents.  By  Justin  Winter  and  Falloise  (Compt.  rend., 
1900,  130,  1646 — 1648). — Attention  is  drawn  to  a  fixed  relationship 
which  exists  between  the  chlorine  of  the  gastric  juice  and  the  amount 
of  nitrogenous  substances  which  pass  into  solution.  This  ratio  is 
expressed  by  a  mathematical  formula.  W.  D.  H. 

Thiocyanate  in  Human  Saliva.  By  Lafayette  B.  Mendel  and 
E.  C.  Schneider  (Proc.  Amer.  Physiol.  Soc.,  1900,  vii — viii;  Amer.  J. 
Physiol.,  4). — The  saliva  of  non-smokers  and  smokers  shows  an 
average  of  0*0029  and  0*0134  of  potassium  thiocyanate  per  cent, 
respectively.  The  parotid  saliva  is  uniformly  richer  in  this  substance 
than  the  submaxillary  saliva.  W.  D.  H. 

Action  of  Anti-leucocytic  Serums  on  Blood-coagulation. 
By  C.  Delezenne  (Compt.  rend.,  1900,  130,  1488 — 1490.  Compare 
this  vol.,  ii,  423). — Further  experiments  are  brought  forward  to 
show  that  certain  serums  like  ‘  peptone  ’  when  injected  intra- 
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venously  lead  to  the  liberation  of  an  anti-coagulating  substance.  The 
importance  of  the  liver  as  well  as  of  the  leucocytes  is  insisted  on. 
Probably,  when  the  leucocytes  disintegrate,  two  substances  are 
liberated,  one  assisting,  the  other  hindering,  coagulation  of  the  blood  ; 
the  former  is  retained  by  the  liver,  the  latter  remains  in  the  blood. 

W.  D.  H. 

Iodine  in  the  Blood.  By  Eugene  Gley  and  Paul  Bourcet  ( Compt . 
rend^  1900,  130,  1721 — 1724). — In  the  blood  of  the  dog,  iodine 
combined  with  nucleo-proteid  is  present  normally  in  solution.  Its 
amount,  like  that  of  iodine  in  the  thyroid,  is  variable.  In  the  analyses 
quoted,  the  amount  of  iodine  in  the  thyroid  varied  from  0*18  to  1*06, 
and  in  a  litre  of  blood  from  0*013  to  0*11  milligram.  W.  D.  H. 

Artificial  Production  of  Normal  Larvae  from  Unfertilised 
Eggs  of  the  Sea  Urchin.  By  Jacques  Loeb  (Amer.  J.  Physiol .,  1900, 
3,434 — 471). — The  paper  describes  in  full  a  large  numberof  experiments 
which  show  that  the  eggs  of  the  sea  urchin  will  develop  with  somewhat 
imperfect  embryos  even  though  fertilisation  has  not  occurred.  To 
promote  this,  ‘physiologically  balanced  salt  solutions’  were  used 
similar  to  those  employed  previously  in  the  study  of  muscular  con¬ 
traction  and  other  vital  contractile  phenomena.  W.  D.  H. 

Organic  Substance  of  the  Shells  of  Mytilus  and  Pinna.  By 
G.  Wetzel  ( Zeit .  physiol .  Chem .,  1900,  29,  386 — 410). — The  organic 
basis  of  the  shells  of  Mytilus  and  Pinna  is  mainly  conchiolin.  On 
being  decomposed  by  sulphuric  acid,  it  yields  tyrosine,  leucine,  and 
glycine.  The  occurrence  of  phenylaminopropionic  acid  or  other  phenyl- 
amino-acids  is  not  probable.  It  contains  also  a  ‘  hexon  ’  nucleus  ;  the 
yield  of  bases  places  it  between  casein  and  egg-albumin.  The  quantity 
of  nitrogen  split  off  as  ammonia  amounts  to  3*47  per  cent,  of  the 
whole.  The  organic  residue  of  the  mother-of-pearl  substance  of  the 
mussel  shell  differs  from  that  obtained  from  the  rest  of  the  shell  by 
a  smaller  percentage  of  carbon.  W.  D.  H. 

Mucin.  By  Isaac  Levin  {Amer.  J.  Physiol .,  1900,  4,  90 — 95). — 
Mucin  prepared  from  connective  tissue,  when  injected  into  the 
blood-stream  of  dogs  and  rabbits,  produces  a  depressive  effect  on  the 
central  nervous  system,  which  is  chiefly  shown  by  a  fall  of  blood- 
pressure.  It  is,  however,  not  fatal  unless  the  animal  has  been  pre¬ 
viously  deprived  of  its  thyroid.  Mucinsemia  may  be  one  of  the 
pathological  conditions  resulting  from  the  absence  of  the  thyroid 
function.  W.  D.  H. 

Chemistry  of  Paranucleo-compounds.  By  P.  A.  Levene  and 
C.  L.  Alsberg  ( Proc .  Amer .  Physiol.  Soc.,  1900,  xi ;  Amer.  J.  Physiol ., 
4). — The  ichthulin  of  the  cod-fish  egg  differs  from  that  described  by 
Walter  in  its  percentage  composition  and  in  containing  no  carbo¬ 
hydrate  radicle  in  its  molecule.  On  treatment  with  alkalis,  both  ovo¬ 
vitellin  and  ichthulin  yield  substances  akin  to  true  nucleic  acids,  but 
differing  from  them  in  the  absence  of  purine  bases,  and  in  containing 
proteid  in  their  molecule.  This  proteid  does  not  resemble  the  prot¬ 
amines,  as  can  be  concluded  by  the  yield  of  ‘  hexon  ’  bases.  Iron 
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enters  into  the  molecule  of  the  paranucleins  in  a  combination  probably 
similar  to  that  of  the  ethereal  acids.  W.  D.  H. 

Chemistry  of  the  Lymphatic  Glands.  By  Lafayette  B.  Mendel 
and  It.  Nakaseko  (Proc,  Amer.  Physiol .  Soc.,  1900,  xii ;  Amer.  J . 
Physiol,,  4). — In  view  of  a  possible  compensatory  action  of  the  lym¬ 
phatic  glands  after  splenectomy  (an  operation  which  does  not  lessen 
uric  acid  excretion),  the  Horbaczewski-Spitzer  experiments  were 
repeated  with  these  organs.  At  most,  only  traces  of  uric  acid  were 
obtained  by  treatment  of  100 — 300  grams  of  material.  Xanthine 
bases  were  found  in  larger  quantity.  The  glands  are  rich  in  nucleic 
acid,  the  study  of  which  is  being  continued.  W.  D.  H. 

Urea  in  Human  Milk.  By  Bernhard  SchOndorff  ( Pfliiger's 
Archiv,  1900,  81,  42 — 47). — Polemical.  The  values  for  urea  in 
human  milk  given  previously  are  maintained  to  be  correct,  and  those 
given  by  Camerer  and  Soldner  incorrect,  and  much  too  small 

W.  D.  H. 

Xanthine  Bases  in  Faeces.  By  William  H.  Parker  (Amer,  J, 
Physiol ,,  1900,  4,  83 — 89). — From  experiments  on  man,  it  is  found 
that  under  normal  conditions  on  a  diet  containing  no  nuclein  there  is 
a  constant  excretion  of  combined  xanthine  bases  derived  from  the 
cells  of  the  alimentary  canal.  The  amount  excreted  is  about  30  milli¬ 
grams  a  day,  and  is  about  equal  to  that  which  leaves  the  body  by  the 
urine  under  the  same  conditions.  The  amount  is  nearly  doubled  with 
a  mixed  diet.  This  increase  may  not  be  necessarily  due  to  the  nuclein 
and  alloxuric  substances  in  the  food,  but  may  arise  indirectly  from  an 
influence  exerted  on  the  processes  of  metabolism  and  secretion. 

W.  D.  H. 

Excretion  of  Sulphur  after  Extirpation  of  the  Liver.  By 
S.  Lang  (Zeit,  'physiol .  Chem.,  1900,  29,  305 — 319). — After  the  extirpa¬ 
tion  of  the  liver  in  birds,  the  amount  and  relationships  of  the  various 
forms  of  sulphur  in  the  urine  show  no  noteworthy  departure  from  the 
normal.  The  liver  plays  practically  no  part  in  the  formation  of 
sulphuric  acid  from  the  sulphur  of  the  food.  W.  D.  H. 

Albumin  in  Normal  Urine.  By  A.  Bellocq  ( J .  Pharm .,  1900,  [vi], 
11,  478 — 482). — After  carefully  defining  what  shall  be  considered  as 
il  normal  ”  urine,  the  author  states  that  the  latter  produces  a  faint 
turbidity  with  Tanret’s  iodo-mercuric  reagent  in  presence  of  a  saturated 
solution  of  citric  acid.  This  turbidity,  although  almost  unnoticeable 
alone,  is  distinctly  visible  when  compared  with  the  original  limpid  urine. 
Finely-divided  manganese  dioxide  carries  down  from  normal  urine  the 
whole  of  its  albumin,  the  latter  being  recovered  as  a  whitish  mucilage  ; 
on  dissolving  the  dioxide  in  a  saturated  solution  of  sulphurous  acid, 
adding  30  per  cent,  of  alcohol  of  85°  containing  citric  acid,  and 
filtering,  ordinary  albumin  contaminated  with  uric  acid  is  obtained. 

W.  A.  D. 

Decrease  of  Water  in  the  Central  Nervous  System  of  the 
Growing  White  Rat.  By  Henry  H.  Donaldson  (Proc,  Amer,  Physiol , 
Soc,,  1900,  v — vi;  Amer,  J,  Physiol .,  4). — In  the  spinal  cord  of  rats. 
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the  percentage  of  water  decreases  from  85  at  birth  to  70  in  old  age ; 
in  the  brain  the  numbers  respectively  are  88  and  77*5.  The  most 
rapid  stage  of  loss  of  water  is  from  the  tenth  to  the  fiftieth  day  of 
life,  the  period  during  which  the  process  of  myelination  of  the  nerve 
fibres  is  proceeding  most  rapidly.  W.  D.  H. 

Physiological  Action  of  Extracts  of  Sympathetic  Ganglia. 
By  Allen  Cleghorn  (J.  Boston  Soc.  Med .  Sciences,  1900,  4,  239 — 242. 
Compare  Abstr.,  1899,  ii,  569,  and  this  vol.,  ii,  423). — The  idea  that 
choline  is  the  substance  responsible  for  the  fall  of  blood-pressure 
produced  by  the  injection  of  extracts  of  sympathetic  ganglia  is  com¬ 
bated.  The  extracts  in  the  present  experiments  were  made  with 
alcohol ;  this  was  evaporated  off,  and  the  residue  dissolved  in  saline 
solution.  Choline  is  admittedly  present,  but  after  the  removal  of 
choline  by  platinic  chloride  and  filtering,  the  filtrate  was  evaporated 
to  dryness,  and  the  residue  extracted  with  saline  solution.  Injection 
of  this  still  produced  a  fall  of  blood-pressure.  Moreover,  it  is  stated 
that  the  depressor  effect  of  the  ganglionic  extract  is  not  abolished  by 
atropine.  W.  D.  H. 

The  Anti-rennin  of  Serum  in  Pathological  Conditions.  By 
Ch.  Achard  and  A.  Clerc  ( Compt .  rend.,  1900,  130,  1727 — 1729). — 
Previous  observers  have  shown  that  normal  blood-serum  contains 
some  substance  which  hinders  the  action  of  rennin  on  milk.  In  the 
present  research,  thirty-four  human  serums  from  various  cases  of 
disease  were  examined,  with  the  general  result  that  the  anti-rennin 
substance  diminishes  in  grave  pathological  disorders.  W.  D.  H. 

Analysis  of  the  Liquid  contained  in  a  Mesenteric  Cyst. 
By  A.  Bichaud  and  B.  Bonneau  ( J .  Pharm.,  1900,  [vi],  11, 
535 — 541). — The  liquid  had  a  sp.  gr.  1*025,  an  alkaline  reaction,  and 
did  not  deposit  fibrin  after  18  hours;  it  contained  94*14  per  cent,  of 
water,  4*15  per  cent,  of  proteid  material  (precipitated  by  alcohol  acidi¬ 
fied  with  acetic  acid),  0*45  per  cent,  of  fat,  0*77  per  cent,  of 
extractives,  and  gave  a  solid  residue  of  5  86  per  cent.,  and  0*49  per 
cent,  of  ash.  The  ash  contained  sulphates,  chlorides,  and  carbonates,  but 
no  phosphates.  On  adding  an  excess  of  alcohol  of  95°,  a  viscous,  fibrous 
mass  of  proteids  was  precipitated  ;  this  mass  shared  the  character  of 
both  the  true  and  the  pseudo-mucins,  since  on  heating  with  dilute 
sulphuric  acid  for  1  hour  at  115 — 120°  it  yielded  a  substance  having 
reducing  properties  (reaction  of  true  mucin),  and  yet  on  peptic  diges¬ 
tion  gave  an  ash  rich  in  phosphorus  (characteristic  of  pseudo-mucin). 
Finally,  it  is  noteworthy  that  the  secretion  contained  only  minute 
quantities  of  serin,  globulin,  or  casein.  W.  A.  D. 

Action  of  Diphtheria  Toxin  on  the  Motor  Cells  of  the 
Spinal  Cord.  By  H.  Bainy  (J.  Pathol,  and  Bacteriol. ,  1900,  6, 
435 — 458). — Diphtheritic  paralysis  is  associated,  not  only  with  changes 
in  peripheral  nerves,  but  also  with  alterations  in  the  cord  itself, 
namely,  moderate  chromatolysis  and  vacuolation  of  the  protoplasm  of 
the  motor  cells.  W.  D.  H. 

Diphtheritic  Paralysis  and  Antitoxin.  By  F.  Bansom  (J. 
Pathol,  and  Bacteriol.,  1900,  6,  397 — 414). — Experiments  on  animals 
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show  that  with  suitable  doses,  the  administration  of  antitoxin  pre¬ 
vents  the  development  of  paralysis  caused  by  the  diphtheritic  toxin. 

W.  D.  H. 

The  Lymph  after  Intravenous  Injection  of  Tetanus  Toxin 
and  Antitoxin.  By  F.  Ransom  (Zeit.  physiol .  Chern .,  1900,  29, 
349 — 372). — After  the  injection  of  the  tetanus  poison  into  the  blood¬ 
stream,  an  important  part  of  it  passes  rapidly  into  the  lymph,  and 
after  26  hours,  the  amounts  in  blood  and  lymph  are  about  equal.  If 
the  thoracic  duct  is  opened  before  the  injection  of  the  toxin,  so  that  the 
lymph  drains  away,  the  toxic  value  of  the  blood  remains,  for  at  least 
6  hours,  higher  than  that  of  the  lymph.  Much  the  same  is  true  for 
the  antitoxic  horse-serum,  except  that  even  68  hours  after  the  injection 
the  blood  still  contains  more  antitoxin  than  the  lymph.  The  toxin 
thus  behaves  like  an  inorganic  constituent,  and  the  antitoxin  like  a 
proteid  constituent  of  the  blood-lymph  system.  W.  D.  H. 

Interaction  of  Toxin  and  Antitoxin.  By  Walter  Myers  ( J 
Pathol,  and  Bacteriol .,  1900,  6,  415 — 434). — In  cobra  venom  there  are 
two  poisons,  one,  cobralysin ,  acts  hsemolytically,  the  other,  cobraneurin , 
causes  death  by  its  action  on  the  respiratory  centre.  The  present 
paper  relates  principally  to  the  first,  and  to  the  methods  by  means  of 
which  it  may  be  estimated  physiologically,  and  the  amount  of  anti- 
venene  necessary  to  neutralise  it.  Ehrlich’s  methods  appear  to  have 
guided  the  experiments,  and  the  formation  of  toxoids  is  confirmed. 
This  combines  with  antitoxin,  but  does  not  act  on  the  blood  corpuscles. 

W.  D.  H. 

Use  of  Alkaline  Solutions  in  Surgical  Shock.  By  William 
H.  Howell  ( Proc .  Amer.  Physiol .  Soc.,  1900,  xiv — xv ;  Amer.  J. 
Physiol .,  4). — Conditions  of  shock  in  animals  produced,  for  instance, 
by  operations  on  the  brain,  are  associated  with  heart  failure  and  fall  of 
blood  pressure.  This  can  be  largely  counteracted  by  the  injection  of 
0*5  per  cent,  solution  of  sodium  carbonate  into  the  veins  or  into  the 
rectum.  If  injection  is  made  into  the  veins,  care  must  be  taken  to  use 
a  moderate  amount  of  solution,  not  more  than  sufficient  to  raise  the 
alkalinity  of  the  blood  by  0T  to  0'2  per  cent.  Rectal  injections  are 
safer.  ‘  Shock-blood ;  contains  no  poisonous  substances. 

W.  D.  H. 

Action  of  Phloridzin  on  Muscle.  By  Frederic  S.  Lee  and 
C.  C.  Harrold  ( Proc .  Amer.  Physiol .  Soc.,  1900,  ix — x;  Amer.  J 
Physiol.,  4). — One  gram  of  phloridzin  was  injected  three  times  daily  for 
two  to  four  days  into  fasting  cats.  The  course  of  fatigue  in  the  tibialis 
anticus  muscle  was  then  studied,  when  the  animals  were  killed.  Instead 
of  giving  800  to  1000  contractions,  it  gives  only  200  to  400,  and  the 
curves  obtained  resemble  those  obtained  in  the  last  stages  of  normal 
fatigue.  This  is  due  to  removal  of  carbohydrates  ;  subsequent  injection 
of  dextrose  largely  restores  the  muscle.  Phloridzinised  muscle  rapidly 
goes  into  rigor.  W.  D.  H. 

Influence  of  Phloridzin  Diabetes  on  Lactation.  By  Graham 
Lusk  {Proc.  Amer.  Physiol.  Soc.,  1900,  xi ;  Amer.  J.  Physiol.,  4). 
—In  fasting  goats,  phloridzin  diabetes  stops  milk  formation.  This  is 
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probably  the  result  of  the  diabetes,  and  not  of  the  specific  action  of 
phloridzin  on  the  gland.  In  sugar  elimination,  the  fasting  goat  re¬ 
sembles  the  rabbit,  since  in  the  urine  the  ratio  of  dextrose  to  nitrogen 
is  2*8  to  1.  W.  D.  H. 

Toxicity  of  Urine.  By  Albert  Charrin  ( Compt .  rend.,  1900,  130, 
1724 — 1726). — Support  is  given  to  Bouchard’s  views  of  auto-intoxica¬ 
tion,  and  that  the  toxicity  of  urine  is,  at  any  rate  in  part,  due  to 
products  of  katabolism.  W.  D.  H. 

Action  on  the  Heart  of  Toxic  Products  of  the  Typhoid 
Bacillus.  By  George  T.  Kemp  and  Miss  S.  L.  Dewey  ( Proc .  Amer . 
Physiol.  Soc .,  1900,  viii — ix  ;  Amer.  J.  Physiol .,  4). — The  culture 
medium  used  was  alkali-albumin  prepared  from  egg  white  plus  Ringer’s 
solution  in  the  proportion  1  :  10.  This  has  no  action  on  the  heart. 
The  cultures  of  the  typhoid  bacillus  were  filtered,  and  tested  on  terra¬ 
pins’  hearts.  The  heart  is  gradually  weakened  without  being  slowed, 
and  it  finally  stops  in  diastole.  If  the  poison  has  not  acted  too  long, 
the  heart  can  be  revived  by  Ringer’s  solution.  This  property  is  associ¬ 
ated  with  the  presence  of  proteid  (albumin  or  globulin) ;  the  alcoholic 
filtrate,  which  is  proteid-free,  when  evaporated  to  dryness  and  dissolved 
in  Ringer’s  solution,  increases  the  strength  of  the  heart-beat  without 
affecting  the  rate ;  the  proteid  precipitate,  dissolved  in  the  same  solu¬ 
tion,  gives  the  same  effect  on  the  heart  as  the  culture,  but  is  somewhat 
less  powerful.  W.  D.  H. 

Combination  of  Nucleins  with  Metallic  Compounds,  Alkal¬ 
oids,  and  Toxins.  By  H.  Stassano  (Compt.  rend.,  1900,  131, 
72 — 74). — Ammonium  hydrosulphide  has  no  immediate  action  on 
mercury  and  arsenic  contained  in  the  nuclein  derived  from  animals 
poisoned  with  compounds  of  these  metals.  The  mercury  may  be 
eliminated  by  electrolysis,  but  less  rapidly  than  from  solutions  of  its 
salts,  and  the  separation  is  accompanied  by  the  destruction  of  the 
nuclein  by  the  electric  current.  An  aqueous  solution  of  hsematoxylin, 
which  is  rendered  turbid  by  mercuric  chloride  dissolved  in  water  or 
serum,  remains  unaltered  in  nuclein  solutions  containing  mercury. 
These  results  indicate  that  the  metallic  radicles  are  actually  in  combina¬ 
tion  with  the  nuclein. 

Morphine  and  strychnine  can  be  rapidly  extracted  by  ether  from 
alkaline  mixtures  of  the  nucleins  ;  the  alkaloids  are  also  liberated  by 
electrolysis,  the  action  being  attended  by  the  decomposition  of  the 
nuclein.  The  separation  of  nucleins  from  animal  tissues  by  peptic 
digestion  requires  two  days,  whereas  the  nucleo-albumins  can  be  isolated 
in  one  hour ;  the  alkaloids  may  be  eliminated  from  the  latter  substances 
quite  as  readily  as  from  the  former. 

The  nucleo-albumins  prepared  from  the  liver,  spleen,  and  kidneys  of 
dogs  poisoned  with  ricin  or  tetanin  are  subjected  to  the  action  of  a 
feeble  electric  current  until  the  decomposition  of  the  nuclein  compounds 
is  complete.  The  toxin  and  proteids  are  then  precipitated  together  by 
alcohol,  and  from  the  precipitate  the  base  is  extracted  with  brine. 

G.  T.  M. 
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Mechanism  of  Agglutination.  By  Harold  C.  Ernst  and  W.  H. 
Bo  bey,  jun.  (J.  Boston  Boo.  Med .  Sciences ,  1900,  4,  219 — 228). — A 
discussion  with  experimental  tests  of  the  numerous  theories  put  forward 
to  explain  agglutination.  No  satisfactory  theory  to  account  for  all 
cases  has  yet  been  offered,  although  Bordet’s,  that  an  agglutinating 
agent  (agglutinine)  acting  upon  an  agglutinable  substance  of  at  present 
uncertain  nature,  is  regarded  as  most  rational.  The  reaction  occurs, 
not  only  with  bacteria,  but  with  many  other  elements,  globules,  casein, 
and  various  precipitates.  W.  D.  H. 

Antiseptic  Value  of  Certain  Chemicals  in  Milk.  By  S. 
Moulton  Babcock,  H.  L.  Bussell,  and  Alfred  Vivian  (15^  Ann .  Rep. 
Agr.  Expt.  Stat.  Univ.  Wisconsin ,  1898,  98 — 103). — For  the  purpose  of 
experiments  on  the  enzymes  of  milk,  it  was  desired  to  obtain  an  anti- 
septic  which  would  act  on  the  organised  ferments  without  materially 
affecting  the  enzymes.  Benzene,  chloroform,  ether,  toluene,  xylene, 
aniline,  arsenious  acid,  thymene,  phenol,  sodium  fluoride,  oil  of  cloves, 
oil  of  cassia,  oil  of  Ceylon  cinnamon,  oil  of  mustard,  and  turpentine 
were  the  substances  tried. 

It  was  found  that  the  antiseptic  efficiency  of  many  substances  is 
much  less  in  milk  than  in  liquids  which  do  not  contain  substances  like 
fat,  which  combines  with  the  antiseptic  and  thus  diminishes  its  power. 
Only  four,  chloroform,  ether,  benzene,  and  toluene,  are  to  be  recom¬ 
mended  in  studying  the  enzymes,  and  a  distinction  has  to  be  made 
between  curdling  and  the  proteolytic  action  ;  ether  retards  curdling, 
whilst  scarcely  any  difference  exists  in  the  time  of  curdling  with  the 
other  three  substances.  Chloroform  and  ether  seem  to  affect  the 
digestive  changes  least.  Chloroform  is  the  best  agent,  and  2 — 3  per 
cent,  keeps  milk  perfectly.  Owing  to  its  high  sp.  gr.  and  its  affinity 
for  fat,  the  cream  is  submerged,  and  this  renders  sampling  more  accu¬ 
rate.  N.  H.  J.  M. 

Boric  Acid  and  Formaldehyde  as  Milk  Preservatives.  By 
Samuel  Bideal  and  A.  G.  B.  Foulerton  (Exper.  Stat.  Record ,  1900, 11, 
582  ;  from  Public  Health ,  1899,  11,  554 — 568). — The  minimum 
amounts  of  the  substances  to  preserve  milk  for  24  hours  were  found  to 
be  1  in  50,000  for  formaldehyde,  and  0*05  per  cent,  of  a  mixture  of 
boric  acid  and  borax.  These  amounts  have  no  appreciable  effect  on 
the  proteolytic  action  of  the  peptic  and  pancreatic  enzymes.  The  boric 
acid  mixture  distinctly  retarded  the  amylolytic  action  of  saliva,  but  it 
is  doubtful  if  this  is  of  importance ;  the  action  of  formaldehyde  was 
much  less  marked. 

The  results  of  experiments  with  kittens,  a  rabbit,  and  guinea-pigs 
indicated  that  the  amount  of  formaldehyde  required  to  preserve  milk 
has  no  marked  effect  on  proteid  metabolism.  Fishes  were  not  appre¬ 
ciably  affected  by  being  kept  for  6  days  in  water  containing  1  part  of 
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formaldehyde  in  50,000,  and  a  less  dilute  solution  (1 :  20,000)  did 
not  seem  to  affect  frogs  in  2  hours. 

The  conclusions  are  drawn  that  the  two  substances,  in  the  quantities 
as  given,  are  effective  preservatives  for  milk  for  24  hours,  and  that 
they  have  no  appreciable  effect  on  the  digestibility  of  the  milk. 

N.  H.  J.  M. 

Boric  Acid  and  Formaldehyde  as  Food  Preservatives.  By 
Otto  Hehner  ( Exper .  St  at.  Record ,  1900,  11,  582 — 583  ;  from  Brit . 
Food  Jour.,  1899,  1,  132). — The  experiments  of  Bideal  and  Foulerton 
(preceding  abstract)  are  criticised,  on  the  ground  that  there  were  no 
control  animals.  The  author  is  inclined  to  infer  from  the  results  that 
the  preservatives,  in  the  amounts  recommended,  are  injurious. 

N.  H.  J.  M. 

Action  of  Dry  and  Moist  Air  on  Plants.  By  Eberhardt 
( Compt .  rend.,  1900,  131,  193 — 196). — Germinating  plants  develop 
more  rapidly  in  air  saturated  with  moisture  than  in  dry  or  normal 
air  ;  the  stem  is  longer,  but  has  a  smaller  diameter ;  the  number  of 
leaves  is  greater,  but  the  production  of  rootlets  is  greatly  diminished. 
Dry  air  decreases  the  development  of  the  stem  and  leaves,  the  former, 
however,  having  a  greater  diameter  than  that  of  the  plant  grown 
under  normal  conditions ;  the  foliage  surface  is  diminished,  whilst  the 
number  of  rootlets  is  increased.  G.  T.  M 

Can  Strontium  and  Barium  replace  Calcium  in  Phaeno- 
gams?  By  U.  Suzuki  (Bui.  Coll.  Agr.  Tokyo  Imp.  Univ.,  1900,  4, 
69 — 79). — Sand  culture  experiments  with  buckwheat  and  barley,  and 
water  culture  experiments  with  Phlox  paniculata ,  Rabus  Idaeus,  and 
Cw'eopsis  tinctoria  are  described.  It  was  found  that  neither  strontium 
nor  barium  can  replace  calcium,  and  that  their  salts  are  both  strongly 
poisonous.  Haselhoff  s  statement  than  strontium  can  replace  calcium 
(Abstr.,  1894,  ii,  207)  is  therefore  incorrect. 

The  poisonous  effects  of  barium  and  strontium  are  diminished  by 
the  presence  of  calcium.* 

The  author  considers  that  Loew’s  view  as  to  the  rdle  of  calcium 
(Abstr.,  1899,  ii,  789)  agrees  best  with  his  observations. 

N.  H.  J.  M. 

Distribution  of  Cane  Sugar  in  Plants.  By  Justus  Anderssen 
(Zeit.  physiol.  Chem.,  1900,  29,  423 — 428). — The  wide  distribution  of 
cane  sugar  in  the  vegetable  world  has  been  pointed  out  by  Schulze. 
His  investigations  relate  chiefly  to  the  higher  plants.  The  crypto¬ 
gams  still  require  to  be  investigated,  and  in  the  present  paper  it  is 
shown  that  cane  sugar  is  present  in  a  number  of  ferns. 

W.  D.  H. 

Reserve  Carbohydrate  of  the  Seed  of  Trifolium  Repens. 
By  Henri  H&rissey  (Compt.  rend.,  1900,  130,  1719 — 1721.  Compare 
Abstr.,  1899,  i,  839,  and  this  vol.,  ii,  233). — The  carbohydrate  obtained 
from  the  seeds  of  Trifolium  repens  by  extraction  with  cold  water  eon- 

*  Haselhoff  (Abstr.,  1896,  ii,  267)  found  that  very  small  amounts  of  barium  are 
injurious,  and  suggested  that  addition  of  lime  would  lessen  its  effects. 
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taining  lead  acetate  and  precipitation  of  the  filtered  solution  with 
alcohol,  is  a  mannogalactcm ,  for  on  hydrolysis  with  dilute  sulphuric 
acid  or  seminase  it  yields  galactose  and  mannose ;  a  1  per  cent, 
solution  gives  [a]D  81 ‘1°.  G.  T.  M. 

Composition  of  the  Albumen  of  the  Seed  of  the  American 
Bean  ( Gleditschia  triacanthos).  By  Maurice  Goret  ( Compt .  rend., 
1900,  131,  60 — 63). — The  albumen  of  the  seed  of  the  American  bean 
( Gleditschia  triacanthos)  when  hydrolysed  at  110°  with  excess  of  2  per 
cent,  sulphuric  acid  yields  94*20  per  cent,  of  reducing  sugar ;  the 
soluble  ferment  seminase  obtained  from  lucerne  (Bourquelot  and 
Herissey,  this  vol.,  ii,  135,  233)  has  a  similar  hydrolytic  action. 

The  reducing  sugar  contains  about  70  per  cent,  of  galactose  and  23 
per  cent,  of  mannose  ;  both  constituents  were  isolated  in  a  crystalline 
form,  the  former  being  estimated  as  mucic  acid  and  the  latter  as 
mannose  hydrazone. 

It  follows  that  this  albumen  is  either  a  mannogalactan  or  a  mixture 
of  mannan  and  galactan  (compare  Abstr.,  1899,  i,  868,  and  ii,  301, 
917).  G.  T,  M. 

Arginine.  By  U.  Suzuki  (Bui.  Coll.  Agr.  Tokyo  Imp.  Univ 
1900,4,  1 — 24.  Compare  Schulze  and  Steiger,  Abstr.,  1886,  725  ; 
Schulze  and  Likiernik,  ibid.,  1891,  1521;  Hedin,  ibid.,  1895,  i,  160, 
and  1896,  i,  193  ;  Kossel,  ibid.,  1896,  i,  582  ;  and  1898,  i,  715  ;  Schulze, 
ibid.,  ii,  383  and  572 ;  and  1898,  ii,  179 ;  Kutscher,  ibid.,  1898,  i,  161  ; 
Ellinger,  Ber.,  31,  3183;  and  Gulewitsch,  Zeit.  physiol .  Chem.,  27, 
178). — The  proteids  obtained  from  the  seeds  of  Cryptomeria  japonica, 
Finns  Thunbergii,  and  Gingko  biloba  yielded  much  organic  bases,  chiefly 
arginine,  when  boiled  with  20  per  cent,  hydrogen  chloride  (sp.  gr.  1*10). 
The  etiolated  shoots  of  Cryptomeria  and  Finus  also  contain  much  organic 
bases,  chiefly  arginine,  but  the  shoots  of  Gingko  yielded  very  little. 
It  is  probable  that  the  chemical  nature  of  the  proteids  of  the  shoots 
of  coniferous  plants  is  the  same  as  that  of  the  seed  proteids,  since 
both  proteids  furnish  the  same  products  of  decomposition. 

The  method  employed  for  the  isolation  of  arginine  is  described. 

N.  H.  J.  M. 

Formation  of  Arginine  in  Coniferous  Plants.  By  U.  Suzuki 
(Bui.  Coll.  Agr.  Tokyo  Imp.  Univ.,  1900,  4,  25 — 68.  Compare  E. 
Schulze,  Zeit.  physiol.  Chem.,  22,  445). — The  results  of  experiments 
with  coniferous  plants  (Finus  Thunbergii  and  Cryptomeria  japonica) 
showed  that  the  arginine  they  contain  is  not  only  formed  from  the 
decomposition  of  proteids,  but  can  be  produced  synthetically  from 
ammonium  salts  and  nitrates.  This  synthetical  production  of  arginine 
takes  place  both  in  full  and  in  diffused  daylight,  but  it  is  not  yet 
proved  whether  it  proceeds  in  darkness. 

There  is  a  great  accumulation  of  arginine  in  the  shoots  of  coniferous 
plants  in  the  dark,  as  well  as  in  full  daylight  during  the  first  stage  of 
germination  ;  it  soon  diminishes  on  further  exposure  to  light,  and 
gradually  increases  if  the  light  is  cut  off.  The  transformation  of 
arginine  into  proteids  in  presence  of  light  is  accelerated  by  the 
presence  of  mineral  matter. 
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It  is  probable  that  arginine  is  directly  used  in  regenerating  proteids, 
but  its  relation  to  other  amino-compounds  requires  further  investiga¬ 
tion.  It  seems,  however,  probable  that  there  is  a  production  of  arginine 
from  other  amides. 

From  the  results  of  experiments  with  Brassica  napa  and  barley,  the 
conclusion  is  drawn  that  in  the  case  of  plants  other  than  coniferous, 
arginine  is  not  formed  from  ammonium  salts,  asparagine  being  the 
only  product.  N.  H.  J.  M. 

Amount  of  Alkaloids  in  the  Bark  of  Java  Pomegranates, 
By  Heinrich  Beckurts  {Arch.  Pharm .,  1900,  238,  8 — 9.  Compare 
Ewers,  Abstr.,  1899,  ii,  457). — The  percentage  of  alkaloids  in  bark 
from  Java  is  found  to  be  0*92 — 0-98,  that  is,  not  much  more  than  in 
the  bark  of  roots  from  the  South  of  France.  In  the  titration  of  these 
alkaloids,  iodeosin  is  to  be  preferred  to  methyl-orange  as  the  indicator. 

C.  F.  B. 

[Composition  of  the  Flowers  of  the]  Hollyhock.  By  C.  Zay 
( Landw .  Ver sucks- Stat.,  1900,  54,  141 — 145). — The  flowers  of  the  holly¬ 
hock  have  the  following  percentage  composition  :  Water,  13T5  ;  crude 
fat,  2* 29  ;  crude  fibre,  14*33  ;  proteids,  6*56  ;  nitrogenous  matter  other 
than  proteids,  4*68  ;  non-nitrogenous  substances,  49*71 ;  and  ash,  9*28* 

The  flowers  contain  0*67  per  cent,  of  reducing  sugar.  The  ethereal 
extract  of  the  flowers  yield  a  compound  melting  at  63*5 — 64°,  It 
forms  lustrous  plates  readily  soluble  in  ether,  petroleum,  chloroform^ 
or  warm  alcohol,  and  is  not  reddened  by  sulphuric  acid. 

N.  H.  J.  M. 

Composition  of  the  Spores  of  Aspergillus  Oryzae.  By  K. 
Aso  {Bui.  Coll.  Agr.  Tokyo  Imp.  Univ.,  1900,  4,  81 — 96). — The  air- 
dried  spores  contained  57*485  per  cent,  of  dry  matter  of  the  following 
percentage  composition : 

Ether  Alcohol  Carbohydrates  Crude 
K.  extract.  extract.  (as  dextrose).  fibre.  Ash. 

6*380  0*377  27*666  20*017  8*994  5*151 

Lecithin  was  detected  in  the  ether  extract,  and  the  alcoholic  extract 
which  was  obtained  after  extracting  with  ether  was  found  to  contain 
mannitol  and  trehalose. 

The  composition  of  the  ash  was  found  to  be  as  follows : 

K20.  Na20.  CaO.  MgO.  Fe203.  P205.  S03.  Si02.  Cl. 

45*96  4*13  1*04  4*36  4*92  39*64  2*00  0*41  trace 

K  H.  J.  M. 

Metabolism  in  Full-grown  Bullocks  with  Maintenance  and 
Fattening  Foods.  By  Oscar  Kellner  and  A.  Kohler  {Landw. 
Versuchs-Stat.j  1900,  53,  1 — 16  and  398 — 474.  Compare  Abstr., 
1894,  ii,  391,  and  Landw.  Versuchs-Stat .,  1896,  47,  291  and  309). — • 
In  the  experiments  now  described  (see  following  abstracts),  the  effect 
of  feeding  with  isolated  foods,  such  as  starch-meal,  gluten-meal,  oil, 
and  cellulose,  and  of  whole  foods,  as  hay,  cereal  straw,  and  molasses, 
was  determined  by  deducting  the  amounts  of  meat  and  fat  produced 
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with  a  basal  ration  from  the  amounts  obtained  when  the  basal  ration 
was  employed  in  conjunction  with  the  different  foods. 

Instead  of  adopting  the  usual  method  of  calculating  the  results  on 
1000  lb.  of  live  weight,  the  surface  (compare  Meek,  Zeits.  Biol.,  1879, 
15,  425)  of  the  beasts  was  taken  into  account,  as  it  is  on  this  that 
the  losses  of  heat  depend. 

Among  the  factors  which  have  to  be  taken  into  account  in  the  ex¬ 
periments  is  the  amount  of  water  consumed.  The  raising  of  the  tem¬ 
perature  of  the  water  to  that  of  the  body,  and  its  elimination,  cannot 
fail  to  be  without  influence.  The  amount  of  water  consumed  depends 
partly  on  the  food  ;  gluten-meal,  molasses,  hay,  and  straw  increased, 
whilst  starch-meal  and  oil  diminished  the  consumption  of  water  per 
kilogram  of  dry  food. 

As  regards  the  production  of  hydrocarbons,  4*2  parts  of  methane 
were  produced  on  the  average  from  100  parts  of  digested  carbo¬ 
hydrate.  Digestible  protein  and  oil  have  no  direct  share  in  pro¬ 
ducing  hydrocarbons ;  large  amounts  of  oil  hinder  the  production 
of  hydrocarbons.  The  greatest  quantity  of  hydrocarbon  was  ob¬ 
tained  when  wheat  straw  was  employed.  This  is  due,  not  only  to 
the  chemical  composition  of  the  straw,  but  to  its  physical  nature 
and  the  fact  that  its  digestion  is  slow. 

Direct  determinations  of  the  heat  of  combustion  of  urine  showed 
that,  within  certain  limits  of  proteid-feeding,  the  amount  of  carbon 
in  the  urine  is  an  approximately  accurate  measure  of  the  heat 
value  of  the  total  dry  matter  of  the  urine,  1  gram  of  urine-carbon 
corresponding  with  about  10  Cal.  With  large  amounts  of  gluten- 
meal,  however,  the  carbon  of  the  urine  seems  to  be  in  compounds 
which  yield  more  heat  than  was  the  case  when  the  basal  rations 
were  employed  alone.  On  the  other  hand,  when  the  bullocks  were 
fed  with  molasses,  1  gram  of  urine-carbon  corresponded  with  less 
than  10  Cal.,  owing  to  the  greater  amounts  of  carbonates  present. 

By  deducting  the  losses  in  urine  and  methane  from  the  heat-value 
of  1  gram  of  digested  organic  matter,  values  are  obtained  indicating 
the  amounts  of  heat  produced  by  the  decomposition  of  the  digested 
substance  in  the  organism,  and  also  the  relations  in  which  the  sub¬ 
stances  examined  can  replace  each  other  in  the  maintenance  food  for 
bullocks.  When  starch  is  represented  by  100,  the  following  numbers 
show  the  isodynamic  equivalents  for  the  various  foods :  Earth-nut 
oil,  43  ;  gluten  protein,  76;  extracted  straw,  103;  molasses,  103; 
hay,  103 ;  oat  straw,  100 ;  and  wheat  straw,  113. 

Owing  to  still  greater  losses  than  those  due  to  formation  of  urine 
and  methane,  the  values  of  the  foods  in  producing  flesh  and  fat  are  in 
every  case  below  the  “  physiological  values  ” — the  heat  value  minus 
losses  in  urine  and  methane.  The  digestible  organic  matters  of 
gluten-protein,  starch,  and  molasses  behave  similarly,  but  the  pro¬ 
ductive  value  of  oil  is  decidedly  higher,  whilst  in  the  case  of  hay 
and  straw  the  values  are  lower  than  in  the  isolated  components. 
The  productive  value  of  a  substance  depends  therefore,  not  only 
on  the  amount  of  digestible  matter  it  contains,  but  to  an  important 
extent  on  the  nature  of  the  tissues  and  on  the  amount  of  indigest¬ 
ible  matter  present. 
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Calculations  of  the  amounts  of  digestible  organic  matter  required 
to  produce  the  same  amounts  of  flesh  and  fat,  over  the  minimum 
amounts  required  by  the  beasts,  gave  the  following  results : 
Starch  meal,  100  ;  gluten  meal,  99  ;  earth-nut  oil,  45  ;  extracted  straw, 
96;  molasses,  97  ;  hay,  147  ;  oat  straw,  157  ;  and  wheat  straw,  374. 

With  full-grown  bullocks,  fattening  rations  with  wide  nutritive 
ratios  can  produce  the  same  results  as  rations  richer  in  proteids. 

N.  H.  J.  M. 

Experiments  with  Gluten  and  Starch  Meal.  By  Oscar  Kellner, 
A.  Kohler,  F.  Barnstein,  W.  Zielstorff,  H.  Luhrig,  and  F.  Mach 
( Landw .  Versuchs-Stat.,  1900,  53,  17 — 95). — In  these  experiments, 
which  extended  over  some  months,  the  amounts  of  food  and  water 
consumed,  the  changes  in  live  weight,  the  amount  and  composition 
of  the  faeces  and  urine,  and  the  amounts  of  carbon  dioxide  and  hydro¬ 
carbon  produced  were  determined  ;  daily  observations  of  the  tem¬ 
perature  of  the  stalls  were  also  made. 

When  the  amount  of  starch  was  increased  so  as  to  give  a  nutritive 
ratio  of  1  : 15*95  or  1  : 16*21,  considerable  amounts  of  starch  passed 
into  the  faeces,  and  the  digestion  of  crude  fibre  was  diminished. 

Three  concordant  results  showed  that  86  per  cent,  of  the  crude 
proteid  of  gluten  meal  is  digested. 

In  all  the  experiments,  there  was  considerable  production  of  hydro¬ 
carbon. 

The  production  of  fat  by  no  means  depends  on  proteid-feeding. 
Nitrogenous  food  produces  for  some  time  a  greater  increase  of  flesh 
than  food  poor  in  nitrogen,  but  the  production  of  meat  is  not  in  pro¬ 
portion  to  the  amount  of  digestible  nitrogen  in  the  food.  Taking  the 
average  of  both  experiments,  1  kilogram  of  total  food  produced  219*7, 
217*1,  and  224*2  grams  of  flesh  and  fat  when  the  nutritive  ratios 
were  1:4,  1  : 10 — 11,  and  1:16  respectively.  The  average  amounts 
of  increase  produced  by  1  kilogram  of  digestible  food  available  for  pro¬ 
duction  by  addition  of  gluten  and  starch  were  with  (1)  gluten  meal, 
229  7,  and  (2)  starch  meal,  250*6  grams. 

The  utilisation  of  the  available  energy  of  starch  meal  was  on  the 
whole  higher  than  was  the  case  with  proteid.  N.  H.  J.  M. 

Experiments  with  Gluten,  Starch  Meal,  and  Oil.  By  Oscar 
Kellner,  A.  Kohler,  W.  Zielstorff,  Fr.  Hering,  R.  Ewert,  and 
M.  Lehmann  {Landw.  Versuchs-Stat.,  1900,  53,  96 — 171). — During  the 
first  period  of  the  experiments,  the  bullocks  were  fed  with  limited 
fattening  food ;  in  the  second  period,  starch  meal  was  given ;  in  the 
third  period,  an  amount  of  oil  approximately  isodynamic  with  the 
starch  ;  and  in  the  fourth  period  gluten  meal. 

The  amount  of  carbon  dioxide  contained  in  the  water  consumed 
was  determined. 

The  increase  produced  by  1  kilogram  of  the  different  foods  was  as 
follows  :  Starch  meal,  215*8  ;  earth-nut  oil  (reckoned  as  starch),  203*7 ; 
and  gluten  meal,  170*9  grams.  As  one  part  of  oil  is  calculated  to 
2*27  parts  of  starch,  the  increase  due  to  1  kilogram  of  oil  would  be 
462*4  grams.  N.  H.  J.  M. 
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Experiments  with  Meadow  Hay,  Oat  Straw,  Starch  Meal, 
and  Molasses.  By  Oscar  Kellner,  A.  Kohler,  M.  Lehmann,  Fr 
Hering,  K.  Wedemeyer,  and  Th.  Methner  ( Landw .  Versuchs-Stat ., 
1900,  53,  172 — 277), — The  results  of  experiments  with  two  bullocks 
gave  the  following  average  amounts  of  increase  for  1  kilogram  of  the 
food  :  Meadow  hay,  149*7  ;  oat  straw,  148*7  ;  starch  meal,  255*8  ; 
earth-nut  oil,  416*1 ;  and  molasses,  258*0  grams. 

With  exception  of  hay  and  oat  straw,  the  numbers  are  not  exact, 
and  are,  especially  in  the  case  of  oil,  too  high. 

Taking  into  account  the  alteration  in  live  weight  and  surface,  cab 
culations  are  given  of  the  percentage  amounts  of  available  energy  in 
the  increase.  The  results  show  that  earth-nut  oil  takes  the  first  place, 
(65*2 — 70*6  per  cent.),  then  starch  meal  (65*2 — 66*0  per  cent.)  and 
molasses  (60*3  per  cent.).  Meadow  hay  and  oat  straw  gave  much 
lower  results  (42*8 — 37*7  and  39*9 — 35*2  per  cent.). 

Hay,  oat  straw,  and  starch  produced  the  greatest  amounts  of 
methane ;  oil,  in  some  cases,  diminished  the  amount  of  hydrocarbon 
produced  from  the  other  foods.  N.  H.  J.  M. 

Experiments  with  Meadow  Hay,  Wheat  Straw,  Starch 
Meal,  Extracted  Rye  Straw,  and  Molasses,  By  Oscar  Kellner, 
A.  Kohler,  M.  Lehmann,  Fr.  Hering,  K.  Wedemeyer,  J.  Yolhard, 
H.  Peters,  H.  von  Gillern,  and  O.  Zahn  {Landw.  Versuchs-Stat ., 
1900,  53,  278 — 397). — The  extracted  rye  straw  was  prepared  by 
heating  the  straw  (1  kilo.)  under  pressure  with  a  solution  (2070  c.c.) 
containing  NaOH,  55  ;  Na2C03,  20  ;  and  Na2S  -f  Na2S203,  22  grams 
per  litre. 

It  was  found  that  the  cellulose  of  the  extracted  straw  was  of  not 
less  effect  than  starch,  whilst  the  digestible  matter  of  wheat  straw, 
oat  straw,  and  meadow  hay  produce  much  less  increase.  This 
difference  is  attributed  to  the  presence,  in  the  raw  foods,  of  lignin¬ 
like  substances.  The  raw  foods  require  a  greater  expenditure  of 
energy  in  chewing  and  digesting,  and  the  passage  of  sparingly  soluble 
matter  into  the  lower  intestines  results  in  a  loss  of  substance  other¬ 
wise  available  for  production  of  increase.  N.  H.  J.  M. 

Beet  Molasses  of  Different  Origin.  By  Oscar  Kellner,  H. 
Peters,  O.  Zahn,  and  A.  Strigel  {Landw.  Versuchs-Stat. ,  1900,  54, 
113 — 123). — The  molasses  was  in  each  case  obtained  from  factories  in 
which  the  diffusion  process  was  employed.  Molasses  obtained  directly 
from  the  juice  contained  more  ash,  nitrogen,  and  organic  non-sugar 
than  when  the  strontium  process  is  used.  The  cane-sugar  in  the  dry 
matter  is  about  the  same  in  both  cases,  but  the  dry  matter  of 
molasses  from  the  strontium  process  contained  15*1  per  cent,  of 
raffinose. 

The  sp.  gr.  of  the  dry  matter  differed  only  slightly  (1*679 — 1*709), 
and  the  results  gave  an  average  (1*692)  almost  identical  with  the  number 
(1*69)  obtained  by  Neubauer  {Landw.  Versuchs-Stat. ,  1899,  51,  421). 

N.  H.  J.  M. 

Milk  and  Artificial  Poods  for  Fattening  Calves.  By  D. 
Dickson  and  L.  Malpeaux  {Ann.  Agron .,  1900,  28,  217 — 245). — 
Feeding  with  milk  gives  the  best  results  both  as  regards  amount  and 
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quality.  As  regards  substitutes  for  milk,  starch  and  malt  flour 
proved  to  be  the  best  of  the  foods  employed ;  but  even  with  these  it 
is  an  advantage  to  terminate  the  fattening  with  milk. 

Decoction  of  linseed  in  conjunction  with  rice  starch  or  flour  gave 
good  results  as  regards  quality,  whilst  boiled  malt  flour  mixed  with 
skim  milk  also  gives  very  good  results.  Margarine  and  sugar  may 
be  employed  with  milk  from  which  the  cream  has  been  partially 
separated,  and  it  is  suggested  that  to  separate  the  cream  and  replace 
it  by  margarine  for  calves  is  preferable  to  employing  margarine  for 
human  consumption. 

Many  foods  remain  to  be  tried,  and  it  is  possible  that  some  may 
furnish  better  results  than  those  employed  in  the  experiments 
described.  N.  H.  J.  M. 

Effect  of  Fatigue  on  the  Quantity  and  Quality  of  Milk. 
By  Josef  L.  Hills  (12 th  Ann.  Rep.  Vermont  Agr.  Expt.  Stat 
1898 — 1899,  309). — The  cows  had  been  driven  about  10  miles,  sent 
70  miles  by  rail,  the  whole  journey  taking  about  18  hours,  during 
which  time  they  were  not  milked.  The  amount  (in  lbs.)  and  per¬ 
centage  composition  of  the  milk  the  day  after  arriving,  and  after  1 
and  3  weeks,  was  as  follows  : 

Amount  (lbs.).  Total  solids.  Fat.  Solids,  not  fat. 

12  3  12  312  B  1  2  3 

122-5  122-3  131-4  15*19  13*73  1410  5'94  4*43  4’82  9‘25  9*30  9*28 

The  results  show  that  milk  should  not  be  tested  until  the  cows  have 
recovered  from  the  effects  of  fatigue.  1ST.  H.  J.  M. 

Effect  of  Food  on  the  Hardness  of  Butter,  and  Composition 
of  Butter  Fat.  By  James  M.  Bartlet  (lith  Ann.  Rept .  Maine 
Agr.  Expt.  Stat.  for  1898,  97 — 113). — The  object  of  the  experiments 
was  to  ascertain  the  effect  of  different  gluten  meals  on  butter.  Three 
kinds  of  meals  were  employed  containing  respectively  about  15,  8,  and 
less  than  3  per  cent,  of  fat.  In  one  experiment  with  the  meal  con¬ 
taining  the  lowest  percentage  of  oil,  emulsified  tallow  was  added  to 
the  food. 

The  results  show  that  the  hardness  of  butter  can,  to  a  great  extent, 
be  regulated  by  the  food.  Gluten  products  containing  much  oil 
produce  soft  butter ;  gluten  meals  with  3  per  cent,  of  fat  or  less, 
and  with  high  percentages  of  proteids,  will  make  butter  sufficiently 
hard  when  employed  in  conjunction  with  maize  meal  and  bran. 
When  freed  from  fat,  the  glutens  will  not,  however,  have  the  harden¬ 
ing  effect  of  cotton  seed  meal. 

The  melting  point  of  fat,  as  determined  by  the  American  official 
method,  is  not  a  true  indication  of  the  hardness ;  some  fats  of  medium 
hard  butters  gave  melting  points  practically  the  same  as  the  softest 
butters.  When,  however,  the  melting  point  of  the  fat  is  low  and  the 
iodine  number  high,  the  butter  is  soft,  and  vice  versci. 

The  production  of  soft  butter  cannot  be  attributed  either  to  de¬ 
ficiency  of  nitrogenous  food  or  to  excess  of  fat ;  addition  of  0*5  lb. 
of  tallow  to  the  ration  caused  the  butter  to  become  harder,  and  raised 
the  melting  point  of  the  butter-fat.  In  some  way,  the  properties  of 
the  food-fat  are  transmitted  to  the  milk-fat.  N.  H.  J.  M. 
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Effect  of  Feeding  Fat  on  the  Percentage  of  Fat  in  the  Milk. 
By  James  M.  Bartlet  (14 th  Ann .  Rep.  Marne  Agr.  Expt .  Stat.  for  1898* 
114 — 117). — Albert  and  Maercker  ( Landw .  Jahrb.,  1898,  27)  found 
that  rations  rich  in  fat  caused  a  decided  increase  in  the  fat  of  the 
milk  ;  in  another  experiment  it  was  found  that  in  a  longer  period  the 
yield  of  fat  afterwards  fell  to  about  the  same  as  it  was  previously 
with  a  ration  poor  in  fat.  The  falling  off  was  attributed  to  over¬ 
feeding  with  fat.  Khodin  (A.  Landt .  Akad.  Handle  1888,  37,  25),  in 
experiments  with  emulsified  oils  also  observed  an  increase  of  milk  fat* 
followed  by  a  fall  to  the  normal  amount. 

The  examination  of  the  milk  of  cows  fed  with  rations  containing 
different  amounts  of  fat  (compare  preceding  abstract)  showed  a  very 
decided  increase  in  the  percentage  of  fat  in  milk  during  the  first  two 
weeks  of  the  period  in  which  a  ration  rich  in  fat  was  fed  ;  in  the  third 
week  of  the  same  period,  the  percentage  of  milk  fat  diminished.  The 
following  are  the  percentages  of  fat  found  each  week.  Period  I 
(digestible  fat,  0*36  lb.  per  day)  :  (1)  5*34,  (2)  5*21,  (3)  5*66,  (4)  5-94. 
Period  II  (0*86  lb.  fat):  (5)  6*39,  (6)  6*43,  (7)  6'05,  (8)  6*15. 

Period  III  (0*55  lb.  fat):  (9)  5*64,  (10)  5*78,  (11)  5*96,  and  (12) 

5*74.  The  decrease  of  milk-fat  in  the  third  period  is  attributed  to 
the  gradual  return  of  the  cows  to  their  normal  capacity. 

K  H.  J.  M. 

Effect  of  Emulsified  or  Non-emulsified  Fat  on  [Milk]  Produc¬ 
tion.  By  Josef  L.  Hills  (12 th  Ann .  Rep.  Vermont  Agr.  Expt.  Stat.  for 
1898 — 1899,  269 — 275).— From  the  results  of  two  years’ experiments  the 
following  conclusions  are  drawn.  Addition  of  cotton  seed,  maize,  or 
linseed  oils  tends  to  increase  the  yield  of  milk  per  unit  of  dry  matter 
consumed.  With  cotton  seed  oil  there  seems  to  be  a  fairly  permanent 
increase  of  0*2 — 0*3  per  cent.,  in  the  fat  of  the  milk,  but  maize  and 

linseed  oils*  when  fed  as  a  regular  diet,  seem  to  lower  the  percentage 

of  fat,  although,  when  first  given,  all  the  oils  produced  marked  gains 
in  milk  fat.  The  improvement  in  the  quality  of  the  milk  under  the 
influence  of  cotton  seed  oil  took  place  both  with  emulsified  oil  and  oil 
which  had  not  been  emulsified. 

By  feeding  with  oil,  the  butter  is  injured  to  an  extent  which  far  out¬ 
weighs  any  possible  benefit  from  increased  yield  and  quality  (compare 
following  abstract).  N.  H.  J.  M. 

Effect  of  Food  on  the  Quality  of  Butter.  By  Josef  L.  Hills 
(\2th  Ann.  Rep.  Vermont  Agr.  Exper.  Stat.,  1898 — 1899,  296 — 298. 
Compare  this  vol.,  ii,  236). — The  rations  contained  hay  and  usually 
silage  besides  cotton  seed,  linseed  and  maize  meals,  and  bran,  in  two 
different  combinations ;  maize  meal  and  bran  ;  maize  meal,  bran,  and 
buckwheat  middlings ;  Buffalo  gluten  feed ;  Tucker  oat  feed.  At 
times  emulsified  cotton  seed,  maize,  and  linseed  oils  were  added  to  the 
maize  and  bran  ration.  The  following  average  results  were  obtained 
with  the  butter  : 

Without  oil.  Maize  oil.  Cotton  seed  oil.  Linseed  oil. 

Vola-  Iodine  Vola-  Iodine  Vola-  Iodine  Yola-  Iodine 

tile  nnm-  tile  iium-  tile  num-  tile  num- 

acids.  ber.  M.  p.  acids,  ber.  M.  p.  acids,  ber.  M.  p.  acids,  ber.  M.  p. 

29*3  28*0  33*8°  17*8  44*7  34*3°  23*2  39*8  36*4°  20*2  47*8  34T° 
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The  effects  of  the  oil,  especially  maize  and  linseed  oil,  were  maintained 
for  some  time  after  the  oil  was  discontinued.  The  cotton  seed  butter 
was  hard  and  of  good  quality,  the  linseed  butter  very  soft  and  sticky, 
whilst  the  maize  oil  butter  was  rather  soft  and  oily,  but  of  fair  quality. 

It  is  hardly  safe  to  conclude  that  the  oils  actually  migrate  to  the 
milk,  but  the  results  lend  support  to  this  view.  N.  H.  J.  M. 

Composition  and  Food-value  of  the  Salt  Bushes.  By  Mejer 
E.  Jaffa  ( Univ .  California  Agr.  Expt .  Stat .  Bui.,  125,  1899,  24 — 30). 
— The  percentage  composition  of  two  samples  of  Atriplex  semibaccata 
grown  at  Tulare  and  Paso  Robles  was  found  to  be  as  follows : 

Water.  Crude  proteid.  N -free  extract.  Crude  fat.  Crude  fibre.  Pure  ash. 

1.  78-03  2-75  10-41  0-48  3*75  4-58 

2.  75-00  3-93  10*15  0*41  5*58  4-93 

As  regards  digestibility,  feeding  experiments  are  required.  In  the 
meantime,  the  author  would  assign  to  the  hay  about  the  same  digestive 
coefficients  as  for  oat  hay.  Salt  bushes  should  not  be  fed  alone,  owing 
to  the  high  percentage  of  saline  ingredients,  and  should  be  given  in 
gradually  increasing  amounts.  Sheep  and  cattle  have,  however,  been 
fed  exclusively  with  the  material  throughout  an  entire  season. 

The  composition  of  the  ash  (of  1)  is  as  follows  : 

Na20.  K20.  CaO.  MgO.  Fe203.  A1203.  Mn304.  P2Os.  S03.  Si02.  Cl. 

35*39  11*42  5*79  3‘23  1*38  1*95  0*22  2*80  2*64  16‘24  24*33 

Although  the  percentages  of  potash  and  phosphoric  acid  are  low,  the 
actual  amounts  are  much  greater  than  those  yielded  by  an  ordinary 
crop  of  hay.  N.  H.  J.  M. 

Edible  Earth  from  Fiji.  By  B.  G.  Corney,  David,  and  Frederick 
B.  Guthrie  ( Journ .  and  Proc.  Roy.  Soc.  N.S.  Wales,  1900,  33, 
224 — 227). — The  sample  of  soil  was  obtained  from  the  Island  Yanua 
Levu,  and  consists  of  a  very  soft,  pale  pink,  clayey  material  with  small, 
white  patches,  and  lumps  of  grey  to  reddish  chalcedony.  It  contained 
a  good  many  quartz  crystals  and  numerous  small,  octahedral  crystals 
of  magnetite.  It  therefore  seems  likely  that  the  rock  was  originally 
a  quartz  andesite  (dacite),  probably  of  tuffaceous  origin.  The  following 
analytical  results  are  given  : 

Loss  at  120°.  Combined  water.  A1203.  Fe203.  Si02. 

2-45  12-78  41*53  7*66  35-09 

The  substance  contains  no  lime  or  magnesia,  and  would  seem  to  be  a 
silicate  of  the  formula  Al203(Si02)2(H20)2,  with  ferric  oxide  as  im¬ 
purity.  N.  H.  J.  M. 

Basic  Constituents  of  Crops.  By  Robert  Warington  {Agr. 
Students'  Gaz.,  1899,  [ii],9, 133 — 138). — The  author  remarks  that  he  had 
previously  pointed  out  that  the  carbonates  found  in  plant  ashes  must  be 
in  part  a  residue  of  nitrates.  The  bases  of  the  nitrates  remain,  after 
the  nitric  nitrogen  has  been  utilised  by  the  plant,  and  probably  become 
united  with  organic  acids.*  The  results  of  calculations  of  the  lime  corre- 

*  Compare  Lawes  and  Gilbert  {Journ.  Roy.  Agric.  Soc.  Eng.,  1894,  [iii],  5, 
636 — 641;  Proc.  Roy.  Soc.,  1899,  65,  329 — 332;  and  Phil .  Trans.,  1900,  192, 
B.,  150—174). 
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sponding  with  the  whole  of  the  nitrogen  of  various  crops,  and  of  the 
amounts  of  lime  equivalent  to  the  bases  of  the  ash,  after  satisfying  the 
phosphoric  (assumed  to  be  dibasic)  and  hydrochloric  acids  present, 
showed,  in  every  case,  with  the  exception  of  mangels,  a  great  deficiency 
of  bases  on  the  assumption  that  most  of  the  nitrogen  enters  into  the 
plant  in  the  form  of  nitrate.  The  results  of  Arendt’s  experiments 
with  oat- plants  which  were  analysed  at  different  dates,  from  June  10 
to  July  31,  showed  a  falling  off  in  the  salifiable  base  as  percentage  of 
nitrate  base  from  41 — 44  to  27. 

Unless,  therefore,  cereals  take  up  only  about  a  quarter  of  their  total 
nitrogen  in  the  form  of  nitrates,  it  must  be  assumed,  as  is  probably 
the  case,  that  a  loss  of  bases  occurs.  The  differences  in  the  amount 
and  composition  of  barley  straw  harvested  at  Eothamsted  in  wet  and 
dry  seasons,  indicated  that  losses  occur  owing  to  the  washing  out  of 
withered  stems  and  leaves  in  wet  weather.  There  is  probably  also  a 
loss  of  ash-constituents  by  diffusion  into  the  soil,  especially  when  the 
crop  ripens  and  the  sap  becomes  more  and  more  concentrated.  The 
diffusion  into  the  soil  would  occur  chiefly  during  the  night. 

1ST.  H.  J.  M. 

[Basic  Constituents  of  Crops.]  By  Em.  Demoussy  (Ann.  Agron.> 
1900,  26,  251 — 257). — With  reference  to  the  preceding  paper,  it  is 
pointed  out  that,  although  plants  do  not  take  up  much  nitrogen  in  the 
form  of  ammonia,  since  the  soil  generally  contains  very  little,  any 
ammoniacal  nitrogen  taken  up  would  further  increase  the  deficiency  of 
base  by  leaving  the  acid  of  the  ammonium  salt  in  the  plant. 

The  deficiency  of  bases  in  plant  ashes  is  attributed  partly  to  a 
certain  amount  of  nitrogen  being  taken  up  in  other  forms  than  nitrate, 
especially  as  organic  compounds,  and  partly  to  losses  in  dead  leaves 
both  attached  and  fallen.  The  results  of  experiments  with  wheat 
showed  that  losses  of  dry  matter,  greater  losses  of  total  ash,  and  still 
greater  losses  of  potash  took  place,  in  July  (compare  Deh^rain  and 
Br^al,  Abstr.,  1882,  419;  Rouf,  “  Etude  anal,  sur  la  canne  k  sucre, w 
La  Martinique,  1879,  and  Deherain,  Ann.  Agron.,  1879,  6,  271). 

The  possibility  of  losses  of  ash  constituents  by  diffusion  into  the 
soil  when  the  concentration  of  the  sap  increases  was  suggested  by 
Marie-Davy  and  Albert  L4vy  (Ann.  Montsouris ,  1873  and  1876),  but 
the  results  of  experiments  by  the  author  and  others  indicate  that 
living  portions  of  plants  retain  with  great  vigour  all  the  mineral 
matter  absorbed.  Knop’s  results  were  probably  due  to  mutilated 
plants  having  been  employed  (compare  Abstr.,  1894,  ii,  153). 

N.  11.  J.  M. 

Manurial  Experiments  with  Fruit  Trees.  By  Steglich  (Bied. 
Centr .,  1900,  29,  292 — 296  ;  from  Mitt .  Deut .  Landw .  Ges .,  1897, 
No.  4,  39). — The  percentage  amounts  of  food  constituents  in  fruit 
trees  increase  from  the  root-wood  to  the  fruit-wood,  and  are  still 
greater  in  the  leaves.  The  amount  of  nitrogen  in  the  vegetative 
organs  is  always  greater  than  that  of  the  potash. 

The  yearly  amounts  of  nitrogen,  potash,  lime  and  phosphoric  acid 
required  by  fruit  trees  with  stems  25  cm.  in  circumference  have  been 
estimated.  The  following  results  are  given  (in  grams)  for  apple,  pear, 
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cherry,  and  plum  trees  :  N,  59,  37,  (76)  and  (34) ;  K20,  51,  40,  95,  and 
74;  CaO,  109,  69,  209,  and  75  ;  P205,  11,  7,  30,  and  11.  Provisional 
estimates  were  made  of  the  manurial  requirements  of  fruit  trees  for 
each  cm.  of  circumference. 

A  large  number  of  measurements  and  weighings  have  been  made, 
the  results  of  which  show  the  relations  of  the  amounts  of  total  wood 
to  the  amount  of  stem  wood,  the  average  increase  in  circumference 
per  annum,  and  the  relation  of  the  amount  of  foliage  to  the  circum¬ 
ference  of  the  trees,  &c.  N.  H.  J.  M. 

Storage  of  Stable  Manure.  By  Friedrich  Holdefleiss  (MitteiL 
Landw.  Inst.  kgi.  Univ.  Breslau ,  1900,  Heft.  3,  49 — 55). — Three 
samples  of  manure  from  previous  experiments  ( ibid .,  Heft.  2)  were 
employed.  They  contained  6415,  5532,  and  5480  grams  of  total 
nitrogen  respectively ;  7*35,  3*61,  and  2*05  per  cent,  of  the  nitrogen 
were  in  the  form  of  ammonia,  and  88*2,  88*3,  and  92 '3  per  cent,  were  in 
the  form  of  proteids.  The  three  lots  were  kept  (1)  without  preserva¬ 
tive,  (2)  with  potassium  salt,  and  (3)  with  superphosphate. 

The  percentage  losses  or  gains  of  the  different  constituents  were  as 


follows : 

N. 

N  as  NH3. 

Proteid  N. 

Non-proteid 
organ.  N. 

Non-nitrog. 

extract. 

Crude 

fibre. 

Pentosans. 

1.  -  18 

-64 

-20-3 

+  105 

-8*7 

-27*5 

-351 

2. 

-  6'3 

+  48 

-11*3 

+  32 

-27-5 

-6*9 

-16*7 

3. 

-6-75 

+  306 

-141 

no  change 

-27-5 

-9-4 

-22-5 

As  regards  nitrogenous  constituents,  the  effect  of  preservatives  was 
not  only  to  diminish  the  loss  of  proteid  nitrogen,  but  to  increase 
considerably  the  amount  of  nitrogen  in  the  form  of  ammonia. 

Of  the  non-nitrogenous  constituents,  the  pentosans  and  non-nitro- 
genous  extract  are  the  substances  which  decomposed  most  readily.  In 
crude  fibre  minus  pentosans  there  was  only  a  loss  in  (1)  amounting 
to  1 7*5  per  cent. ;  in  (2)  and  (3)  there  were  gains  of  7*6  and  7  9  per 
cent.  N.  H.  J.  M. 
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Analytical  Chemistry. 


Burette  for  Accurate  G-as  Analysis.  By  Alfred  H.  White 
(J.  Amer.  Chem.  Soc.9  1900,  22,  343 — 349). — This  is  an  improvement 
on  the  Hempel-Petterson  apparatus.  For  working  particulars,  reference 
must  be  made  to  the  original  with  its  five  illustrations. 

The  main  body  of  the  burette  consists  of  12  bulbs,  each  with  a 
capacity  of  about  12  c.c.  A  line  is  etched  on  each  constriction  and 
the  capacity  of  the  bulb  between  these  marks  is  determined  \  no 
reading  telescope  is  required,  yet  the  volume  of  the  gas  may  be  read 
off  within  0*02  c.c. 

The  other  parts  of  the  apparatus,  which  is  enclosed  in  a  water- 
jacket,  consist  of  a  side  burette  and  of  a  manometer  placed  below 
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a  specially  constructed  stopcock  which  prevents  the  escape  of  gas  or 
entrance  of  outer  air  when  connection  is  made  with  the  absorption 
pipettes. 

The  burette  in  which  mercury  is  employed  compensates  automatically 
for  all  changes  of  temperatures  and  pressure.  L.  de  K. 

Alkalimetry  and  Acidimetry  in  Volumetric  Analysis.  By  A. 
Astruc  ( Gompt .  rend,,  1900,  130,  1636 — 1639.) — The  author  sum¬ 
marises  and  discusses  the  various  observations  which  have  been  made 
on  the  behaviour  of  phenols,  amines,  organic  acids,  and  other  carbon 
compounds  with  various  indicators.  C.  H.  B. 

New  Methods  of  Mineral  Analysis.  By  Adolphe  Carnot 
(Ann,  des  Mines ,  1898,  [ix],  14,  113 — 209). — A  collection  is  given  of 
21  methods  which  have  previously  been  published  separately  (Abstr., 
1898,  ii,  349,  &c.).  L.  J.  S. 

Iodometric  Estimation  of  Hydrogen  Peroxide,  Alkali 
Percarbonates  and  Persulphates.  By  Erwin  Hupp  (Arch, 
Fharm.,  1900,  238,  156 — 158). — Hydrogen  peroxide  may  be  estimated 
with  great  accuracy  by  adding  1  c.c.  of  the  sample  to  20  c.c.  of  water 
mixed  with  5  c.c.  of  dilute  sulphuric  acid  and  1  gram  of  potassium 
iodide.  After  being  kept  for  half  an  hour  in  a  closed  flask,  the 
liberated  iodine  is  titrated,  as  usual,  with  Nj  10  sodium  thiosulphate. 
Percarbonates  may  be  estimated  in  a  similar  manner.  The  process  is 
also  applicable  to  persulphates,  but  the  time  of  reaction  should  be 
extended  to  2  hours.  L.  de  K. 

Detection  of  Fluorine  in  Wine.  By  Giulio  Paris  (TJ  Orosi ,  1 900, 
23,  1 — 3). — The  ignited  ash  from  50  c.c.  of  the  wine  is  mixed  in  a 
platinum  crucible  with  one-third  of  its  weight  of  precipitated  silica  and 
about  0’5  c.c.  of  concentrated  sulphuric  acid.  The  lid  of  the  crucible, 
on  the  bottom  of  which  is  suspended  a  drop  of  distilled  water,  is  then 
put  on  and  a  little  ice  placed  on  the  upper  surface.  After  heating 
the  crucible  with  a  very  small  flame  for  about  5  minutes,  it  is  allowed 
to  cool  and  the  drop  of  water  hanging  from  the  lid  is  removed  to  a 
microscope  slide,  a  small  portion  of  which  is  covered  with  a  thin 
uniform  coating  of  Canada  balsam.  A  few  small  crystals  of  sodium 
chloride  are  then  added  and  after  a  lapse  of  half  an  hour  to  an  hour 
the  slide  is  examined  under  the  microscope;  if  the  wine  contains 
fluorine,  hexagonal  crystals  of  sodium  silico-fluoride  are  observable. 

T.  H.  P. 

Estimation  of  Ozone.  By  Otto  Brunck  (Ber.  1900,  33, 
1832 — 1842.  Compare  Ackermann,  Chem.  Zeit .,  1900, 24,  235). — In  the 
estimation  of  ozone  by  the  liberation  of  iodine  from  potassium  iodide 
solution,  trustworthy  results  can  only  be  obtained  when  the  solution  is 
treated  with  the  theoretical  amount  of  sulphuric  or  acetic  acid 
necessary  to  liberate  hydrogen  iodide.  When  a  neutral  solution  of 
potassium  iodide  is  employed,  the  amount  of  ozone  always  comes  too 
low,  probably  owing  to  the  formation  of  potassium  peroxide  which 
destroys  part  of  the  iodine  and  also  to  the  interaction  of  ozone  and 
hydrogen  peroxide.  In  acid  solutions,  a  slight  error  occurs  when  very 
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concentrated  solutions  are  employed,  owing  to  decomposition  of  the 
hydriodic  acid,  but  this  may  be  eliminated  by  making  a  blank  determin¬ 
ation.  J«  Ji  3. 

Selenium  and  Tellurium.  By  Edward  Keller  (J.  Amer.  Chem. 
Soc.,  1900,  22,  241 — 245.  Compare  Abstr.,  1898,  ii,  638). — Quantita¬ 
tive  Separation  of  Selenium  and  Tellurium.  The  method  is  based  on 
the  fact  that  selenious  acid  dissolved  in  strong  hydrochloric  acid  is 
reduced  by  sulphur  dioxide  ;  any  tellurous  acid  may  then  be  reduced 
by  adding  water  and  boiling.  The  process  has  been  derived  more 
particularly  for  the  analysis  of  crude  copper. 

One  hundred  grams  of  copper  with  2 — 4  grams  of  ferrous  sulphate 
are  dissolved  in  400  c.c.  of  nitric  acid  (sp.  gr.  1'42),  the  nitrous  fumes 
expelled,  and  the  solution  diluted,  cooled,  and  mixed  with  sufficient 
ammonia  to  redissolve  the  copper  precipitate.  After  boiling  and 
settling,  the  ferric  hydroxide  containing  the  selenium  and  tellurium  is 
collected  on  a  filter ;  as  it  always  retains  copper,  it  must  be  repeatedly 
redissolved  in  acid  and  reprecipitated  with  ammonia.  The  precipitate 
is  then  dissolved  in  just  sufficient  hydrochloric  acid,  saturated  with 
hydrogen  sulphide,  and  the  precipitated  sulphide  after  being  well  washed  is 
digested  with  sodium  sulphide,  which  dissolves  the  sulphides  of  selenium 
and  tellurium.  The  filtrate  is  carefully  acidified  with  nitric  acid  and 
evaporated  to  dryness ;  the  residue  now  contains  the  dioxides  of 
selenium  and  tellurium,  besides  sodium  nitrate  and  some  sulphur.  Two 
hundred  c.c.  of  strong  hydrochloric  acid  are  added  and  the  whole  is 
boiled  until  all  nitro-hydrochlorie  acid  is  expelled  and  the  two  elements 
have  been  reduced  to  the  lower  state  of  oxidation.  When  cold,  the 
liquid  is  passed  through  a  Gooch  filter  and  the  residue  washed  with 
strong  hydrochloric  acid.  A  current  of  sulphur  dioxide  is  now  passed 
through  the  solution  to  precipitate  the  selenium  which  is  washed  first  with 
dilute  hydrochloric  acid,  then  with  water,  and  finally  with  alcohol,  and 
is  then  dried  and  weighed.  The  filtrate  containing  the  tellurium  is 
diluted  with  an  equal  bulk  of  water  and  boiled  to  precipitate  the 
tellurium,  more  sulphur  dioxide  being  passed  if  necessary.  It  is  then 
collected  and  treated  in  the  same  manner  as  the  selenium. 
The  results  are  quite  satisfactory,  notwithstanding  Lenher’s  assertions 
that  small  quantities  of  selenium  cannot  be  accurately  estimated  in  the 
presence  of  much  tellurium ;  the  amount  of  hydrochloric  acid  should, 
however,  be  about  100  times  that  of  the  tellurium.  L.  de  K. 

Distillation  of  Ammonia  in  the  Estimation  of  Nitrogen. 
By  Francis  Gano  Benedict  ( J .  Amer.  Chem .  Soc.,  1900,  22,  259 — 263). — 
When  distilling  dilute  solutions  of  ammonia,  this  is  generally  expelled 
in  a  very  short  time,  but  still  it  is  necessary  to  keep  on  distilling  a 
considerable  volume  in  order  to  wash  out  the  ammonia  adhering  to 
the  condensing  tube.  If  the  latter  is  not  cooled,  the  ammonia  is  very 
soon  expelled,  but  this  causes  other  inconveniences,  such  as  the  possible 
overheating  of  the  standard  acid  into  which  the  ammonia  is  received. 

The  author  now  combines  the  two  methods.  The  vapour  passes  through 
a  vertical  tin  conden sing-tube  fixed  into  a  galvanised  iron  tank  filled  with 
water,  which  may  be  drawn  off  by  means  of  a  tap.  When  the  bulk 
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of  the  ammonia  is  supposed  to  have  passed  over,  the  refrigerating 
water  is  slowly  withdrawn,  thus  allowing  the  tube  to  get  hot. 

L.  de  K. 

Rapid  Method  for  the  Estimation  of  Carbon  in  Iron  or 
Steel  by  Combustion.  By  George  W.  Sargent  (J.  Amer.  Chem. 
Soc.,  1900,  22,  277 — 285). — This  is  a  modification  of  the  ordinary 
process  of  burning  the  carbonaceous  residue  of  iron  or  steel  in  a 
current  of  air  or  oxygen.  The  air  or  oxygen  employed  is  first  passed 
over  a  red-hot  spiral  made  from  a  platinum  tube  17  inches  long  and 
s62  inch  in  diameter ;  this  gives  four  close  coils  •§  inch  in  diameter, 
and  leaves  4  inches  extended  on  either  side.  The  object  is  to  fully 
oxidise  any  hydrocarbons  which  may  be  present  in  the  air,  and  the 
carbon  dioxide  formed  is  then  absorbed  in  a  Geissler  bulb  apparatus. 
The  carbon  is  placed  in  a  porcelain  boat  heated  inside  a  porcelain 
combustion  tube  and  the  resulting  gases  are  passed  through  a  tube 
containing  red-hot  copper  oxide  to  insure  complete  oxidation.  It 
has  been  found  that  the  same  object  is  attained  by  passing  the  gases 
through  a  small  glass  tube  in  which  two  platinum  wires  were 
fused,  so  that  a  spark  would  be  produced  between  the  points,  when  a 
current  from  a  Rhumkorff  coil  passed  through  the  wires.  As  there 
is,  however,  always  a  danger  of  stoppage,  the  use  of  copper  oxide  is 
the  safest.  To  retain  traces  of  hydrochloric  acid  or  chlorine,  the  gases 
are  afterwards  passed  through  a  -|-inch  glass  tube  6  inches  long,  con¬ 
taining  loosely-packed  coarse  wet  sand  held  in  place  by  two  small  discs 
of  copper  gauze  placed  at  either  end. 

Precautions  are  taken  to  prevent  overheating  of  the  corks.  The 
dried  gases  are  then  finely  absorbed  in  a  weighed  Geissler  apparatus 
of  somewhat  larger  size  than  usual,  and  containing  30  c.c.  of  aqueous 
caustic  potash  of  sp.  gr.  1*27.  L.  de  K. 

Estimation  of  Carbon  in  Steel.  By  George  Auchy  (J.  Amer. 
Chem.  Soc.,  1900,  22,  334 — 343). — The  method  of  estimating  the 
carbon  by  igniting  the  carbon  sponge,  and  attributing  70  per  cent,  of 
the  loss  in  weight  to  the  presence  of  carbon,  is  said  to  be  untrust¬ 
worthy.  No  better  results  are  obtained  by  treating  the  carbon  sponge 
with  nitric  acid. 

The  colour  tests  are  also  untrustworthy,  the  same  sample  giving 
sometimes  a  difference  of  0'1  per  cent,  of  carbon. 

Sources  of  error  are  pointed  out  in  the  moist  and  dry  combustion 
process ;  as  regards  the  latter,  Shimer’s  apparatus  will,  in  the 
author’s  opinion,  eventually  displace  the  old  arrangement. 

L.  de  K. 

Estimation  of  Carbon  and  Sulphur  in  Steel.  By  Bertram 
Blount  (Analyst,  1900,  25,  141 — 144). — The  author  has  attempted 
to  estimate  carbon  and  sulphur  in  iron  by  direct  combustion  in  pure 
oxygen.  The  sample  is  heated  at  about  1200°  in  a  porcelain  boat 
contained  in  a  porcelain  tube,  and  the  products  of  combustion  are 
passed  into  suitable  absorbents.  The  process  does  not  answer  well 
for  sulphur,  and  even  for  carbon  it  is  not  as  yet  preferable  to  the 
existing  methods.  It  might  be  made  more  generally  applicable  if 
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means  were  found  to  completely  oxidise  the  iron  at  a  temperature  not 
exceeding  800°.  L.  de  K. 

Estimation  of  Alkali  Carbonates  in  Presence  of  Alkali  Hydro¬ 
gen  Carbonates.  By  Frank  K.  Cameron  {Amer.  Chem.  J.,  1900,  23, 
471 — 486). — Alkali  carbonates  interact  with  potassium  hydrogen 
sulphate  to  give  sodium  hydrogen  carbonate  and  sodium  potassium 
sulphate  ;  since  both  the  latter  are  neutral  to  indicators,  the  carbonates 
can  be  separately  estimated  by  adding  a  standard  solution  of  the  acid 
sulphate  until  the  pink  coloration  of  the  phenolphthalein  disappears ; 
the  hydrogen  carbonates  are,  however,  unstable,  and  gradually  decom¬ 
pose  into  carbonates  and  carbon  dioxide.  Salts  of  other  weak  acids, 
such  as  the  borates,  silicates,  and  phosphates,  can  be  similarly 
estimated. 

The  hydrogen  carbonates  do  nob  yield  a  C03  ion,  except  by  decom¬ 
position  into  carbonates,  and  do  not  themselves  precipitate  silver 
salts ;  chlorides  can  therefore  be  titrated  directly  against  silver 
nitrate  in  presence  of  hydrogen  carbonates,  if  the  decomposition  of 
the  latter  is  prevented  by  a  very  slight  excess  of  acid  sulphate. 

T.  M.  L. 

Estimation  of  Calcium  and  Sulphuric  Acid  by  the  Photo¬ 
metric  Method.  By  J.  I.  D.  Hinds  {J.  Amer.  Chem.  Soc .,  1900,22, 
269 — 274). — The  author  has  extended  his  process  (Abstr.,  1896, 
ii,  574)  to  the  estimation  of  calcium  in  limestone.  About  0*10  of  the 
sample  is  dissolved  in  hydrochloric  acid  and  a  few  drops  of  nitric  acid, 
and  evaporated  to  dryness  over  a  free  dame.  The  residue  is  dissolved 
in  water  with  a  little  hydrochloric  acid,  neutralised  with  ammonia 
diluted  to  150  c.c.,  and  mixed  with  a  little  solid  ammonium  oxalate. 
The  turbid  liquid  is  then  poured  into  the  apparatus  previously  described 
until  the  image  of  the  candle  flame  just  disappears.  The  depth  is 
read  and  the  percentage  of  calcium  in  the  liquid  is  calculated  from  the 
equations  : 

For  calcium  carbonate,  y  =  0*0642/#  -  0*3 ;  for  calcium  oxide, 
y=  0*0360/#  —  0*3,  in  which  #  is  the  reading  of  the  cylinder  in  cm. 
and  y  the  percentage  sought. 

The  percentage  of  calcium  in  the  sample  is  then  found  by  an  easy 
calculation. 

Small  quantities  of  sulphuric  acid  in  liquids  may  be  similarly  esti¬ 
mated  by  adding  solid  barium  chloride  and  using  the  equations  : 

For  H2S04,  2/ =  0*0590/#  •  for  S03,  y  =  0*0482/#. 

Tables  are  given  to  save  the  trouble  of  calculating.  L.  de  K. 

Estimation  of  Zinc  by  the  Use  of  Standard  Thiosulphate 
Solution.  By  Richard  K.  Meade  ( J .  Amer.  Chem.  Soc.y  1900,  22, 
353 — 356).- — The  author  recently  proposed  a  new  volumetric  process 
for  the  estimation  of  magnesium  (this  vol.,  ii,  48),  and  has  applied  the 
same  principle  to  the  estimation  of  zinc.  The  strongly  ammoniacal 
solution  is  mixed  with  sodium  arsenate,  and  any  precipitate  due  to 
calcium,  magnesium,  &c.,  is  filtered  off.  The  filtrate  is  nearly 
neutralised  with  nitric  acid  and  then  faintly  acidified  with  acetic  acid. 
After  being  washed,  the  precipitated  zinc  arsenate  is  dissolved  in 
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dilute  hydrochloric  acid,  potassium  iodide  added,  and  the  liberated 
iodine  titrated  with  standard  sodium  thiosulphate,  addition  of  starch 
being  superfluous. 

Manganese,  which  is  frequently  present  in  zinc  ores,  must  be  first 
removed  by  treating  the  sample  with  nitric  acid  and  potassium 
chlorate.  L.  de  K. 

Quick  and  Exact  Test  for  Mercury  in  Urine.  By  Adolf 
Jolles  (. Monatsh .,  1900,  21,  352 — 360;  Zeit.  anal .  Chem .,  1900,  39, 
230 — 237). — The  urine  (100 — 150  c.c.)  acidified  with  concentrated 
hydrochloric  acid  (5 — 10  c.c.)  is  heated  with  potassium  chlorate 
(1*5 — 2  grams)  until  it  no  longer  smells  of  chlorine,  and  then  mixed 
with  a  dilute  solution  of  stannous  chloride ;  in  this  mixture,  a  gilt 
platinum  foil  is  placed  for  15  minutes;  the  foil  is  then  treated  with 
nitric  acid  and  the  solution  evaporated  to  a  small  bulk  and  tested  with 
stannous  chloride  or  hydrogen  sulphide.  It  is  thus  possible  to  detect 
0*000066  gram  of  mercury  in  100  c.c.  of  urine.  A  quantitative  method 
is  based  on  the  same  test,  the  yellow  coloration  produced  by  hydrogen 
sulphide  in  the  dilute  mercury  solution  being  compared  with  that  of 
solutions  of  known  strength.  R.  H.  P. 

Separation  and  Estimation  of  Mercury  as  Mercurous 
Oxalate.  By  0.  A.  Peters  (Amer.  J.  ScL,  1900,  [iv],  9,  401 — 406). — 
Mercury  in  solution  as  mercurous  nitrate  may  be  estimated  volumetri- 
eally  by  adding  a  known  weight  of  ammonium  oxalate  and  titrating 
the  excess  of  oxalic  acid  in  the  filtrate  with  standard  solution  of  pot¬ 
assium  permanganate.  An  attempt  to  estimate  the  oxalic  acid  in  the 
precipitate  proved  unsuccessful. 

In  solutions  containing  from  2 — 5  per  cent,  of  excess  of  nitric  acid 
(sp.  gr.  1*15),  mercurous  salts  may  be  quantitatively  separated  from 
mercuric  salts  if  the  latter  do  not  exceed  20  per  cent,  of  the  total 
mercury. 

Instead  of  estimating  the  mercurous  compound  volumetrically,  the 
precipitated  mercurous  oxalate  may  be  weighed  as  such.  As  it  is 
not  stable  at  100°,  however,  it  should  be  collected  on  a  weighed 
asbestos  filter  and  dried  over  sulphuric  acid  to  constant  weight,  which 
is  generally  accomplished  in  about  15  hours  if  the  weight  does  not  ex¬ 
ceed  a  few  decigrams.  L.  de  K. 

Estimation  of  Cerium.  By  Georg  von  Knorre  (Z?er.,  1900,33, 
1924 — 1929.  Compare  Abstr.,  1898,  ii,  311;  Job,  Abstr.,  1899, 
ii,  334). — Cerium  in  ceric  salts  may  be  readily  estimated  by  reduction 
with  excess  of  hydrogen  peroxide  and  subsequent  estimation  of  the 
excess  of  peroxide  by  standard  permanganate.  Hitherto,  no  good 
method  has  been  described  for  the  oxidation  of  cerous  to  ceric  salts ; 
the  author  finds,  however,  that  extremely  dilute  solutions  of  cerous 
compounds  which  have  been  acidified  with  the  smallest  possible 
amount  of  sulphuric  acid  are  readily  oxidised  by  boiling  for  a  few 
minutes  with  ammonium  persulphate ;  the  change  in  colour,  from 
colourless  to  yellow,  is  very  characteristic,  and  may  possibly  be  the 
most  delicate  test  for  cerium.  The  subsequent  estimation  of  the  ceric 
compound  is  carried  out  as  just  described.  J.  J.  S. 
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Estimation  of  Alumina  and  Ferric  Oxide  in  Natural 
Phosphates.  By  F.  P.  Veitch  {J.  Amer.  Chem.  Soc.y  1900,  22, 
246 — 258). — Estimation  of  Alumina. — One  gram  of  the  substance  is 
treated  in  a  platinum  dish  with  5 — 10  c.c.  of  hydrofluoric  acid 
and  after  2  or  3  hours  the  solution  is  evaporated  to  dryness  on 
the  water-bath ;  2  c.c.  of  sulphuric  acid  are  added,  and  the  whole 
gently  heated  until  the  substance  no  longer  flows  in  the  dish. 
When  cold,  10 — 20  c.c.  of  hydrochloric  acid  are  added,  and  after 
warming  a  few  minutes  to  soften  the  mass  this  is  transferred  to 
a  small  beaker  and  boiled  for  15 — 30  minutes  to  dissolve  all  alu¬ 
minium  compounds.  The  liquid  is  then  diluted  and  passed  through 
a  filter  and  the  undissolved  matter  is  well  washed.  To  the  filtrate 
are  added  50  c.c.  of  a  25  per  cent,  solution  of  ammonium  chloride, 
then  ammonia  until  alkaline,  and  then  enough  hydrochloric  acid  to 
just  redissolve  the  precipitate.  When  cold,  the  mixture  is  diluted 
to  about  250  c.c.,  and  a  50  per  cent,  solution  of  ammonium  thio¬ 
sulphate  is  added  drop  by  drop  until  the  solution  is  colourless, 
adding  in  all  20  c.c.  ;  the  beaker  is  covered  with  a  watch  glass 
and  the  mixture  is  boiled  for  half  an  hour.  The  precipitate,  after 
being  drained,  is  washed  back  into  the  same  beaker,  redissolved  in 
hydrochloric  acid,  mixed  with  2  c.c.  of  a  10  per  cent,  solution  of 
ammonium  phosphate,  and  reprecipitated  in  the  way  described.  The 
aluminium  phosphate  is  washed  20  times  with  a  5  per  cent,  solution 
of  ammonium  nitrate  and  ignited  over  the  blowpipe  to  constant  weight. 

Estimation  of  Ferric  Oxide. — One  gram  of  the  substance  is  heated 
with  20  c.c.  of  sulphuric  acid.  The  mixture  is  diluted  with  water 
and  filtered ;  should  organic  matter  be  suspected,  the  solution  is 
boiled  for  some  time  with  addition  of  a  little  potassium  chlorate.  The 
mixture  is  then  reduced  with  zinc  in  the  ordinary  way,  and  titrated 
with  a  standardised  solution  of  potassium  permanganate. 

Part  of  the  paper  is  devoted  to  a  criticism  of  existing  methods. 

L.  DE  K. 

Preparation  of  Potassium  Xanthate  for  Nickel  Estimations. 
By  Edward  D.  Campbell  (J.  Amer.  Chem .  Soc .,  1900,  22,  307 — 308. 
Compare  Abstr.,  1895,  ii,  421). — As  commercial  potassium  xanthate  is 
often  not  sufficiently  pure,  it  is  advisable  to  prepare  the  salt  specially. 
Fused  potassium  hydroxide  is  placed  in  a  tightly  stoppered  flask  and 
covered  with  absolute  alcohol,  of  which  2*5  c.c.  should  be  used  for 
each  gram  of  the  hydroxide.  When  dissolved,  the  liquid  is  poured  off 
from  any  undissolved  carbonate  into  a  beaker  which  is  placed  in  ice- 
water  until  the  temperature  is  reduced  to  10°  or  less,  and  carbon  di¬ 
sulphide  is  gradually  added  with  constant  stirring,  using  1  c.c.  for  each 
gram  of  potassium  hydroxide.  The  crystalline  mass  is  collected  on  a 
Buchner  funnel,  using  the  suction-pump,  washed  once  with  a  very 
little  absolute  alcohol,  and  then  twice  with  a  little  ether.  When 
properly  dried  at  about  100°,  the  compound  will  keep  for  years. 

L.  DE  K. 

Colorimetric  Estimation  of  Vanadium.  By  Louis  Maillard 
{Bull.  Soc.  Chim.f  1900,  [iii],  23,  559 — 563). — The  method  described 
is  adapted  for  the  estimation  of  small  quantities  of  vanadium,  and  is 
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based  on  the  red  coloration,  probably  due  to  the  formation  of  a  per- 
vanadic  acid,  produced  by  the  action  of  hydrogen  peroxide  on  vanadic 
acid.  10  c.c.  of  the  liquid  under  examination  are  placed  in  a  graduated 
cylinder,  1 — 5  c.c.  of  hydrochloric  acid  and  3 — 10  c.c.  of  an  ethereal  solu¬ 
tion  of  hydrogen  peroxide  added,  the  mixture  well  agitated,  and  water 
added  until  the  aqueous  layer  measures  15  c.c.  The  operation  is  re¬ 
peated  with  10  c.c.  of  a  0*1  per  cent,  solution  of  sodium  vanadate,  and 
the  two  liquids  examined  and  compared  in  a  colorimeter.  Experiments 
are  cited  to  prove  that  the  intensity  of  the  coloration  is  strictly  pro 
portional  to  the  amount  of  vanadic  acid  present,  and  is  not  affected  by 
excess  of  acid  and  hydrogen  peroxide,  or  by  the  presence  of  various 
salts.  N.  L. 

Electrolytic  Estimation  of  Bismuth.  By  Dmitry  Balachowsky 
(Compt.  rend.,  1900, 131,  179 — 182). — An  adherent  deposit  of  bismuth, 
suitable  for  quantitative  estimations,  may  be  obtained  by  working 
with  feeble  currents  (maximum  current  density  ND100~O'O6  ampere), 
roughened  electrodes,  and  slightly  acidic  solutions,  free  from  large 
quantities  of  haloid  salts. 

About  0*6  gram  of  the  sulphate  or  nitrate,  mixed  with  3 — 4  grams 
of  carbamide,  and  dissolved  in  5 — 6  c.c.  nitric  acid,  diluted  with  150  c.c. 
of  water,  are  electrolysed  in  a  roughened  Classen  capsule  for  6 — 8 
hours  at  60°,  with  a  current  density  of  0*03 — 0*04  ampere,  and  a  dif¬ 
ference  of  potential  1*5 — T9  volts  ;  towards  the  close  of  the  electrolysis, 
the  current  density  is  increased  to  0*08  ampere,  and  the  E.M.F,  to 
2  volts. 

Formaldehyde  or  acetaldehyde  may  be  added  instead  of  carbamide, 
and  in  this  case  the  operation  is  finished  by  warming  to  80 — 90°,  and 
slightly  decreasing  the  voltage  and  current  density. 

The  precipitated  metal  is  washed  without  stopping  the  current,  and 
dried  at  100°;  the  deposit  is  readily  removed  from  the  capsule  by  the 
action  of  nitric  acid.  The  analytical  results  are  exhibited  in  tabular 
form.  Gr.  T.  M. 

Bismuth  Cobalticyanide.  By  John  A.  Mathews  (J.  Amer. 
Chem.  /Soc.,  1900,  22,  274 — 277). — Further  particulars  are  given 
about  the  constitution  and  properties  of  bismuth  cobalticyanide 
(this  vol.,  ii,  318).  The  results  have  not  been  favourable  to  the  pro¬ 
posed  use  of  potassium  cobalticyanide  in  the  analysis  of  pig-leads,  but 
the  salt  may  be  used  in  the  analysis  of  regular  lead-bismuth  alloys.  It 
has  been  found  that  unless  1  c.c.  of  the  liquid  contains  at  least  0*0079 
gram  of  bismuth,  the  precipitation  is  not  complete  in  any  circum¬ 
stances.  As  a  rule,  the  precipitation  is  favoured  by  operating  at  the 
boiling  heat ;  once  a  precipitate  is  formed,  it  does  not  redissolve  even 
in  a  quantity  of  water,  which  would  have  prevented  its  formation  at 
the  beginning.  A  large  excess  of  the  reagent  also  increases  its  in¬ 
solubility,  also  the  presence  of  free  acetic  acid.  Bismuth  cobalti¬ 
cyanide  is  crystalline,  settles  and  filters  well,  and  does  not  completely 
give  up  its  water  below  165°.  The  formula  of  the  dry  compound  is 
BiCo(CN)6.  When  freshly  thrown  down,  the  precipitate  looks  white, 
but  on  the  filter  it  acquires  a  greenish  tint,  which,  on  drying,  changes 
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to  blue ;  on  exposure  to  the  air,  it  reabsorbs  water  and  assumes  a  pink 
colour.  L.  de  K. 

Determination  of  the  Hardness  of  Water.  By  Giuseppe 
Yenturoli  ( L’Orosi ,  1900,  23,  39 — 43). — To  obviate  the  inconveniences 
of  the  Clark  method  and  its  modifications  for  determining  the  hardness 
of  water,  the  following  process  is  recommended.  40  c.c.  of  the  water 
are  acidified  with  hydrochloric  acid  and  evaporated  to  dryness,  the 
residue  being  dissolved  in  distilled  water,  and  the  solution  mixed  with 
a  measured  volume  (50  to  60  c.c.)  in  excess  of  standard  sodium  carbonate 
solution  (0*429  gram  of  Nsl2COz  per  litre).  After  heating  to  boiling 
and  adding  methyl-orange  (or  another  indicator),  the  excess  of  sodium 
carbonate  present  is  determined  by  titration  with  an  acid  solution  of 
strength  equivalent  to  that  of  the  sodium  carbonate  solution.  This 
gives  the  total  hardness,  each  c.c.  of  the  sodium  carbonate  solution 
corresponding  with  1  part  of  calcium  carbonate  per  100,000  parts  of 
water.  To  obtain  the  separate  proportions  of  lime  and  magnesia  in 
the  water,  it  is  necessary  to  determine,  besides  the  total  hardness,  (1) 
the  hardness  after  the  calcium  salts  have  been  precipitated  with  am¬ 
monium  oxalate  solution,  this  giving  the  total  amount  of  magnesia ; 
(2)  the  hardness  after  the  water  has  been  boiled,  representing  the 
lime  and  magnesia  not  combined  with  carbonic  acid  ;  (3)  the  hardness 
after  the  removal  of  the  calcium  salts  from  the  boiled  water  by  means 
of  ammonium  oxalate,  this  giving  the  amount  of  magnesia  not  in  com¬ 
bination  with  carbonic  acid.  T.  H.  P. 

West  Indian  Sandalwood  Oil.  By  Ernst  Deussen  (Arch. 
Pharm .,  238,  149 — 156.  Compare  Abstr.,  1899,  i,  924;  this  vol., 
i,  242,  401). — This  oil  may  be  identified  by  the  large  amount  of 
santalol  it  contains.  The  percentage  of  this  alcohol  in  sandalwood 
oil  may  be  calculated  from  the  equation  P  =  a  x  22*2/s  -  (a  —0*42),  in 
which  a  represents  the  number  of  c.c.  of  normal  alkali  consumed, 
and  s  the  number  of  grams  of  the  acetylised  oil  used  in  the  experiment. 
As  the  constitution  of  this  oil  is  but  little  known,  the  author  has  sub¬ 
jected  a  genuine  sample  to  fractional  distillation,  analysis  and  further 
research. 

The  oil  boils  at  265°  under  atmospheric  pressure,  undergoing  slight 
decomposition,  but  on  distilling  under  23  mm.  pressure  6  fractions 
were  obtained,  boiling  respectively  at  139 — 147°,  147 — 155°,  155 — 160°, 
160 — 168°,  168 — 171°,  and  171 — 174°,  a  small  quantity  of  resinous 
matter  remaining  in  the  flask.  Most  of  the  oil  was  contained  in 
fractions  2,  4,  and  6.  Of  these,  2  and  4  were  subjected  to  ultimate 
analysis,  and  their  molecular  weight  was  determined  by  the  freezing 
point  method ;  the  results  obtained  showed  that  these  fractions  pro¬ 
bably  contain  a  mixture  of  a  sesquiterpene  alcohol  and  a  sesquiterpene. 

By  treating  a  solution  of  the  oil  in  twice  its  volume  of  dry  ether 
with  hydrogen  chloride,  bromide,  or  iodide,  crystalline  compounds 
were  obtained  which  chemically  and  physically  corresponded  with 
those  of  cadinene.  There  is,  therefore,  little  doubt  that  sandalwood 
oil  contains  cadinene,  the  amount  being  about  16  per  cent. 

L.  DE  K. 


580 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Valuation  of  Spirit  of  Camphor.  By  Alfred  Partheil  and 
A.  van  Haaren  {Arch.  Pharm .,  1900,  238,  164 — 166). — See  this 
vol.,  i,  507. 

Assay  of  Creosote.  By  A.  D.  Hall  {Analyst,  1900,  25, 
148 — 151). — One  hundred  c.c.  of  the  sample  are  put  into  a  distilling 
flask  and  the  measuring  flask  is  rinsed  with  5  c.c.  of  benzene  which  are 
afterwards  deducted  from  the  volume  of  the  distillate.  After  distilling 
until  nothing  more  comes  over  at  325°,  the  volume  of  the  distillate  is 
read  off.  This  is  then  shaken  with  100  c.c.  of  sodium  hydroxide 
solution  of  sp.  gr.  1*2  or  1*3,  and  the  mixture  put  in  a  water-oven 
for  at  least  1  hour,  being  shaken  from  time  to  time ;  when  cold,  the 
volume  of  the  alkaline  solution  is  read  off  and  the  greater  part  is 
withdrawn  by  means  of  the  tap  attached  to  the  graduated  cylindrical 
receiver. 

The  soda  solution  is  boiled  for  a  few  minutes  to  expel  hydrocarbons. 
When  cold,  10  c.c.  are  withdrawn  by  a  pipette  and  introduced  into  a 
Leffmann-Beam  milk  bottle  (specially  calibrated  for  the  purpose) ;  dilute 
sulphuric  acid  is  added  to  neutralise  the  alkali,  and  the  bottle  whirled 
in  the  machine  for  a  few  minutes.  When  cold,  the  volume  of  the 
tar  acids  is  read  off. 

To  the  contents  of  the  receiver  100  c.c.  of  dilute  sulphuric  acid 
(1:5)  are  now  added,  and  the  whole  is  heated  and  shaken  as  before. 
The  volume  of  the  acid  is  then  read  off  and  10  c.c.  are  mixed  with 
excess  of  alkali  in  a  milk  bottle,  which  on  being  whirled  causes  the 
liberated  tar  bases  to  collect  in  the  neck,  when  their  volume  may  be 
read  off. 

Technical  experiments  not  yet  concluded  seem  to  point  to  the  fact 
that  the  pyridine  tar  bases  are  quite  as  valuable  for  preservative 
purposes  as  the  tar  acids.  L.  de  K. 

Volumetric  Valuation  of  Syrup  of  Ferrous  Iodide.  By 
Erwin  Hupp  {Arch.  Pharm.,  1900,  238,  159 — 160). — The  process  is 
based  on  the  fact  that  on  adding  potassium  permanganate  to  an  acid 
solution  of  ferrous  iodide  the  iodine  is  liberated.  On  adding  potass¬ 
ium  iodide,  this  dissolves  and  at  the  same  time  a  further  amount  of 
iodine  is  liberated  by  the  action  of  the  ferric  salt  on  the  potassium 
iodide ;  the  iodine  may  then  be  titrated  with  sodium  thiosulphate. 
When  dealing  with  syrup  of  ferrous  iodide,  the  unavoidable  excess  of 
permanganate  is  rapidly  decomposed  by  the  sugar. 

Five  grams  of  the  syrup,  5 — 10  c.c.  of  water,  and  10  c.c.  of  dilute 
sulphuric  acid  are  introduced  into  a  100  c.c.  stoppered  bottle  and  a 
1  per  cent,  solution  of  potassium  permanganate  is  slowly  added  until 
the  liquid  remains  pink  for  a  few  seconds.  After  3  hours,  one  or  two 
grams  of  potassium  iodide  are  added,  and  after  remaining  in  the  dark 
for  another  hour,  the  liberated  iodine  is  titrated  with  A/10  sodium 
thiosulphate,  using  starch  as  indicator.  A  5  per  cent,  solution  of 
ferrous  iodide  consumes  24*2  c.c.  of  Nj  10  sodium  thiosulphate. 

L.  DE  K. 

Relation  of  the  Reducing  Power  of  Normal  Urine  to  the 
Amount  of  Certain  Nitrogen  Compounds  Present.  By  John  H. 
Long(J.  Jmer.(74em.ASbc.?  1900,22,309 — 327). — The  copper  solution  used 
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in  the  experiments  was  prepared  by  dissolving  in  water  8*166  grams  of 
crystallised  copper  sulphate,  15  grams  of  100  per  cent,  sodium  hydrox¬ 
ide,  25  c.c.  of  glycerol,  350  c.c.  of  ammonia  of  sp.  gr.  0*9  and  dilut¬ 
ing  to  1  litre.  Fifty  c.c.  are  diluted  with  50  c.c.  of  water  and  boiled  in 
the  well-known  Pavy  apparatus ;  to  prevent  too  rapid  an  escape  of 
ammonia,  some  paraffin  wax  is  added,  also  a  few  fragments  of 
pumice-stone,  and  the  burette  tip  for  discharging  the  sugar  solution  or 
the  urine  is  made  long  enough  to  pass  down  the  neck  of  the  flask  and 
below  this  paraffin.  If  the  saccharine  solution  contains  0’2  per  cent,  of 
dextrose,  then  1  mol.  of  this  will  reduce  exactly  5  *88  mols.  of  copper 
oxide.  Using  this  solution  with  uric  acid  and  creatinine,  it  was  found 
that  1  mol.  of  the  former  reduces  2*98  and  1  mol.  of  the  latter  1*998 
mols.  of  copper  oxide.  Processes  are  given  for  the  estimation  of  these 
substances  in  urine  so  as  to  be  able  to  allow  for  their  reducing  power 
when  estimating  the  reducing  power  of  a  sample  of  urine.  This  reduc¬ 
ing  power  is  larger  than  that  caused  by  uric  acid  and  creatinine, 
proving  the  presence  of  normally  existing  sugar  and,  possibly,  other 
reducing  substances. 

Estimations  of  urea  by  the  mercury  and  hypobromite  methods  and  its 
relation  to  the  uric  acid  are  also  given.  L.  de  K. 

Estimation  of  Glycogen.  By  Eduard  Pfluger  ( Pfliigers 
Archiv ,  1900,  80,  351—369,  527—532  ;  81,  1—7.  Compare  Abstr., 
1899,  ii,  529,  819). — Largely  polemical.  Austen’s  method  of  estimat¬ 
ing  glycogen  consists  in  a  preliminary  digestion  of  the  substance  with 
Finkelberg’s  pepsin,  and  subsequent  treatment  according  to  Iviilz’s 
method.  The  pepsin  used,  however,  contains  a  variable  amount  of 
glycogen  or  a  similar  polysaccharide  ;  the  glycogen  obtained  contains 
nitrogen,  and  a  loss  of  glycogen  occurs  in  prolonged  peptic  digestion. 
The  final  result  is  too  low.  A  protest  is  entered  against  the  incom¬ 
plete  and  incorrect  account  of  the  Pfliiger-Nerking  method  given  in 
Salkowski’s  recently  published  text-book.  A  number  cf  new  experi¬ 
ments  are  given  to  show  that  this  method  is  the  best  at  present  in 
vogue.  W.  D.  H. 

Estimation  of  Chloral  Hydrate  and  Chloroform  in  Toxi¬ 
cological  Analysis.  By  Carl  Kippenberger  (Arch.  Pharm .,  1900, 
238,  81 — 100). — When  chloral  is  distilled  with  an  alkali,  a  not  incon¬ 
siderable  portion  of  the  chloroform  formed  is  decomposed  according  to 
the  equation  CHC13  -I-  3KHO  =  3KC1  +  2H20  +  CO.  The  author  now 
estimates  this  carbon  monoxide  by  taking  advantage  of  its  reducing 
action  on  palladium  chloride. 

The  material  to  be  tested  is,  if  necessary,  rendered  faintly  acid, 
then  mixed  with  a  fairly  large  quantity  of  magnesium  oxide  and 
introduced  into  a  distilling  flask  placed  in  a  water-bath.  The 
flask  is  provided  with  a  doubly-perforated  cork,  one  opening  of  which 
is  connected  by  means  of  an  india-rubber  tube  and  clamp  with  a 
Woulf’s  bottle  containing  aqueous  caustic  potash.  This  arrangement 
allows  of  the  transmission  of  air  later  on.  Through  the  other  opening 
passes  a  tube  connected  with  a  small  condenser  which  in  turn  is  con¬ 
nected  with  another  Woulf’s  bottle,  then  with  a  wash  bottle  containing 
dilute  hydrochloric  acid,  and  finally  with  a  Lunge’s  10-bulb  tube  filled 
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with  solution  of  palladious  chloride  and  surrounded  by  hot  water ;  to 
this  bulb  tube  an  aspirator  is  attached  to  draw  a  current  of  air 
through  the  apparatus  when  no  more  chloroform  distils  over. 

On  heating  the  flask,  the  chloroform  and  water  vapour  condense  in 
the  Woulf's  bottle  and  the  chloroform  is  separated  mechanically  and 
weighed.  The  little  which  remains  dissolved  in  the  water  is  afterwards 
estimated  by  one  of  the  well-known  methods,  for  instance,  by  means 
of  Fehling’s  solution,  by  potassium  permanganate,  or  by  iodine. 
The  carbon  monoxide,  after  being  freed  from  volatile  impurities  by 
passing  through  the  acid,  now  enters  the  bulb  tube  and  causes  a  precipi¬ 
tate  of  metallic  palladium,  which  is  then  collected,  ignited  and  weighed. 
One  hundred  parts  of  palladium  correspond  with  26*42  parts  of  carbon 
monoxide  or  156*02  of  chloral  hydrate  or  112*6  parts  of  chloroform. 

L.  de  K. 

Acidity  of  Milk.  By  A.  L.  Tourchot  ( Expt .  Stat.  Record ,  1900, 
11,  578  ;  from  Brit ,  Food  Jour.}  1899,  1,  199). — Determinations  of 
acidity  in  a  large  number  of  milk  samples  showed  that  fairly  constant 
results  are  obtained  with  milk  less  than  12  hours  old,  the  amount  of 
Nj  10  soda  required  to  neutralise  10  c.c.  of  milk  being  1*4 — 1*6  c.c. 
Greater  acidity  indicates  that  the  milk  is  contaminated  or  less  fresh, 
or  else  that  it  was  from  cows  which  had  recently  calved.  Up  to 
two  weeks  after  calving,  cows  yield  milk  which  may  require  as  much 
as  1*8  c.c.  of  A/10  soda  to  neutralise  10  c.c. 

When  the  amount  of  soda  required  exceeds  1*7  c.c.  in  summer,  or 
1  *6  c.c.  when  the  cows  are  stall-fed,  the  milk  should  be  rejected  as  unfit 
for  food.  On  the  other  hand,  acidity  represented  by  less  than  1*2  or 
1*4  c.c.  of  Nj  10  soda,  in  winter  and  in  summer  respectively,  indicates 
addition  of  water  or  the  presence  of  an  unhealthy  cow  in  the  herd. 

N.  H.  J.  M. 

Examination  of  Brown  and  Taylor's  Official  Method  of 
Identifying  Butter.  By  John  A.  Hummel  (J.  Amer.  Chem.  Soc.> 
1900,  22,  327 — 329). — In  the  manufacture  of  renovated  butter,  the 
butter-fat  is  melted  and  then  rapidly  cooled  in  a  stream  of  cold  water  ; 
this  induces  a  semi-crystallisation  of  the  fat,  which  may  be  recognised 
by  the  microscope.  A  small  piece  of  the  sample  is  placed  on  a  glass 
slide  and  pressed  into  a  thin  film  with  a  cover  glass ;  it  is  then  at  once 
examined  with  a  polarising  microscope  magnifying  120 — 150  diameters. 
A  selenite  plate  is  placed  between  the  slide  and  the  lower  Nicol's  prism. 
In  every  case  normal  butters  gave  a  uniform  blue  coloured  field  show¬ 
ing  the  entire  absence  of  crystals,  but  the  renovated  samples  gave  a 
blue  field  mottled  with  yellow,  which  varied  in  intensity,  but  was  very 
distinct  in  each  case.  L.  de  K. 

Maize  Oil.  By  Howland  Williams  ( Analyst ,  1900,  25,  146—147). 

- — -A  table  is  given  containing  the  sp.  gr.,  potash-absorption,  free  fatty 
(oleic)  acids,  bromine  thermal  value,  iodine  values  according  to  Hiibl 
(15  hours)  and  to  Wijs  (15  minutes),  and  unsaponifiable  matters  of 
8  samples  of  maize  oil.  On  the  whole,  the  figures  are  fairly  constant, 
particularly  those  of  the  potash  absorption  and  the  bromine  thermal 
value. 
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Notwithstanding  its  high  iodine  value  (120*85 — 127*27),  it  possesses 
but  little  drying  power  and  is  not  likely  to  take  the  place  of  linseed 
and  similar  oils  in  the  manufacture  of  paints  and  varnishes. 

L.  DE  K. 

Nature  of  Klunge’s  Aloin  Reactions,  and  the  Oxidising 
Action  of  Cupric  Salts  in  the  Presence  of  Cyanogen  Com' 
pounds.  By  Eduard  Schaer  (Arch.  Pharm 1900,  238,  42 — 48). — 
It  is  pointed  out  that  a  close  analogy  exists  between  Klunge’s  reactions 
for  aloin  and  those  of  the  author  for  guaiacum ;  the  same  substances 
(haloid  salts,  hydrocyanic  acid,  ferrocyanides,  thiocyanates,  and  nitro- 
prussides)  which  produce  a  blue  coloration  when  added  to  a  mixture  of 
barbaloia  and  copper  sulphate  in  dilute  solution  also  produce  the 
amethyst  to  cherry-red  coloration  when  added  to  guaiacum-resin  (guai- 
aconic  acid)  and  copper  sulphate.  In  both  cases,  the  coloration  is  due 
to  an  oxidation  of  the  colouring  matter  ;  it  is  removed  by  various 
reducing  agents.  (See  also  this  vol.,  i,  512).  C.  F.  B. 

Estimation  of  Santonin.  By  Julius  Katz  ( Archiv  Pharm. ,  1900, 
238,  100 — 102.  Compare  Abstr.,  1899,  ii,  619;  this  vol.,  ii,  122.) — A 
controversy  with  Thater  on  the  estimation  of  santonin  in  Flores  cince. 
Whilst,  doubtless,  TbateFs  improved  process  yields  a  fairly  pure 
santonin,  yet  it  is  absolutely  useless  for  quantitative  purposes,  as  loss 
of  23 — 56  per  cent,  of  the  total  amount  of  santonin  is  caused  by  it. 

L.  de  K. 

Volumetric  Estimation  of  Alkaloids.  By  Otto  Linde  (Arch. 
Pharm.,  1900,  238,  102 — 135.  Compare  Abstr.,  1899,  ii,  534,  826). 
— When  titrating  alkaloids  with  standard  acid  and  alkali,  it  is  advisable 
to  avoid  an  excess  of  the  indicator,  to  have  the  solution  as  concentrated 
as  possible,  and  to  work  at  the  ordinary  temperature. 

The  following  indicators  may  be  used ;  they  are  classed  according  to 
their  sensitiveness  :  Iodeosin,  in  water  covered  with  ether ;  fluorescein 
and  gallein,  in  water,  covered  with  ether  or  in  alcohol ;  luteol,  in  water 
or  alcohol  (ether  or  chloroform  to  be  avoided) ;  phenacetolin,  in  alcohol 
or  water;  lacmoid,  in  alcohol,  less  satisfactory  in  water  with  or  with¬ 
out  addition  of  ether ;  cochineal,  in  water  or  alcohol ;  tincture  of  brazil* 
wood,  tincture  of  logwood,  hematoxylin,  brazilin,  azolitmin,  and  litmus, 
in  water ;  phenolphthalein,  in  water  (ether  and  chloroform  to  be 
avoided)  ;  rosolic  acid,  in  water  (ether  and  chloroform  to  be  avoided) ; 
Congo-red  (ether  to  be  avoided)  ;  methyl-orange,  in  water;  dimethyl* 
aminoazobenzene,  in  water  (ether,  alcohol,  and  light  petroleum  to  be 
avoided);  tropmolin,  in  water;  tincture  of  turmeric  and  Poirrier's 
blue  are  useless.  L.  de  K. 

Estimation  of  Alkaloids  by  Means  of  a  Titrated  Solution  of 
Iodine.  By  Carl  Kippenberger  (Arch.  Pharm.,  1900, 238,  135 — 148. 
Compare  Abstr.,  1895,  ii,  467 ;  1896,  ii,  282,  682). — A  lengthy  reply  to 
Scholtz’s  criticism  (Abstr.,  1899,  ii,  390).  The  author,  although  aware 
that  the  iodine  process  for  the  estimation  of  alkaloids  does  not  belong 
to  the  more  accurate  analytical  methods,  still  recommends  it  for 
practical  purposes.  Besides  repeating  previous  experiments,  fresh 
ones  have  been  made  with  caffeine  and  aconitine  ;  a  solution  of  silver 
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iodide  in  potassium  iodide  is  recommended  as  a  catalytic  liquid  to 
promote  the  action  of  the  iodine.  L.  de  K. 

[Estimation  of  Berberine.]  By  Julius  Troeger  and  Otto  Linde 
(Arch.  Pharm.y  1900,  238,  4 — 8). — See  this  vol.,  i,  515, 

Gluten  Constituents  of  Wheat  and  Flour,  and  their  Relation 
to  Bread-making  Qualities.  By  H.  A.  Guess  ( J '.  Amer.  Chem.  Soc ., 
1900, 22,  263 — 268). — The  following  method  of  analysis  is  proposed  : — 

(a)  Five  grams  of  the  finely-ground  meal  or  flour  are  put  into  a  250  c.c. 
flask,  and  a  1  per  cent,  solution  of  salt  is  added  from  a  pipette  with 
sufficient  pressure  to  prevent  any  tendency  to  clot  *  the  flask  is  then 
filled  to  the  mark,  shaken  at  intervals  for  an  hour,  and  left  at  rest  for 
2  hours.  Of  the  clear  filtrate,  two  duplicate  portions  of  100  c.c.  are 
withdrawn,  the  proteids  are  precipitated  with  a  few  c.c.  of  a  10  per 
cent,  solution  of  phosphotungstic  acid,  50  c.c.  of  the  clear  filtrate 
evaporated  with  sulphuric  acid,  and  the  amide-nitrogen  estimated  in  the 
usual  manner. 

( b )  One  gram  of  the  sample  is  put  into  a  500  c.c.  Kjeldahl  flask, 
mixed  with  alcohol  of  sp.  gr.  0*90,  thoroughly  shaken,  placed  in  a 
water-bath  maintained  at  a  temperature  slightly  below  the  boiling 
point  of  the  alcoholic  mixture,  and  agitated  every  10  minutes  for  an 
hour.  After  settling  for  an  hour,  the  liquid  is  poured  as  far  as  prac¬ 
ticable  into  a  similar  flask,  taking  care  not  to  disturb  the  deposit ;  this 
is  then  treated  four  times  in  succession  with  25  c.c.  of  hot  alcohol  to 
complete  the  extraction.  The  alcohol  is  distilled  off,  the  nitrogen  in 
the  residue  estimated,  the  amide-nitrogen  subtracted,  and  the  balance 
calculated  to  gliadin,  using  the  factor  x  5  7. 

(c)  The  residue  from  the  alcohol  extraction,  when  cold,  is  treated 
with  250  c.c.  of  a  1  per  cent,  solution  of  salt,  and  allowed  to  settle  for 
an  hour  ;  after  pouring  off  the  liquid  through  a  filter,  the  mass  is  again 
treated  with  another  250  c.c.  of  salt  solution,  shaken  at  intervals  for 
an  hour,  and  allowed  to  settle  for  2  hours,  when  the  liquid  is 
decanted  through  the  same  filter.  The  filter  and  contents  are  added 
to  the  residue  in  the  flask,  and  the  nitrogen  estimated  and  calculated 
to  glutenin. 

The  results  of  the  analyses  of  104  samples  are  communicated  in  a 
table.  At  present,  it  cannot  be  said  that  there  seems  to  be  a  true 
relation  between  the  ratios  of  the  various  proteids  and  the  practical 
value  of  the  sample  for  bread  making,  but  there  is  no  doubt  a  direct 
and  very  intimate  connection  between  them.  L.  de  K. 
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Origin  of  Certain  Unknown  Lines  in  the  Spectra  of  Stars 
of  the  fi- Crucis  Type,  and  the  Spectrum  of  Silicon.  By 
Joseph  Lunt  ( Proc .  Roy.  Soc>,  1900, 66,  44 — 50). — The  three  unknown 
lines  present  in  the  spectra  of  jS-Crucis,  e-Canis  Majoris,  and  stars  of 
that  type  (Gill,  Abstr.,  1899,  ii,  718),  have  been  obtained  from  pure 
helium  and  argon  tubes  with  a  highly  disruptive  spark,  and  are  shown 
to  be  due  to  silicon.  In  the  silicon  spectrum  from  these  tubes,  the 
enhanced  lines  noted  by  Lockyer  are  less  prominent  than  in  the  spec¬ 
trum  obtained  from  silicon  tetrafluoride  with  an  intensely  disruptive 
spark  ;  it  therefore  seems  that  great  variations  in  the  relative  inten¬ 
sities  of  the  silicon  lines  occur  in  stellar  spectra.  This  behaviour  of 
the  silicon  lines  is  important  in  the  determination  of  relative  stellar 
temperatures  (compare  Lockyer,  this  vol.,  ii,  181).  J.  C.  P. 

Liquid  Absorption  Spectra  in  the  Ultra-Red.  By  L. 
Puccianti  (Nuovo  Gimento ,  1900,  [iv],  11,  241 — 278). — The  absorp¬ 
tion  spectra  of  the  following  liquids  in  the  ultra-red  have  been  deter¬ 
mined  for  wave-lengths  of  2*7 5/*  and  less :  Benzene,  toluene,  o-,  m-, 
and  jo-xylene,  ethylbenzene,  methyl  iodide,  ethyl  iodide,  ether,  alcohol, 
methyl  alcohol,  pyridine,  allyl  alcohol,  carbon  disulphide,  and  carbon 
tetrachloride.  The  results,  together  with  those  of  Donath  (Ann.  Fhys . 
Chem .,  1896,  [ ii],  58,  609),  on  oil  of  turpentine,  oil  of  juniper,  oil  of 
rosemary,  oil  of  lavender,  safflower  oil,  oil  of  olives,  and  petroleum 
show  that  liquid  compounds  whose  molecules  contain  carbon  combined 
directly  with  hydrogen  exhibit  a  maximum  of  absorption  for  the 
wave-length  1*71/*.  Further,  besides  this  maximum,  all  the  benzene 
compounds  examined,  and  also  pyridine,  have  two  other  maxima  of 
absorption  in  common,  these  being  probably  due  to  the  peculiar  struc¬ 
ture  of  their  molecules.  The  spectra  of  the  three  alcohols  are  very 
similar,  and  have  maxima  of  absorption  for  a  wave-length  of  about 
2*10 y.  The  three  isomeric  xylenes  show  absorptions  almost,  although 
not  quite,  identical.  At  about  2*32 /*,  another  maximum  occurs  for 
toluene,  o-,  m-,  and  jt?-xylene,  ethylbenzene,  ethyl  iodide,  ether,  and 
methyl  and  ethyl  alcohols.  T.  H.  P. 

Sensitiveness  of  Silver  and  of  some  other  Metals  to  Light. 
By  James  Waterhouse  (Proc.  Roy.  Soc.,  1900,  66,  490 — 504). — The 
author  confirms  Moser’s  observation  that  silver,  exposed  under 
ordinary  conditions,  is  distinctly  sensitive  to  light ;  not  only  can  an 
invisible,  developable  image  be  obtained,  but  by  prolonged  exposure 
printed-out  impressions  are  produced  which  are  clearly  visible  after 
exposure.  Blue  and  violet  rays  are  shown  to  be  most  active  in  pro¬ 
ducing  this  effect.  It  seems  that  heat  does  not  play  any  active 
part  in  the  production  of  the  images,  although  higher  temperatures 
may  accelerate  the  action  of  light.  When  a  pure  silver  plate  has 
been  raised  to  a  red  heat,  plunged  in  dilute  sulphuric  acid,  washed, 
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dried,  and  exposed,  no  image  is  produced.  Of  other  metals,  the  only 
one  that  is  similarly  sensitive  is  lead.  J.  C.  P. 

Artificial  Radio-active  Barium.  By  A.  Debierne  ( Compt  rend., 
1900,  131,  333 — 335). — When  a  highly  radio-active  salt  of  actinium  is 
added  to  a  barium  chloride  solution,  the  latter  becomes  radio-active, 
and  the  results  are  more  marked  if  the  barium  is  precipitated  as 
sulphate  and  reconverted  into  chloride,  the  actinium  being  separated 
by  means  of  ammonium  hydroxide.  The  radio-activity  of  the  barium 
increases  with  the  duration  of  its  contact  with  the  actinium  salt, 
and  may  become  several  hundred  times  as  great  as  that  of  uranium. 
The  radiation  thus  induced  in  the  barium  resembles  that  of  the 
radio-active  barium  obtained  from  pitchblende,  is  associated  with  the 
atoms  of  the  metal,  and  persists  through  various  chemical  changes ; 
it  ionises  gases,  excites  the  phosphorescence  of  barium  platinocyanide, 
and  acts  on  photographic  plates.  Part  of  the  radiation  is  deflected  in 
a  magnetic  field,  and  the  anhydrous  chloride  of  the  metal  is  self- 
luminous.  Further,  the  barium  chloride  made  radio-active  by  induction 
can  be  fractionated,  and  the  radio-activity  is  more  intense  in  the  first 
crystals.  On  the  other  hand,  the  salts  do  not  show  the  spectrum  of 
radium,  and  the  induced  radio-activity  gradually  diminishes  in  inten¬ 
sity  (compare  this  vol.,  ii,  351,  352,  480).  0.  H.  B. 

Spectrum  of  Radium.  By  Eugene  Demarcay  {Compt.  rend.,  1900, 
131,  258 — 259). — A  specimen  of  radium  chloride,  prepared  by  Mme, 
Curie,  and  dissolved  in  hydrochloric  acid,  gave  a  spark  spectrum  in 
which  the  barium  lines  were  feeble,  and  only  the  line  4554*4  had  any 
marked  intensity.  On  the  other  hand,  it  gave  a  brilliant  radium 
spectrum,  which  did  not  contain  any  lines  in  addition  to  those  already 
observed  (this  vol.,  ii,  83).  Two  bands  described  ( loc .  cit.)  as  faint 
and  nebulous  were,  however,  very  distinct,  with  maximum  intensity 
at  about  4627*5  and  4455 — 4453*4  respectively.  The  line  4364*2,  for¬ 
merly  attributed  to  radium,  seems  to  be  identical  with  the  platinum 
line  4364*4,  and  the  origin  of  the  very  feeble  line  4600*3  is  uncertain. 
In  general  character,  the  radium  spectrum  resembles  the  spectra  of  the 
alkaline-earth  metals.  The  low  intensity  of  the  barium  spectrum 
indicates  that  this  specimen  of  radium  chloride  is  practically  pure. 

C.  H.  B. 

Radio-activity  of  Uranium.  By  Sib  William  Crookes  ( Proc . 
Roy .  Soc.f  1900,  66,  409 — 423). — In  agreement  with  an  observation  of 
M.  and  Mme.  Curie  (this  vol.,  ii,  82),  the  author  finds  that  all  radio-active 
minerals  contain  either  uranium  or  thorium  ;  pitchblende  shows  the 
most  intense  action,  and  gives  an  effect  roughly  proportional  to  the  per¬ 
centage  of  uranium  it  contains.  In  the  preparation  of  pure  uranium 
nitrate,  it  was  observed  (1)  that  solution  of  the  nitrate  in  ether  and 
subsequent  crystallisation  gave  an  inactive  product ;  (2)  that  the 
active  constituent  was  concentrated  in  the  aqueous  layer  formed  when 
crystallised  uranium  nitrate  and  ether  are  shaken  up  together.  The 
portion  insoluble  in  ether,  when  evaporated  to  dryness  with  nitric  acid 
and  crystallised  from  water,  has  the  same  appearance  (1)  as  ordinary 
uranium  nitrate,  (2)  as  the  product  from  the  ethereal  solution,  evapo- 
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rated  to  dryness  and  crystallised  from  water.  When  the  uranium 
nitrate  from  the  portion  insoluble  in  ether  is  submitted  to  fractional 
crystallisation,  the  radio-active  substance  is  concentrated  in  the 
mother  liquor.  A  highly  active  uranium  nitrate  obtained  in  this 
way  was  dissolved  in  water,  and  excess  of  ammonia  added ;  the  whole 
of  the  radio-activity  was  found  to  reside  in  the  ammonium  uranate 
formed.  Another  portion  of  active  uranium  nitrate  was  dissolved  in 
water,  and  excess  of  ammonium  carbonate  added ;  the  first  formed 
precipitate  almost  entirely  redissolved,  but  a  light  brown,  fluorescent 
portion,  remaining  insoluble  in  excess,  was  found  to  contain  almost  the 
whole  of  the  radio-active  constituent.  For  this  the  author  uses  pro¬ 
visionally  the  symbol  UrX,  and  shows  that  its  action  differs  from  that 
of  polonium,  inasmuch  as  the  emanations  from  the  latter  cannot  pass 
through  glass,  aluminium,  or  lead.  UrX  is  further  distinguished  from 
polonium  by  its  non-volatility  and  its  chemical  behaviour.  It  is  not 
so  easy  to  settle  whether  UrX  is  distinct  from  radium,  although  many 
considerations  point  to  its  not  being  this  substance ;  thus  radium  sul¬ 
phate  is  said  to  be  insoluble  in  water  and  acids,  whilst  UrX  dissolves 
easily  to  a  clear  solution  in  dilute  sulphuric  acid. 

Similar  experiments  with  thorium  nitrate  point  to  the  possibility  of 
separating  a  radio-active  substance  from  thorium.  J.  0.  P. 

Behaviour  of  Radium  at  Low  Temperatures.  By  O.  Behrend- 
sen  ( Ann .  Phys .,  1900,  [iv],  2,  335 — 337). — The  power  of  certain  sub¬ 
stances  possessing  radio-activity  to  discharge  a  metallic  conductor  has 
been  previously  shown  (Ann.  Phys.  Chem .,  1896,  [ii],  69,  220)  to  be 
diminished  by  lowering  the  temperature.  The  same  behaviour  has 
now  been  observed  in  the  case  of  a  radium  preparation.  J.  C.  P. 

Velocity  of  the  Ions  produced  in  Gases  by  ROntgen  Rays. 
By  John  Zeleny  (. Proc .  Roy.  Soc.>  1900,  66,  238 — 241). — The  author 
has  determined  the  velocities  of  the  ions  produced  in  air,  oxygen,  carbon 
dioxide,  and  hydrogen  by  Rontgen  rays.  Moisture  generally  diminishes 
the  ionic  velocity,  this  effect  being  specially  marked  in  the  case  of 
negative  ions.  Except  for  moist  carbon  dioxide,  the  velocity  of  the 
negative  ion  is  greater  than  that  of  the  positive  ion  (compare 
Rutherford,  Abstr.,  1898,  ii,  112;  Townsend,  Abstr.,  1899,  ii,  729). 

J.  C.  P. 

Electrical  Conductivity  in  Gases  traversed  by  Cathode  Rays. 
By  J.  C.  McLennan  (Proc.  Roy.  Soct)  1900,  66,  375 — 378). — It  has 
been  shown  that  when  a  gas  is  traversed  by  Rontgen  or  uranium  rays, 
positive  and  negative  ions  are  produced;  the  author  finds  that  this 
occurs  also  under  the  influence  of  cathode  rays.  When  cathode  rays 
of  a  given  strength  pass  through  a  gas,  the  number  of  ions  produced 
per  second  in  1  cub.  cm.  depends  only  on  the  density  of  the  gas,  and 
is  independent  of  its  chemical  composition.  Under  rays  of  constant 
intensity,  the  ionisation  in  a  particular  gas  varies  directly  as  the 
pressure.  It  is  shown  that  the  values  of  relative  ionisation  in  different 
gases  by  Rontgen  rays  of  constant  intensity  agree  well  in  most  cases 
with  those  obtained  for  cathode  rays.  J.  C.  P. 

41 — 2 


588 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Electrical  Effects  due  to  Evaporation  of  Sodium  in  Air  and 
other  Gases.  By  W.  Craig  Henderson  ( Proc .  Roy.  Soc 1900,  60, 
183—186). — When  sodium  is  fused  and  boiled  in  an  iron  cylinder,  an 
electrometer  connected  (1)  with  the  cylinder,  (2)  with  a  copper  plate 
suspended  in  the  vapour,  shows  considerable  electrification ;  this,  how¬ 
ever,  is  not  observed  when  the  air  in  the  cylinder  is  replaced  by  coal 
gas,  so  that  the  electrification  is  due  to  oxidation,  and  not  merely  to 
evaporation.  J.  C.  P. 

Electrolytic  Reduction  of  Difficultly  Reducible  Substances 
in  Sulphuric  Acid  Solution.  By  Julius  Tafel  (Zeit.  physikal . 
Chem .,  1900,  34,  187—228;  also  Ber .,  1900,33,  2209— 2224).— By 
comparing  the  volumes  of  hydrogen  liberated  (1)  in  a  sulphuric  acid 
voltameter,  (2)  at  the  cathode  of  a  cell  containing  a  reducible  substance 
in  sulphuric  acid  solution,  it  is  possible  to  follow  the  course  of  the 
reduction.  With  an  apparatus  constructed  on  this  principle,  the 
author  has  determined  under  what  conditions  the  process  of  reduction 
is  a  regular  one.  In  the  case  of  caffeine,  the  reducible  substance 
mainly  used  in  the  experiments,  no  reduction  takes  place  except  when 
the  cathode  is  of  lead  or  mercury,  the  cathode  potential  of  these  metals 
being  specially  high.  The  addition  of  small  quantities  of  other  metals 
to  the  cathode  liquid  stops  the  reduction  process,  and  there  is  a  simul¬ 
taneous  fall  in  the  cathode  potential.  In  certain  cases,  the  foreign 
metal  is  rendered  harmless,  and  the  reduction  process  started  again 
by  the  addition  of  lead  acetate.  In  view  of  these  experiments,  it  is 
probable  that  the  irregularities  usually  observed  in  the  reduction  process 
are  due  to  small  quantities  of  foreign  metals.  To  obtain  consistent 
results,  it  is  further  necessary  that  the  lead  electrodes  should  be  pre¬ 
pared  electrolytically,  and  have  a  superficial  coating  of  finely  divided 
peroxide.  Rise  of  temperature  accelerates  the  reduction  of  caffeine, 
but  only  to  a  small  extent  (compare  Abstr.,  1899,  i,  268). 

J.  C.  P. 

Chromium  Cell  for  the  Rectification  of  Alternating  Currents. 
By  J.  Livingston  R.  Morgan  and  W.  A.  Duff  (J.  Amer.  Chem.  Soc ., 
1900,  22,  331 — 334). — Two  electrodes,  one  of  chromium  and  the  other 
of  platinum,  are  immersed  in  dilute  sulphuric  acid.  When  the  platinum 
is  made  the  anode,  the  current  passes  freely ;  but  if  the  chromium  is 
made  the  anode,  no  current  goes  through  the  cell.  By  using  the 
chromium  as  anode  and  very  gradually  increasing  the  impressed  E.M.F., 
it  is  possible  to  stop  any  current  entirely  until  a  pressure  of  about  75 
volts  is  reached.  When  the  increase  in  the  E.M.F.  is  made  so  rapidly 
that  the  current  passes  from  chromium  to  platinum,  or  after  the  cell 
breaks  down  by  the  application  of  more  than  75  volts,  a  peculiar 
result  is  obtained.  Unlike  the  aluminium  cell,  the  chromium  cell, 
after  it  has  broken  down,  is  still  an  asymmetrical  resistance,  but  only 
when  the  platinum  plate  is  made  the  anode.  With  chromium  as  the 
anode,  the  current  now  passes  freely.  If  in  this  condition  the  cell  is 
broken  down  by  the  application  of  too  high  an  E.M.F.  to  the  platinum 
anode,  another  reversal  takes  place,  so  that  about  75  volts  can  again 
be  stopped,  using  the  chromium  as  anode.  This  change  in  the  behav- 
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iour  of  chromium  is  doubtless  due  to  the  change  from  the  { active  *  to 
the  4  inactive ’  state  (Hittorf,  Abstr.,  1898,  ii,  363  ;  1900,  ii,  127). 

The  authors  consider  that  these  results  confirm  the  theory  that  the 
action  of  the  aluminium  cell  is  due  to  the  formation  of  a  resistant  film, 
as  suggested  by  Norden  (this  vol.,  ii,  404  ;  compare  also  Wilson, 
Abstr.,  1899,  ii,  540).  E.  G. 

Existence  of  Thermal  Centres  of  Stability  in  Compounds. 
By  Geoffrey  Martin  ( Chem .  News,  1900,  81,  301 — 304). — The  heat 
of  formation  of  a  compound  varies  with  the  temperature,  and  the 
kinetic  theory  leads  to  the  conclusion  that  for  an  exothermic  com¬ 
pound  the  heat  of  formation  diminishes  as  the  temperature  rises. 
Victor  Meyer  has  shown  that  the  heat  of  formation  of  hydrogen  iodide 
is  at  first  negative,  becomes  zero  at  324°,  and  at  higher  temperatures 
is  positive  ;  an  example  of  an  endothermic  compound  changing  into  an 
exothermic  one.  The  author  supposes  that  this  is  a  general  phen¬ 
omenon,  and  that  the  exothermic  compound  may  pass  back  again  to 
the  endothermic  stage  as  the  temperature  rises.  According  to  this 
view,  the  positive  or  negative  value  of  the  heat  of  formation  is  a 
periodic  function  of  the  temperature.  Each  temperature  at  which  the 
heat  of  formation  is  zero  would  be  a  centre  of  stability.  It  is  not  to 
be  expected  that  a  gaseous  substance  would  exist  at  all  points  on  this 
curve,  but  it  should  exist  at  least  at  the  centres  of  stability.  The 
author  discusses  evidence  in  favour  of  this,  and  points  out,  inter  alia, 
that  silicon  hexachloride,  which  at  800°  is  completely  dissociated  into 
tetrachloride  and  silicon,  exhibits  no  dissociation  if  suddenly  raised 
above  1000°.  This  compound,  therefore,  is  stable  above  1000°  and 
below  350°,  but  cannot  exist  undissociated  at  intermediate  tempera¬ 
tures.  The  maximum  of  conductivity  shown  by  certain  acids  in 
solution  is  regarded  as  an  analogous  phenomenon.  J.  G.  P. 

Weight  of  Hydrogen  Desiccated  by  Liquid  Air.  By  Lord 
Rayleigh  (Proc.  Roy.  Soc .,  1900,  68,  334). — The  density  of  hydrogen 
dried  by  liquid  air,  acting  as  a  cooling  agent,  is  the  same  as  that 
obtained  when  phosphoric  oxide  is  used  to  effect  desiccation. 

J.  C.  P. 

Distillation  of  Liquid  Air,  and  the  Composition  of  the 
Gaseous  and  Liquid  Phases.  I.  At  Constant  Pressure  By 
Edward  C.  C.  Baly  (Phil.  Mag.,  1900,  [  v],  49,  517— 529).— The  experi¬ 
ments  were  made  in  order  to  render  possible  the  determination  of  the 
temperature  of  boiling  air  by  the  analysis  of  the  gas  evolved.  The 
results  are  summed  up  in  two  curves  which  show  (1)  the  boiling  point 
at  760  mm.  of  all  mixtures  of  oxygen  and  nitrogen,  (2)  the  tempera¬ 
ture  at  which  any  mixture  of  oxygen  and  nitrogen  will  liquefy,  and 
the  composition  of  the  liquid  formed.  When  r  / 100  is  the  ratio  of 
the  compounds  in  the  gaseous  phase,  and  r/100  the  corresponding 
ratio  in  the  liquid  phase,  then  the  most  probable  relation  between  r 
and  r  throughout  the  distillation  is  found  to  be  r  —  0'2097  x  r 106737 
(compare  Lehfeldt,  Phil.  Mag.,  1895,  [v],  40,  397).  There  does  not 
appear  to  be  any  connection  between  the  ratio  of  the  vapour  pressures 
and  the  composition  of  the  gaseous  phase  in  the  distillation  of  oxygen 
and  nitrogen  at  constant  pressure.  J.  C,  P, 
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Viscosity  of  Argon  as  affected  by  Temperature.  By  Lord 
Rayleigh  ( Proc .  Roy.  Soc .,  1900,  66,  68 — 74). — The  time  of  passage 
of  a  quantity  of  argon  through  a  capillary  tube  has  been  determined 
at  two  different  temperatures.  It  was  thought  probable  that  the 
viscosity  of  argon  would  vary  with  the  temperature  in  another 
manner  than  that  of  the  diatomic  gases,  oxygen,  hydrogen,  and 
nitrogen,  but  the  experimental  work  shows  that  there  is  no  great 
difference.  When  y /f^  =  [0f/0]nt  where  y!  and  y.  are  the  viscosities  at 
the  absolute  temperatures  6'  and  0,  then  'n  has  the  following  values  : 
air  (dry),  0*754 ;  oxygen,  0*782;  hydrogen,  0'681;  argon  (impure), 
0*801  ;  argon  (best),  0*815.  J.  C.  P, 

Influence  of  the  Medium  on  the  Velocity  of  Reaction.  By 
Gustav  BuchbOck  (Zeit.  physikal .  Chem 1900,  34,  229 — 247). — A 
previous  investigation  (Abstr,,  1897,  ii,  398)  has  shown  that  the 
velocity  of  decomposition  of  carbonyl  sulphide  in  various  aqueous 
solutions  depends  partly  on  the  viscosity  of  the  solutions.  This 
investigation  has  now  been  amplified  on  the  basis  of  van't  Hoff’s 
theory,  according  to  which  the  velocity  of  reaction  in  various  media  is 
defined  by  the  equation  dC/dt  =  kC/S  ;  here  C  is  the  concentration, 
and  8  represents  the  quantities  of  the  reacting  substance  (carbonyl 
sulphide)  which  are  in  equilibrium  with  each  other  in  the  various 
media.  The  author  has  taken  isosmotic  solutions  of  a  number  of  salts 
and  acids,  and  determined  the  absorption  coefficient  and  decomposition 
velocity  constant  of  carbonyl  sulphide  in  these  solutions ;  he  has 
further  measured  the  viscosity  of  the  solutions.  In  general  it  is  seen 
that  the  greater  the  viscosity  the  smaller  the  value  of  k.  The  product 
of  the  two  has  for  inorganic  solutions  a  fairly  constant  value  (8*84), 
quite  different,  however,  from  the  value  obtained  in  the  case  of  the 
organic  acids.  It  is  pointed  out  that  the  product  of  reaction  velocity 
and  viscosity  is  a  linear  function  of  the  absolute  quantity  of  water  in  the 
solutions  ;  if  allowance  is  made  for  this,  it  is  seen  that  the  velocity  of 
decomposition  of  thiocarbonic  acid  in  such  aqueous  isosmotic  solutions 
as  are  in  equilibrium  with  respect  to  thiocarbonic  acid,  is  inversely 
proportional  to  the  viscosity  of  the  solutions.  J.  O.  P. 

Reply  to  Criticism.  [Chemical  Affinity.]  By  Wilhelm  Vaubel 
(Chem.  Zeit.,  1900,  24,  371 — 373). — A  recapitulation  of  the  author's 
theories  (see  this  vol.,  ii,  264,  274),  and  a  reply  to  Kiister's  criticisms 
in  particular.  J.  C.  P. 

Affinity  Constants  of  Acids  containing  a  Ring  of  Seven 
Carbon  Atoms.  By  W.  A.  Roth  ( Ber .,  1900,  33,  2032 — 2035. 
Compare  Willstatter,  Abstr.,  1899,  i,  651). — The  following  affinity 
constants  in  absolute  units  at  25°  have  been  determined  :  a-Cyclo- 
heptatrienecarboxylic  acid  (a-isophenylacetic  acid),  0*003672; 
/^-c^/c/oheptatrienecarboxylic  acid  (/2-zsophenylacetic  acid),  A  —  0  004101 ; 
A^cycfoheptenecarboxylic  acid,  K—  0*000992  and  for  another  solution, 
after  correcting  for  the  conductivity  of  the  water,  A=  0*000928. 
A2-(7ycfoheptenecarboxylic  acid  gave,  in  three  different  solutions,  the 
corrected  values  K  =* 0*00267,  0*00260  and  0*002606  respectively; 
this  acid  appears  to  undergo  a  gradual  chemical  change  resulting  in  a 
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diminution  of  the  value  of  K,  the  highest  number  for  which  is  hence 
probably  the  most  accurate.  T.  H.  P. 

Nature  and  Properties  of  Colloidal  Solutions.  By  Giuseppe 
Bruni  and  N.  PappadA  ( Atti  Real.  Accad .  Lincei ,  1900,  [v],  9,  i, 
354 — 358). — Solutions  of  the  following  colloids — silicic  acid,  ferric 
hydroxide,  chromic  hydroxide,  ferric  ferrocyanide,  egg  albumin,  and 
gelatin — were  prepared  and  submitted  to  dialysis  for  varying  periods, 
never  less  than  a  fortnight,  the  external  liquid  being  frequently 
changed.  In  no  case  was  any  of  the  colloid  found  to  diffuse  through 
the  dialyser,  and  further,  the  freezing  points  of  the  colloidal 
solution  and  of  the  external  liquid  with  which  it  is  in  equilibrium 
show  only  very  small  differences,  which  are  in  both  senses  and  within 
the  limits  of  experimental  error.  Vapour  tension  experiments,  carried 
out  by  a  modification  of  Ostwald  and  Walker's  method,  a  current  of 
air  being  passed  through  a  series  of  five  flasks,  the  first  three  contain¬ 
ing  the  colloidal  solution,  and  the  others  the  corresponding  exterior 
liquid  from  the  dialysing  apparatus,  showed  no  variation  in  the  vapour 
pressures  of  the  various  liquids.  Semi-colloids,  for  example,  dextrin 
or  molybdic  acid,  in  solution  pass  comparatively  readily  through  a 
dialyser  and  also  give  small  depressions  of  the  freezing  point,  which 
are,  however,  quite  appreciable  and  proportional  to  the  concentration ; 
dextrin,  for  example,  gives  a  molecular  weight  1135,  corresponding 
with  the  formula  (C6H10Ofj)7.  Semi-colloids  must  hence  be  regarded 
as  substances  which,  in  solution,  have  very  high  molecular  weights. 
With  colloids,  however,  no  real  solution  takes  place,  the  substance 
remaining  suspended  in  the  liquid  in  a  very  fine  state  of  subdivision. 
This  view  finds  confirmation  in  the  application  of  the  phase  rule  to 
such  solutions.  If  they  are  true  solutions,  on  freezing  there  would  be 
three  co-existent  phases — ice,  solution,  and  vapour — the  system  being 
mono- variant,  whilst  in  the  case  of  a  solution  containing  a  solid  in 
suspension,  there  would  be  another  phase  and  the  system  would  be 
non-variant.  That  the  latter  is  the  fact  is  shown  by  the  constancy  of 
the  temperature  of  freezing,  which  in  the  former  case  would  vary  with 
the  concentration.  This  conclusion  is  in  accord  with  that  of  Stoeckel 
and  Vanino  (this  vol.,  ii,  11),  arrived  at  from  a  study  of  the  optical 
properties  of  colloidal  solutions  of  the  metals.  T.  H.  P. 

Nitrogen  Peroxide  as  a  Solvent.  By  Giuseppe  Bruni  and  P. 
Berti  (Atti  Real.  Accad.  Lincei ,  1900,  [v],  9,  i,  321 — 326). — The 
cryoscopic  behaviour  of  solutions  of  the  following  compounds  in  nitro¬ 
gen  peroxide  has  been  examined  :  nitromethane,  nitroethane,  acetic, 
butyric,  trichloroacetic,  picric,  and  nitric  acids.  Nitromethane,  nitro¬ 
ethane,  and  picric  acid  show  normal  molecular  weights,  whilst  all  the 
other  compounds  examined  show  depressions  of  the  freezing  points  less 
than  the  normal,  hence  nitrogen  peroxide  is  not  only  devoid  of  dis¬ 
sociating  power  but  must  be  classed  with  those  solvents  in  which 
hydroxy-compounds  are  associated.  T.  H.  P. 

Cryoscopic  Behaviour  of  Nitro-derivatives  in  Formic 
Acid.  I.  By  Giuseppe  Bruni  and  P.  Berti  (Atti  Real.  Accad . 
Lincei ,  1900,  [v],  9,  i,  273 — 279). — The  cryoscopic  behaviour  of  the 
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following  nitro*  derivatives  in  formic  acid  has  been  determined  :  Nitro¬ 
benzene,  m-dinitrobenzene,  1:3: 5-trinitrobenzene,  2:4: 6-trinitro¬ 
toluene,  l-chloro-2  :  4  :  6-trinitrobenzene,  picric  acid,  methyl  picrate, 
jo-nitro benzoyl  chloride,  nitromethane,  nitroethane,  chloropicrin.  The 
results  show  that  the  aromatic  nitro- derivatives  are  all  more  or  less 
dissociated  in  formic  acid  solution,  whilst  those  of  the  aliphatic  series 
show  no  signs  of  dissociation.  Picric  acid  is  not  more  dissociated  than 
its  methyl  ether,  the  presence  of  the  hydroxyl  group  being  apparently 
without  effect  on  the  dissociation,  which,  however,  tends  to  increase 
with  the  accumulation  of  electro-negative  groups  in  the  molecule.  The 
presence  of  a  small  quantity  of  water  in  the  formic  acid  does  not 
increase  its  dissociating  power. 

This  dissociation  of  aromatic  nitro* derivatives  in  formic  acid  solution 
is  probably  due  to  the  formation  of  an  additive  product  of  the  type 
R*N0(0H)(C02H).  Such  compounds  would  be  capable  of  dissociation 
and  similar  additive  products  should  also  be  formed  with  acetic  acid, 
but  in  this  case  they  are  not  indicated  by  the  cryoscopic  behaviour, 
since  acetic  acid  has  no  dissociating  power.  One  fact  in  favour  of 
this  hypothesis  is  that  solutions  of  aromatic  polynitro-derivatives  in 
anhydrous  formic  acid  are  colourless  even  at  high  concentrations, 
whilst  with  other  solvents,  whether  possessed  of  dissociating  power  or 
not,  they  form  intensely  yellow  solutions.  T.  H.  P. 

Behaviour  of  Nitro-derivatives  in  Formic  Acid  Solution.  II. 
By  Giuseppe  Bruni  and  P.  Berti  (Atti  Beal  Accad.  Lincei ,  1900,  [v], 
9,  i,  393 — 400). — In  formic  acid  solution,  the  following  nitro-compounds 
all  show  abnormally  small  molecular  weights  on  freezing :  trinitro- 
jo-xylene,  o-,  m-,  and  p-chloronitrobenzenes,  o-,  m-,  and  p-nitrobenzoic 
acids,  methyl  o-,  m-,  and  p -  nitrobenzoates. 

The  molecular  weights  of  s-trinitrobenzene,  2:4: 6  trinitroanisole, 
dinitromesitylene  and  trinitromesitylene  were  determined  in  boiling 
formic  acid,  the  last  two  compounds  being  almost  insoluble  in  the 
freezing  acid.  The  molecular  raising  of  the  boiling  point  of  formic 
acid  is  k  =  34,  as  determined  for  solutions  of  /?-naphthol  and  benzoic 
acid.  Of  the  four  compounds  mentioned,  the  first  three  show  marked 
dissociation  in  boiling  formic  acid,  whilst  trinitromesitylene  gives  the 
normal  molecular  weight,  whence  the  conclusion  is  drawn  that  for  a 
compound  to  show  dissociation  in  formic  acid  solution  the  presence  of  a 
mobile  hydrogen  atom  in  the  molecule  is  necessary. 

To  test  the  hypothesis  advanced  in  a  former  paper  (see  preceding 
abstract),  according  to  which  dissociation  in  formic  acid  is  due  to  the 
formation  of  an  additive  product  of  the  acid  with  the  dissolved  sub¬ 
stance,  the  freezing  point  curve  for  mixtures  of  formic  acid  and  o-chloro- 
nitrobenzene  was  studied.  The  curve  is  composed  of  two  branches 
meeting  in  one  cryohydric  point,  as  is  the  case  for  mixtures  of  two 
substances  which  do  not  combine,  and  completely  excludes  the  existence 
of  an  additive  compound.  T.  H.  P. 

Oxidations  with  Free  Oxygen.  By  Wilhelm  Ostwald  (Zeit. 
physikal.  Chem.>  1900,  34,  248 — 252). — The  occurrence  of  ozone  in 
oxidation  processes  has  been  attributed  to  the  primary  formation  of  a 
higher  oxide  of  the  oxidisable  substance,  which  then  splits  up  into  a 
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lower  oxide  and  ozone.  The  author  deals  with  the  theoretical  side  of 
this  view,  and  points  out  that  ozone  has  a  higher  oxidation  potential 
than  the  oxygen  from  which  it  is  derived,  and  that  the  energy  neces¬ 
sary  to  raise  the  oxidation  potential  must  be  obtained  from  some  other 
reaction,  namely,  the  formation  of  a  more  stable  oxide.  These  two 
processes,  however,  must  be  intimately  connected  with  one  another, 
and  expressible  by  a  single  chemical  equation  with  definite  integral 
coefficients.  Thus,  when  ozone  occurs  in  the  oxidation  of  phosphorus, 
it  is  incorrect  to  suppose  that  (1)  energy  is  derived  from  the  oxidation 
of  the  phosphorus,  (2)  this  energy  converts  oxygen  into  ozone,  the  two 
processes  being  independent ;  on  the  contrary,  they  must  be  intimately 
related,  and  this  is  done  by  postulating  the  intermediate  formation  of 
a  higher  oxide.  The  criterion  for  the  formation  of  such  an  inter¬ 
mediate  compound  is  the  occurrence  of  the  final  products  in  definite 
chemical  proportions.  J.  C.  P. 

Crystallographic  Characters  of  some  Isomorphous  Potass¬ 
ium  Salts.  By  F.  Corio  ( Zeit .  Kryst.  Min.,  1900,  32,524 — 526  j 
from  Atti  Soc.  Sci.  Nat.  Modena ,  1898,  16,  73 — -117). — Optical  and 
crystallographic  determinations  are  given  of  potassium  sulphate  and 
potassium  chromate  and  of  crystals  containing  various  proportions  of 
these  two  salts.  L.  J.  S. 

Comparative  Crystallographical  Study  of  the  Double  Selen- 
ates  of  the  Series  R2M(Se04)2,6H20.  I.  Salts  in  which  M  is 
Zinc.  By  Alfred  E.  Tutton  ( Proc .  Roy.  Soc.,  1900,  66,  248 — 250). 
— In  the  double  salts  examined,  B  represents  potassium,  rubidium,  and 
caesium.  The  characters  of  the  rubidium  double  selenate  lie  invariably 
between  those  of  the  potassium  and  caesium  salts.  Comparison  of  the 
results  obtained  with  those  previously  communicated  (Trans.,  1893,  63, 
337  ;  1896,  69,  344),  shows  that  the  replacement  of  sulphur  by 
selenium  is  generally  accompanied  by  a  change  in  the  morphological 
and  physical  constants  similar  to  that  accompanying  the  replacement 
of  one  alkali  metal  by  another  of  higher  atomic  weight.  In  the 
heavier  selenate  molecules,  however,  the  amount  of  change  caused  by 
varying  the  alkali  metal  is  often  less  than  in  the  case  of  the  double 
sulphates.  J.  C.  P. 

Acetylene  Gas  as  Fuel  in  Chemical  Laboratories.  By  Arthur 
Lachman  ( Amer .  Chem.  J .,  1900,  24,  39 — 45). — The  author  thinks 
that,  in  cost,  convenience,  or  feasibility,  acetylene  c  tnnot  compete  with 
u  gasoline  gas  ”  (air  saturated  with  gasoline  vapour)  as  a  laboratory 
fuel.  J.  J.  S. 

Etymological  Researches  on  the  Names  of  the  Chemical 
Elements,  from  which  the  International  and  National  Symbols 
are  derived,  with  Special  Reference  to  the  German  Names. 
By  Paul  Diergart  (J.  pr.  Chem.,  1900,  [ii],  61,  497 — 531). — An 
etymological  paper,  which  traces  the  derivation  of  the  common  names 
pf  the  elements  and  throws  much  light  on  their  history.  R.  H.  P. 
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Electrolysis  of  Concentrated  Hypochlorite  Solutions.  By 
Andre  Brochet  ( Gompt .  rend,,  1900,  131,  340 — 343). — When  a  solu¬ 
tion  of  sodium  hypochlorite  containing  sodium  hydroxide  is  electro¬ 
lysed,  the  proportion  of  hypochlorite  at  first  diminishes  rapidly,  and 
afterwards  more  slowly,  finally  becoming  constant.  At  the  same  time, 
the  proportion  of  chlorate  increases,  at  first  very  rapidly,  then  more 
slowly,  and  afterwards  at  a  constant  rate.  The  reduction  at  the 
cathode  is  almost  constant  for  some  time,  then  diminishes  somewhat 
rapidly,  and  afterwards  becomes  constant  again  ;  the  oxidation  at  the 
anode  is  at  first  constant,  then  increases  slowly,  and  finally  reaches 
a  limit.  The  presence  of  sodium  hydroxide  does  not  affect  the  reduc¬ 
tion  of  the  hypochlorite,  but  very  materially  affects  the  limits  of  the 
reactions.  C.  H.  B. 

Composition  of  Nitrogen  Iodide.  By  F.  D.  Chattaway  ( Amer . 
Ghem.  J 1900,  24,  138— 158).— See  Proc.,  1899,  15,  18. 

Action  of  Light  on  Nitrogen  Iodide.  By  F.  D.  Chattaway  and 
K.  J.  P.  Orton  (Amer.  Ghem .  J.,  1900,  24,  159 — 167). — See  Proc., 
1899,  15,  18. 

Transformation  of  Hyponitrous  Acid  into  Hydrazine.  By 
Freiherr  von  Brackel  (. Ber .,  1900,  33,  2115 — 2116). — An  acid 
aqueous  solution  of  hyponitrous  acid  was  treated  with  sodium  hydrogen 
sulphite  in  the  cold  ;  the  product  reduced  Fehling’s  solution  in  the 
cold.  It  was  concentrated  under  diminished  pressure  and  reduced 
with  zinc  dust  and  acetic  acid  ;  the  solution,  when  freed  from  zinc, 
reduced  Fehling’s  solution  in  the  cold,  and  gave  a  precipitate  of 
benzalazine  with  benzaldehyde ;  it  must  therefore  have  contained 
hydrazine.  C.  F.  B. 

Nitrohydroxylaminic  Acid.  By  Angelo  Angeli  and  Francesco 
Angelico  ( Gazzetta ,  1900,  30,  i,  593 — 595). —  The  potassium ,  K2N203, 
calcium  (with  JH20),  strontium  (with  H20),  lead ,  and  cerium , 
Ce2(N203)3*  Ce(OH)3  ?,  salts  of  nitrohydroxylaminic  acid  have  been 
prepared.  Solutions  of  the  sodium  salt  rapidly  absorb  oxygen  from 
the  air,  forming  sodium  nitrite,  which  in  presence  of  excess  of  the 
nitrohydroxylaminate  partially  undergoes  further  oxidation  to  nitrate. 
Nitrohydroxylaminic  acid,  which  is  unstable  and  could  not  be  isolated, 
decomposes  in  various  ways  depending  on  the  conditions ;  by  means  of 
acids  it  is  broken  up  almost  quantitatively  according  to  the  equation  : 
H2N203  =  2NO  +  H20,  small  quantities  of  nitrous  and  possibly  of 
hyponitrous  acid  also  being  formed.  On  boiling  the  sodium  salt  with 
water,  one  half  of  the  total  nitrogen  is  evolved  in  the  form  of  nitrous 
oxide  and  the  rest  remains  as  sodium  nitrite,  2H2N203  =  2HNOs  + 
N20  +  JI20;  this  reaction  indicates  the  structure  0.’N(OH)IN#  OH 
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for  the  acid.  On  heating  the  sodium  salt  to  incipient  fusion,  sodium 
nitrite  and  hyponitrite  are  formed  thus  :  20IN(0H)IN*0H==  2HN02  + 
OH’NIN’OH.  The  aqueous  solution  of  the  sodium  salt  readily  reacts 
with  aldehydes  with  development  of  heat;  with  acetaldehyde,  the  sodium 
salts  of  nitrous  and  acetohydroxamic  acids  are  formed.  T.  H.  P. 

Solubility  of  Quartz  in  Sodium  Silicate  Solutions.  By 
Giorgio  Spezia  (Atti  Accad.  Sci .  Torino ,  1900,  35,  750 — 761). — 
Dilute  solutions  of  sodium  silicate  acting  on  quartz  at  high  tempera¬ 
tures  exert  a  decided  solvent  action  on  it.  At  lower  temperatures, 
the  quartz  is  re-deposited,  Sterry  Hunt’s  hypothesis  that  such 
deposition  is  due  mainly  to  diminution  in  pressure  being  in  this  case 
untenable.  T.  H.  P. 

Constitution  of  Glass  and  Allied  Products.  By  Karl  Zul- 
kowski  ( Ghem .  Centr .,  i,  1041 — -1042  ;  from  Ghem.  Ind .,  1900,  23, 
108 — 114). — Like  silicic  acid,  boric  acid  forms  higher  poly-acids  of  the 
type  B27l037l_i(0H)2  or  wB203,H20.  When  melted  with  alkali 
carbonates,  it  behaves  like  silicic  acid,  and  with  excess  of  the  carbon¬ 
ate  tends  to  form  a  metaborate,  hence  in  boron  glass  probably  only 
polymetaborates  are  present.  Compounds  of  borosilicic  acid  probably 
occur  in  silicate  glass  containing  boric  acid. 

When  silicate  glass  is  rendered  opaque  by  adding  tin  dioxide,  poly- 
metastannates  which  are  less  fusible  and  are  insoluble  in  the  fused 
mass  are  formed.  The  opaque  particles  of  enamel  glass  probably  also 
consist  of  these  compounds.  Whilst,  however,  polymetastannates  of 
the  type  KOSnOOSnO'OK  are  formed  by  fusing  tin  dioxide  with 
potassium  carbonate,  the  ordinary  metastannate,  SnO(ONa)2  is 
obtained  with  sodium  carbonate  ;  the  production  of  normal  or  acid 
stannates  seems  to  be  less  dependent  on  the  kind  of  alkali  than  on  the 
melting  point. 

Unlike  the  anhydrides  of  the  other  glass-forming  acids,  calcium 
metaphosphate,  when  melted  with  potassium  carbonate,  forms  an 
orthophosphate.  The  composition  of  pure  phosphate  glass  corresponds 
with  that  of  silicate  glass,  and  the  polymetaphosphoric  acids  formed 
are  of  the  type  P2nC5n_i(OH)2  or  wP205,H20.  Calcium  metaphosphate 
is  prepared  by  gradually  heating  and  then  melting  crystallised  mono¬ 
calcium  orthophosphate  at  an  orange-red  heat.  E.  W.  W. 

So-called  Electrolytic  Silver  Peroxide  [Silver  Peroxy- 
nitrate.  By  Ottokar  Sulc  ( Zeit .  anorg.  Ghem .,  1900,  24,  305 — 313. 
Compare  Abstr.,  1896,  ii,  521). — The  compound  Ag7NOn,  obtained  by 
the  electrolysis  of  a  solution  of  silver  nitrate,  has  been  subjected  to 
further  investigation.  When  dissolved  in  ammonia,  it  liberates  2*8 
per  cent,  of  nitrogen,  that  is,  2  mols.  of  ammonia  are  oxidised  by 
3  of  the  oxygen  atoms  of  the  peroxide.  When  heated  at  120° 
during  16  hours,  it  decomposes,  evolving  8*46  per  cent.,  or  5  atomic 
proportions  of  oxygen,  whilst  at  lower  temperatures  the  decomposition 
is  slower,  and  does  not  proceed  so  far.  From  these  results,  the  author 
proposes  the  formula  AgN03,3Ag202,20  for  the  substance  (compare 
Mulder  and  Heringa,  loc.  cit.).  E.  C.  B. 
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Manganese  Compounds.  I.  Ammonium  Permanganate. 
By  Odin  T.  Christensen  {Zeit.  anorg.  Chem .,  1900,  24,  203 — 219). — 
Ammonium  permanganate  can  be  prepared  by  the  action  of  ammonium 
chloride  on  potassium  permanganate  solution  at  70 — 80°,  or  on  finely- 
powdered  silver  permanganate,  and  purified  by  recrystallisation  from 
water  at  70°.  When  left  in  a  closed  vessel  at  the  ordinary  summer 
temperature,  it  is  completely  decomposed  with  the  formation  of  ammo¬ 
nium  nitrate  and  the  insoluble  manganese  oxide,  22Mn02,Mn0,ccH20, 
crystallised  in  pseudomorphs  of  ammonium  permanganate.  At  higher 
temperatures  (42 — 50°),  a  similar  decomposition  takes  place  in  a  few 
days,  whilst  at  58°  the  salt  decomposes  in  a  few  hours  with  explosive 
violence.  The  same  compounds  are  obtained,  together  with  a  small 
quantity  of  nitrogen,  on  boiling  the  substance  with  water,  whilst 
when  it  is  heated  with  ammonia,  the  decomposition  products  are 
nitrogen,  ammonium  nitrite,  a  small  quantity  of  ammonium  nitrate, 
and  a  hydrated  manganese  oxide,  which,  after  drying,  contains  85*31 
per  cent,  of  manganous  oxide  and  14*69  per  cent,  of  active  oxygen. 
When  heated  with  nitric  acid,  the  hydrated  manganese  oxide 
22Mn02,Mn0,28H20  is  formed,  containing,  however,  a  small  quantity 
of  ammonia  which  cannot  be  eliminated.  E.  C.  R. 

Ferrous  Iodide.  By  C.  Loring  Jackson  and  I.  H.  Derby  {Artur. 
Chem .  J.,  1900,  24,  15 — 31). — Ferrous  iodide  was  prepared  by  heating 
clean  iron  wire  clippings  in  an  atmosphere  of  nitrogen  saturated  with 
iodine  vapour.  The  product  forms  deep  red  plates  with  a  slightly 
brownish  tinge,  but  in  thicker  masses  is  nearly  black  ;  it  is  extremely 
deliquescent,  decomposes  at  a  moderate  heat  in  the  presence  of  oxygen, 
and  when  exposed  in  a  desiccator  it  turns  white,  but  then  gradually 
evolves  iodine  and  becomes  grey  or  black.  The  white  compound  is 
probably  a  hydrate,  FeI2,2H20.  Carius  and  Wanklyn’s  (. Annalen , 
1861,  120,  69)  and  Thomson's  (Compt.  rend.,  1862,  55,  615)  methods 
for  the  preparation  of  ferrous  iodide  have  also  been  tried,  and  the 
product  obtained  in  each  case  had  the  appearance  just  described. 

Anhydrous  ferrous  iodide  readily  absorbs  ammonia  gas,  yielding  a 
voluminous,  white,  amorphous  powder  of  the  composition  FeI2,6NH3, 
which  is  readily  decomposed  by  water,  and,  when  treated  with  bromine 
vapour,  yields  ferric  bromide,  ammonium  bromide,  and  ammonium 
bromoiodobromide ,  NH4BrIBr.  This  compound,  which  may  also  be 
obtained  by  the  action  of  an  ethereal  solution  of  iodine  bromide  on 
ammonium  bromide,  is  a  lustrous  green  substance,  dissolves  in  ether, 
and  readily  decomposes  when  exposed  to  the  air,  leaving  a  residue  of 
ammonium  bromide.  J.  J.  S. 

Action  of  Potassium  Persulphate  on  Cobalt  Salts.  By  F. 
Mawrow  {Zeit.  anorg.  Chem.,  1900,  24,  263 — 268). — A  solution  of 
cobalt  sulphate  or  nitrate,  when  warmed  with  excess  of  potassium 
persulphate,  yields  a  dark  brown  precipitate  containing  Co304,3H20 
mixed  with  sulphates.  The  oxide  Co304,3H20  is  obtained  by  warm¬ 
ing  cobaltous  hydroxide  with  excess  of  potassium  persulphate,  and, 
after  washing  with  water,  heating  the  product  at  100°  with  dilute 
nitric  acid.  The  yield  amounts  to  one-third  of  the  cobaltous  hydroxide. 
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The  oxide  Co203,3H20,  obtained  by  treating  cobaltous  hydroxide  with 
excess  of  potassium  persulphate  in  the  presence  of  excess  of  potassium 
hydroxide  solution  of  sp.  gr.  1*18 — 1*3,  is  a  black  precipitate  which 
oxidises  oxalic  acid  to  carbon  dioxide  when  heated  with  it,  and  is  in¬ 
soluble  in  cold,  and  only  partially  soluble  in  hot,  concentrated  nitric 
acid.  E.  C.  R. 

Preparation  of  the  Blue  Oxide  of  Molybdenum  and  of 
Metallic  Molybdenum.  By  Allen  Rogers  and  F.  H.  Mitchell 
(J.  Amer.  Chem .  Soc.,  1900,  22,  350 — 351). — The  blue  oxide  of 
molybdenum  is  obtained  by  the  addition  of  stannous  chloride  to  a 
solution  of  ammonium  molybdate  slightly  acidified  with  nitric  acid. 
The  precipitate  is  washed  as  quickly  as  possible,  drained,  and  dried 
at  100°;  it  seems  to  have  the  composition  Mo308,  and  is  more  readily 
reduced  than  the  trioxide  when  heated  in  a  current  of  hydrogen 
Small  quantities  may  be  quickly  reduced  by  placing  the  substance  in  a 
cavity  in  the  lower  of  two  carbon  poles,  and  passing  the  electric 
current  in  an  atmosphere  of  hydrogen ;  the  resulting  molybdenum  is 
a  very  hard,  dull  steel-grey  mass.  E.  G. 

Double  Nitrates  of  Quadrivalent  Cerium  and  of  Thorium. 
By  Richard  Jos.  Meyer  and  Richard  Jacoby  ( Ber .,  1900,  33, 
2135 — 2140). — Basic  ceric  nitrate,  Ce(N03)3,0H,  has  been  obtained 
crystalline.  Double  nitrates  of  quadrivalent  cerium  and  of  thorium 
have  been  prepared  (not  all  for  the  first  time)  of  the  types  M'2  MIV(N03)6 
and  M"MIV(N03)6,8H20,  where  MIV  =  Ce  or  Th,  M'  -  NH4,  Rb  or  Cs,  and 
M"  =  Mg,  Zn,  Ni,  Co,  and  Mn  (and  also  Sr,  when  MIV  =  Th),  In  addition, 
a  salt,  NH4Th(N03)5,5H20,  belonging  to  a  different  type,  was  prepared. 
Details  are  to  be  published  later.  C.  F.  B. 

[Purification  of]  Commercial  Thorium  Nitrate.  By  Wilhelm 
Muthmann  and  E.  Baur  ( Ber .,  1900,  33,  2028 — 2031). — To  purify 
thorium  nitrate,  840  grams  of  the  commercial  product  were  dissolved 
in  5  litres  of  water,  and  into  the  solution  was  passed  steam  under 
3  atmospheres  pressure  while  1  litre  of  6  per  cent,  potassium  chromate 
solution  was  added  in  drops.  By  repeating  this  operation  six  times, 
crystalline  thorium  chromate,  Th(Cr04)2,3H20,  was  obtained  which 
yielded  320  grams  of  the  white  oxide,  containing  impurities  to  the 
extent  of  about  0*3  per  cent.  Mantles  for  incandescent  burners  pre¬ 
pared  from  this  purified  oxide  give  a  light  1*3 — 1*4  times  as  intense  as 
those  prepared  from  the  impure  thorium  salt.  Impurities  in  the  small 
proportion  (1  per  cent.)  of  ceria  used  in  the  mantles  exert  a  far  less 
deleterious  action  on  the  amount  of  light  than  those  of  the  thoria, 
which  constitutes  the  main  bulk  of  the  heated  mixture.  T.  H.  P. 

Gadolinium.  By  Eugene  Demar£ay  ( Gompt .  rend.,  1900,  131, 
343 — 345). — -The  author  has  examined  the  spark  spectrum  of  gadolinium 
magnesium  nitrate  containing  only  minute  quantities  of  terbium, 
yttrium,  and  2  —  Ze,  and  has  determined  the  wave-lengths  and  relative 
intensities  (maximum  =  lfi)  of  108  lines,  which  are  given  in  the  paper. 
The  two  most  persistent  are  3549  3  and  3545*7  with  intensities  of  10*5 
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and  10  respectively.  Estimations  of  the  atomic  weight  yield  a  number 
approximately  the  same  as  that  obtained  by  previous  observers,  Gd  = 
155.  0.  H.  B. 

Action  of  Sodium  Thiosulphate  on  Potassium  Antimony 
Tartrate.  By  Fr.  Faktor  ( Chem .  Centr .,  1900,  i,  1211 ;  from  Pharm . 
Post ,  1900,  33,  233 — 234). — When  a  cold  solution  of  potassium  anti- 
monyl  tartrate  is  added  to  a  cold  solution  of  sodium  thiosulphate  and 
the  mixture  boiled,  a  compound,  SbS02,  separates  as  a  bright  red 
precipitate  which  may  be  washed  with  water,  alcohol,  and  carbon  di¬ 
sulphide,  and  dried  at  100°;  the  yield  amounts  to  5  per  cent,  of  the 
tartrate  used.  When  suspended  in  water,  this  compound  is  not  attacked 
by  hydrogen  sulphide  even  at  80°,  but  when  exposed  to  sunlight  it 
shrinks  in  volume,  becomes  of  a  darker  colour,  and  then  has  the  com¬ 
position  Sb2S04.  A  brown  precipitate,  Sb2S05,  is  also  obtained  by 
mixing  boiling  solutions  of  potassium  antimony  1  tartrate  and  sodium 
thiosulphate.  E.  W.  W. 
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Possibility  of  the  Transference  of  Metals  in  Igneous  Rocks 
through  the  Agency  of  Carbon  Monoxide.  By  Clemens  Winkler 
( Chem .  Centr 1900,  i,  1307  ;  from  Ber .  k.  sacks.  Ges.,  Math.-phys.  Kl ., 
1900,  52,  9 — 16). — It  is  suggested  that  the  native  iron  found  in  the 
basalt  of  Disko  Island,  W.  Greenland,  may  have  been  formed  from 
iron  and  nickel  carbonyls.  L.  J.  8. 

Statement  of  Rock  Analyses.  By  Henry  8.  Washington  (Amer. 
J.  Sci .,  1900,  [iv],  10,  59 — 63). — In  order  to  introduce  uniformity  in 
the  statement  of  rock  analyses,  so  that  the  chemical  character  of  a 
rock  may  be  seen  at  a  glance,  it  is  suggested  that  the  constituents  be 
given  in  the  following  order,  commencing  with  the  eight  principal 
oxides  in  the  main  portion  of  the  analysis  :  Si02,  A1203,  Fe203,  FeO, 
MgO,  CaO,  Na20,  K20,  H20  (ignition),  H20  (110°),  C02,  Ti02,  Zr02, 
P2°5,  S03,  Cl,  F,  S  (FeS2),  Cr203,  NiO,  CoO,  MnO,  BaO,  SrO,  Li20. 

L.  J.  S* 

Calorimetric  Examination  of  Pyrites  and  Maroasite.  By 
Alfred  Cavazzi  (Zeit.  Kryst.  Min.,  1900,  32,  515  ;  from  Rend.  R. 
Accad.  Sci.  1st.  Bologna,  1898,  N.S.  2,  205 — 209). — The  heat  of  com¬ 
bustion  of  pyrites  and  of  marcasite  is  1550  small  calories  for  each 
mineral.  Analyses  of  the  material  used  gave  : 


S.  Fe.  Si.  Total. 

Pyrites .  47‘53  52'09  0-30  99*92 

Marcasite .  47*56  52*17  0*22  99*95 

L.  J.  8. 
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Sulpharsenites  of  Lead  from  the  Binnenthal.  By  Richard 
H.  Solly,  with  Analyses  by  Henry  Jackson  {Min.  Mag .,  1900,  12, 
282 — 297). — An  historical  account  is  given  of  the  minerals  sartorite, 
rathite,  dufrenoysite,  and  jordanite  which  occur  in  the  white  sac- 
charoidal  dolomite  of  the  Binnenthal  in  Switzerland,  and  a  detailed 
crystallographic  account  is  given  of  jordanite.  The  following  new 
analyses,  made  only  on  crystals,  lead  to  the  formulae :  sartorite, 
PbS,  As2S3  (compare  Abstr.,  1896,  ii,  109)  ;  rathite,  3PbS,2As2S3  (com¬ 
pare  Abstr,,  1896,  ii,  659) ;  jordanite,  4PbS,As2S3.  A  collection  is 
given  of  all  the  previously  published  analyses  of  these  minerals  ; 
several,  which  were  made  on  massive  material,  are  placed  under  rathite, 
since  they  approximate  to  the  new  formula,  3PbS,2As2S3,  given 
above. 


Pb. 

S. 

As. 

Sb. 

Fe. 

Total. 

Sp.  gr. 

Sartorite . . . 

43-24 

25*81 

30-80 

— 

— 

99-85 

4-980 

,, 

43-93 

25-60 

30-46 

— . 

— 

99-99 

— 

,,  ... 

43-72 

25-12 

30-12 

— 

— 

98-96 

— - 

Rathite . 

51-51 

23-41 

24-62 

— 

— . 

99-54 

5-412 

,, 

51-62 

23-64 

24-91 

— 

— 

100-15 

5-421 

,,  ... 

52-43 

24-12 

21*96 

0-43 

0-33 

99-27 

— 

Jordanite... 

68-61 

18-19 

12-32 

— 

— 

99-12 

6-413 

„ 

68-83 

18-42 

12-46 

— 

— 

99-71 

L.  J.  S. 

Carnotite  and  Associated  Vanadiferous  Minerals  in  Western 
Colorado.  By  William  F.  Hillebrand  and  F.  Leslie  Ransome 
( Amer .  J.  Sci.,  1900,  [iv],  10,  120 — 144). — Ores  of  uranium  and  vana¬ 
dium  occur  as  yellow  and  green  impregnations  in  sandstone  over  a 
wide  area  in  Western  Colorado;  one,  of  a  bright  yellow  colour,  has 
been  described  by  C.  Friedel  and  Cumenge  under  the  name  carnotite 
(Abstr.,  1899,  ii,  434),  of  which  the  composition  was  given  as 
2U203,V205,K20,3H20.  In  the  present  paper,  the  mode  of  occurrence 
is  described,  and  several  very  detailed  analyses  are  given,  which, 
however,  show  considerable  variations  and  do  not  confirm  the  above 
formula.  Under  I  is  given  the  maximum  and  minimum  amounts  of 
the  more  important  constituents  in  six  recalculated  analyses  made  on 
the  portion  of  the  carnotite  ore  which  is  readily  soluble  in  cold  dilute 
nitric  acid.  The  important  constituents  of  the  less  soluble  portion, 
given  under  II,  show  this  to  be  a  vanadiferous  silicate,  possibly  allied 
to  roscoelite.  Carnotite  is  therefore  a  mixture  of  minerals. 

The  green  colouring  and  cementing  matter  of  certain  sandstones 
near  Placerville  resembles  roscoelite  in  composition,  but  it  has  less 
vanadium  and  more  aluminium  ;  the  more  important  constituents  in 
the  recalculated  analysis  are  given  under  III.  The  colouring  matter 
in  other  green  sandstones  in  the  same  region  was  found  to  be  due  to 


chromium. 

Si02. 

uo3. 

y2o5. 

V203. 

A03. 

FeAj. 

CaO. 

BaO. 

MgO. 

K20. 

H  O. 

fi¬ 

f  - 

58*75 

19-85 

— 

— 

— 

2-10 

0*83 

0-16 

4-33 

5-08 

l  — 

61'53 

21*09 

— 

— 

— 

4-70 

3-64 

0-31 

8*39 

10-54 

ll. 

43-94 

— 

— 

6-54 

16*58 

5-93 

0-24 

— 

4*43 

3*70 

18*44 

III. 

46-06 

— 

— 

12-84 

22-55 

0-73 

0-44 

1-35 

0-92 

8-84 

6*  05 

L. 

J.  s. 
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Vanadinite  (Endlichite)  from  HiUsboro’,  New  Mexico.  By 
Victor  Goldschmidt  (Zeit.  Kryst.  Min .,  1900,  32,  561 — 578). — A 
detailed  crystallographic  description  is  given  of  the  sulphur-yellow 
crystals  of  “endlichite”  from  Hillsboro7,  New  Mexico.  They  have 
the  same  degree  of  symmetry  (hexagonal  with  pyramidal  hemihedrism), 
and  very  nearly  the  same  axial  ratio  [a  :c=l  :  0*7126]  as  ordinary 
vanadinite.  Analyses  by  P.  Jannasch  of  the  tabular  and  of  the 
columnar  crystals  gave  the  results  under  I  and  II  respectively,  agree¬ 
ing  with  those  required  for  the  vanadinite  formula  3Pb3V208  + PbCl2. 
In  I,  the  ratio  V205:  As205  is  8*6  : 1,  and  in  II  it  is  11*7  :  1. 


PbO. 

v2o6. 

-4-S2^5‘ 

PbCl2. 

Total. 

Sp.  gr. 

I. 

69*30 

17-66 

2*60 

0*35 

9*98 

99*89 

6*88 

II. 

68*61 

18-94 

2*03 

trace 

9*73 

99*31 

6*88 

L.  J.  S. 


Perowskite  from  S.  Ambrogio  in  the  Valley  of  the  Susa. 
By  Giovanni  Boeris  ( Atti  Real.  Accad .  Lincei ,  1900,  [v],9,  i,  52 — 55). 
— A  description  is  given  of  perowskite  crystals  found  in  the  zone  of 
contact  between  the  granite  and  the  serpentine  of  S.  Ambrogio. 
Analysis  gave  Ti02,  58*63;  PeO,  0*86;  CaO,  40*29,  total,  99*78; 
formula,  CaTi03 ;  hardness  between  5  and  6  ;  sp.  gr.,  3  98.  The  colour 
varied  from  a  honey-yellow  through  yellowish-brown  to  almost  black. 
The  mineral  is  accompanied  by  chlorite,  apatite,  magnetite,  and 
ilmenite.  T.  H.  P. 

Larderellite  from  the  Suffioni  of  Tuscany.  By  Giovanni 
d’Achiardi  (Atti  Real .  Accad.  Lincei ,  1900,  [v],  9,  i,  342 — 345). — 
Analysis  of  larderellite  gives  the  following  mean  numbers  :  B203,  72*06 ; 
(NH4)20,  9*83;  H20,  18*11  per  cent.  This  indicates  the  formula 
(NH4)2B10Ol6,5H2O,  differing  only  in  the  water  of  crystallisation  from 
the  octahydrated  ammonium  pentaborate  described  by  Bammelsberg 
in  1855.  The  specimen  examined  by  Bechi,  to  which  the  formula 
(NH4)2B8013, 4H20  was  given,  probably  contained  impurities. 

T.  H.  P. 


Plumbogummite  and  Hitchcockite.  By  Ernald  George 
Justinian  Hartley  (Min.  Mag.,  1900, 12,  223 — 233). — There  is  a  want 
of  agreement  in  the  old  analyses  of  the  poorly  crystallised  lead 
aluminium  phosphates,  plumbogummite  and  hitchcockite ;  the  follow¬ 
ing  new  analyses  have  therefore  been  made  on  carefully  selected 
material.  The  pale  lavender  to  bright  smalt-blue  material,  formerly 
considered  to  be  calamine,  which  encrusts  quartz  and  pyromorphite  from 
the  old  Boughten  Gill  lead  mines  near  Caldbeck,  Cumberland,  gave 
analysis  I ;  traces  of  copper  and  arsenic  are  also  present ;  no  water 
is  lost  at  100°.  This  agrees  in  composition  with  the  white  hitch¬ 
cockite  from  Canton  mine,  Georgia,  of  which  a  new  analysis  is  given 
under  II.  The  formula  for  both  is  given  as 
5Pb0,9Al203,4P205,2C02,24H20  = 

2P  bC03,P  b3(P04)2, 6  [  A1P04, 2  A1  (OH)3,  H20] . 
Dark  brown  plumbogummite  from  Huelgoat,  Brittany,  gave  the  results 
under  III  and  IV  ;  about  1  per  cent,  of  organic  m  itter  is  present. 
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Deducting  the  amount  of  pyromorphite  corresponding  with  the  chlorine, 
and  also  lead  sulphate  and  about  5  per  cent,  of  water  lost  at  100°, 
the  remainder  agrees  approximately  with  the  formula  given  above. 
Associated  with  the  dark  mineral  from  Huelgoat  is  a  lighter  coloured 
crystalline  material  (anal.  V)  with  some  minute  crystals  having  the 
form  of  pyromorphite ;  this  is  mainly  pyromorphite  with  some  lead 
aluminium  phosphate. 


PbO. 

ai2o3. 

P2^5* 

co2. 

h2o. 

CL 

Insol. 

Total. 

I. 

37*03 

28*74 

18*64 

3-12 

12*73 

— 

— 

100*26 

II. 

34*36 

29*48 

17*58 

2-77 

14*71 

— 

0*82 

99*72 

III. 

43*24 

19*04 

18*37 

4-59 

14*50 

0*29 

— 

100*03 

IV. 

38*91 

20*98 

19*14 

4-66 

15*44 

0*16 

S03  0*96 

100*25 

Y. 

75*93 

2*78 

16*81 

0-44 

1*96 

2*32 

— 

100*24 

Hitchcockite  (from  Georgia  and  Cumberland)  therefore  appears  to 
be  a  definite  mineral,  and  plumbogummite  (from  Huelgoat)  to  be  a 
mixture  of  hitchcockite  and  pyromorphite.  L.  J.  S. 

Beudantite.  By  Ernald  George  Justinian  Hartley  (Min,  Mag., 
1900,  12,  234 — 238). — The  old  analyses  of  beudantite  differ  so  much 
that  it  is  impossible  to  deduce  any  simple  formula  from  them.  The 
following  new  analysis  was  made  on  pure,  dark  green  crystals  supposed 
to  be  from  the  Glandore  iron  mines,  Co.  Cork  (but  possibly  from 
Dernbach,  Nassau).  The  material  is  soluble  in  strong  hydrochloric 
acid.  The  formula  is  given  as  3Pb0,4Fe203,P205,3S03,9H20  = 
3PbS04,2FeP04,6Fe(0H)3.  Details  of  the  method  of  analysis  are 
given,  and  previous  analyses  are  discussed. 

PbO.  CuO.  Fe203.  P205.  As205.  S03.  H20.  Insol.  Total. 

32-33  1-35  34*61  9*53  trace  12*72  8-45  0*56  99*37 

L.  J.  S. 

Florencite,  a  New  Mineral  from  Brazil.  By  Eugen  Hussak 
and  George  T.  Prior  (Min.  Mag.,  1900,  12,  244 — 248). — This  new 
mineral  has  been  found  at  three  localities  in  Minas  Geraes,  namely,  in 
the  cinnabar-bearing  sands  of  Tripuhy,  in  mica-schist  near  Tripuhy, 
and  in  diamond-bearing  sands  near  Diamantina.  The  pale  yellow 
crystals  have  a  greasy  to  resinous  lustre ;  they  are  rhombohedral 
[a  :c  —  1  :  1*1901]  with  a  fairly  perfect  basal  cleavage.  H  =  5  ;  sp.  gr. 
3*586  ;  optically  uniaxial  and  positive.  Analysis  gave  : 

A1203.  Ce  earths.  Fe203.  CaO.  Si02.  P205.  H20.  F.  Total. 

32*28  28*00  0*76  1  31  0*48  25*61  10*87  undet.  99*31 

Water  is  only  given  off  at  a  high  temperature.  The  molecular 
weight  of  the  cerium  earths  is  352,  which  is  considerably  higher  than 
usually  accepted ;  didymium  appears  to  be  present  in  only  small 
amount.  The  formula  is  given  as  3Al203,Ce203,2P205,6H20  = 
AlP04,CeP04,Al2(0H)6. 

j Florencite  is  related  crystallographically  and  chemically  to  hamlinite, 
3Al203,2(Sr,Ba)0,2P205,7H20  (Abstr.,  1898,  ii,  123),  and  the  two 
minerals  are  isomorphous,  the  strontium  and  barium  of  hamlinite 
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being  replaced  in  florencite  by  cerium  earths.  These  results  support 
the  conclusions  of  Wyrouboff  and  others  (Abstr.,  1897,  ii,  176)  as  to 
the  isomorphism  of  many  cerium  salts  with  the  corresponding  salts  of 
calcium  and  strontium,  and  the  possible  dyad  character  of  the  cerium 
earths.  L.  J.  S. 

The  Hamlinite-Florencite  Group  of  Minerals.  By  George 
T.  Prior  {Min,  Mag.,  1900,  12,  249 — 254).-— It  is  pointed  out  that, 
owing  to  the  difficulty  of  obtaining  pure  material  and  to  imperfect 
methods  of  analysis  and  separation,  mineral  analyses  are  not  so  trust¬ 
worthy  as  they  are  sometimes  supposed  to  be  when  complex  formulae 
are  deduced,  and  that  when  group  relations  can  be  made  out,  a  more 
simple  formula  is  sometimes  preferable.  On  these  grounds,  it  is  sug¬ 
gested  that  hamlinite,  florencite  (preceding  abstract),  hitchcockite 
(this  vol.,  ii,  600),  beudantite  (this  vol.,  ii,  601),  and  svanbergite  be¬ 
long  to  the  same  isomorphous  group  of  rhombohedral  minerals,  with 
the  following  formulae  and  crystallographic  constants  : 


a :  c. 

Hamlinite,  2Sr0,3Al203,2P205,7H20 .  1T353 

Svanbergite,  2Sr0,3Al203,P2O5,2S03,6H20  .  1*2063 

Hitchcockite,  2Pb0,3Al203,2P205,7H20  .  — 

Beudantite,  2Pb0,3Fe203,P205,2S03,6H20  .  1*1842 

Florencite,  Ce203,3Al203,2P205,6H20 .  1*1901 


Here  the  group  2S03  is  considered  to  be  capable  of  replacing  P2Os 
without  affecting  the  crystalline  form  ;  or  writing  hamlinite  in  the 
form  SrHP04,AlP04,Al2(0H)6,  that  is,  as  an  ortho-  instead  of  a  pyro¬ 
phosphate,  the  grouping  SrHP04  may  be  considered  as  replaced  in 
beudantite  by  PbS04,  in  svanbergite  by  SrS04,  and  in  florencite  by 
CeP04. 

A  new  examination  of  svanbergite  proves  that  the  alkaline  earth  is 
mainly  strontium  and  not  calcium,  as  given  in  Blomstrand’s  analysis. 

L.  J.  S. 

Interpretation  of  Mineral  Analyses  :  Constitution  of 
Tourmaline.  By  Samuel  L.  Penfield  ( Amer .  J,  Sci.f  1900,  [iv],  10, 
19 — 32.  Compare  Abstr.,  1899,  ii,  304). — A  reply  to  the  criticisms 
of  Clarke  and  Tschermak  (Abstr.,  1899,  ii,  767;  this  vol.,  ii,  217). 
General  remarks  are  made  on  the  difficulties  encountered  in  the 
analysis  of  minerals.  Instead  of  deducing  complex  formulae  to  suit 
particular  analyses,  it  is  better  to  assume  the  presence  of  some  im¬ 
purity.  L.  J.  S. 

Asbestos  [and  Chrysotile].  By  E.  van  der  Bellen  ( Chem .  Zeit.> 
1900,  24,  392 — 393). — Light  blue  asbestos,  in  fibres  5 — 10  cm.  long, 
gave  on  analysis  the  results  under  I,  melting  point  1150° ;  hydro¬ 
chloric  acid  (sp.  gr.  1*124)  dissolves  5  per  cent,  without  destroying  the 
silky  lustre  of  the  material.  Greenish-brown  “  asbestos  ”  [chrysotile], 
in  fibres  averaging  1  cm.  long,  gave  II,  agreeing  with  the  serpentine 
formula  3Mg0,2Si02,2H20  ;  melting  point  1550—1570°  ;  hydrochloric 
acid  dissolves  57  per  cent.,  leaving  a  residue  consisting  only  of 
silica. 
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Si02. 

A1303. 

F  e203. 

FeO. 

CaO. 

MgO. 

KjOCNajO).  H20. 

S08. 

I. 

56-79 

3-85 

8*03 

— . 

1-00 

20*48 

5-93 

3-73 

0-59 

11. 

42*09 

— 

— 

1-72 

0-29 

42-16 

0-32 

13-59 

— 

L.  J.  S. 


Lasur-Oligoclase  from  Lake  Baikal.  By  Pavel  Y.  von 
Jekem^eff  ( Zeit .  Kryst .  Min.,  1900,  32,  493 — 496). — These  crystallo¬ 
graphic  notes  on  lasur-oligoclase,  albite,  and  sphene  from  the  neigh¬ 
bourhood  of  Lake  Baikal  were  published  in  Russian  in  1873,  and  are 
now  for  the  first  time  given  in  German.  The  first-mentioned  mineral 
was  described  by  Nordenskiold  in  1857  under  the  name  “  Lasur- 
Felspath  ”  as  a  variety  of  orthoclase,  but  the  present  author  finds  that 
the  crystallographic  elements  agree  closely  with  those  of  oligoclase,  and 
he  proposes  the  name  u  Lasur-oligoklas.”  The  crystals  are  colourless 
to  white  with  blue  spots  ;  some  are  decomposed  and  contain  enclosures 
of  calcite.  Sp.  gr.  2*587 — 2*598.  Analysis  gave: 

Si02.  A1203.  CaO.  MgO.  Na20.  K20.  H20.  C03.  Total. 

52*80  22-90  4-67  3*82  7*75  trace  3-66  3*90  99-50 

L.  J.  S. 

Sanidine  from  Monte  Cimino,  Rome.  By  Ferruccio  Zam- 
bonini  {Zeit.  Kryst.  Min.,  1900,  32,  533 — 534;  from  Rivista  Min . 
Crist .  Ital .,  1898,  20,  20 — 64). — A  description  is  given  of  crystals  of 
Sanidine  from  Monte  Cimino,  near  Yiterbo.  Regular  intergrowths  of 
sanidine  with  black  mica  or  with  augite  occur.  Analysis  gave  : 

Si02.  A1203.  Fe203>  K20.  Na20.  CaO.  MgO.  Ti02.  Total, 

65-20  18-51  0-41  11*37  3-40  0-65  1-23  0*12  100*89 

The  Ti02,  MgO,  and  Fe203  are  probably  due  to  enclosures  of  sphene 
and  mica.  L.  J.  S. 

Stokesite,  a  New  Mineral  from  Cornwall.  By  Arthur 

Hutchinson  {Min.  Mag.,  1900,  12,  274 — 281). — A  preliminary 
account  of  this  new  mineral  has  already  been  published  (this  vol.,  ii, 
89)  ;  a  more  complete  description  is  now  given.  The  locality  at  which 
the  only  crystal  known  was  found  is  Roscommon  Cliff,  St.  Just. 
From  the  results  of  two  analyses  made  on  small  amounts  of  material, 
the  composition  is  given  as  follows  : 

Si02.  Sn02.  CaO.  H20.  Total. 

43-1  33*3  13-45  8*6  98-45 

At  220°  there  is  a  loss  of  1*9  per  cent.,  at  350°  of  6  per  cent.,  and 
the  rest  of  the  water  is  given  off  between  350°  and  dull  redness. 
The  formula  H4CaSnSi3On  may  be  written  in  a  variety  of  ways,  as 
is  the  formula  of  catapleiite,  H4Na2ZrSi3On,  in  different  text-books. 

Stokesite  is  the  first  example  of  a  well  crystallised  definite  com¬ 
pound  containing  silica  and  stannic  oxide  as  essential  constituents. 

L.  J.  S. 

[Hornblende  and  Anorthoclase.]  By  E,  C.  E.  Lord  {Zeit. 
Kryst.  Min.,  1900,  32,  602 ;  from  Amer .  Geologist,  1898,  22, 
335 — 346). — In  a  paper  descriptive  of  the  dykes  in  the  vicinity  of 
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Portland,  Maine,  the  following  mineral  analyses  are  given.  I,  a 

hornblende  (sp.  gr.  3-47)  resembling  barkevikite  from  a  camptonite 
dyke ;  II,  anorthoclase  from  the  same  rock. 

Si02.  Ti02.  A1203.  Fe203.  FeO.  CaO.  MgO.  Na20.  K20.  H20.  Total. 

I.  37*80  4*54  12*89  6*14  12*55  13*64  4*10  5*26  3*24  —  100*16 

II.  57.34  _  20*79  2*88  —  4*27  0*16  8*09  4*17  2*66  100*36 

L.  J.  S. 

Prehnite  in  Metamorphosed  Limestone.  By  Alfred  Lacroix 
(Compt.  rend .,  1900,  131,  69 — 72). — Prehnite  (variety  coupholite)  is 
recorded  as  being  associated  with  zoisite,  grossular,  and  orthoclase 
in  metamorphosed  limestone  in  contact  with  granite,  near  Bar&ges, 
Haute-Pyr6n6es,  L.  J.  S. 
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Elimination  of  Carbon  Dioxide  during*  Respiration.  I. 
Influence  of  the  Concentration  of  the  Blood  on  the  Tension  of 
the  Carbon  Dioxide  in  it.  By  Yalentino  Grandis  ( Atti  Real.  Accad . 
Linceiy  1900,  [v],  9,  i,  130 — 137). — According  to  some  observers, 
notably  Pfluger,  the  phenomenon  of  gaseous  exchange  in  the  lungs 
obeys  the  laws  of  diffusion  of  gases,  whilst  others,  among  whom  is 
C.  Ludwig,  hold  that  diffusion  phenomena  are  incapable  of  explaining 
all  the  circumstances  observed  in  the  mutual  relations  of  the  gas 
in  the  lungs  and  ascribe  to  the  epithelium  of  the  pulmonary  vesicles 
the  power  of  secreting  carbon  dioxide  and  of  absorbing  oxygen.  On 
bringing  venous  or  arterial  blood  into  contact  with  concentrated  sugar 
or  salt  solutions  in  an  apparatus  designed  to  allow  of  the  pressure 
being  accurately  measured  by  means  of  a  water  manometer,  the  author 
finds  that,  corresponding  with  the  increase  of  the  concentration  of 
the  blood,  there  occurs  an  increase  in  the  pressure  of  the  gas  contained 
in  the  apparatus.  It  is  hence  concluded  that,  in  the  living  animal, 
the  concentration  brought  about  in  the  blood  circulating  in  the  lungs 
by  water  being  given  up  to  the  air  in  the  lung  passages  causes  a 
temporary  increase  in  the  pressure  of  the  gas  in  the  blood,  with  the 
result  that  a  quantity  of  carbon  dioxide  is  evolved  greater  than  that 
corresponding  with  the  pressure  of  this  gas  in  the  blood  before  con¬ 
centration.  T.  H.  P. 

Elimination  of  Carbon  Dioxide  during  Respiration.  II. 
Influence  of  the  Hygrometric  State  on  the  Passage  of  Carbon 
Dioxide  from  the  Blood  to  the  Air.  By  Yalentino  Grandis  (Atti 
Real.  Accad.  Lincei ,  1900,  [v],  9,  i,  224 — 230.  Compare  preceding  ab¬ 
stract). — A  series  of  experiments,  made  on  venous  blood  taken  from  the 
jugular  vein  of  a  dog,  show  that  dry  air  is  capable  of  withdrawing 
from  blood  a  quantity  of  carbon  dioxide  greater  than  is  the  case  with 
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air  saturated  with  water  vapour.  Confirmation  is  thus  lent  to  the 
conclusion  ( loc .  cit.)  that  the  concentration  of  the  blood,  when  circu¬ 
lating  in  the  lungs,  causes  an  increase  in  the  pressure  of  the  contained 
gas.  The  experiments  also  show  that  one  of  the  causes  of  the  injurious 
effects  of  a  moist  climate  on  health  is  that  the  moisture  of  the  air 
prevents  the  free  escape  of  the  gaseous  products  of  metabolism  from 
the  blood.  T.  H.  P. 

Temperature  of  the  Body  during  Pasting  and  the  Speed  of 
Assimilation  of  Carbohydrates.  By  Ugolino  Mosso  ( Atti  Real . 
Accad .  Lincei ,  1900,  [v],  9,  i,  77 — 84). — The  temperature  of  a  fasting 
dog  shows  after  some  days  a  gradual  decline.  Doses  of  1 — 4  grams 
of  sugar  per  kilogram  of  body  weight  cause  the  temperature  of  a 
fasting  dog  to  rise  rapidly  in  the  first  10  or  15  minutes,  the  maximum 
being,  however,  reached  in  from  1  to  2  hours.  The  increase  of  tem¬ 
perature  is  maintained  for  a  period  of  time  directly  proportional  to 
the  quantity  of  sugar  administered.  Sugar  brings  about  the  recovery 
of  dogs  in  a  critical  state  of  hypothermia  where  the  use  of  albumin 
is  without  effect. 

Comparison  of  the  effects  of  bread  and  sugar  on  the  temperature 
of  a  fasting  dog  show  that  when  the  fast  is  of  short  duration  and  the 
temperature  only  slightly  below  the  normal,  the  change  is  more  rapid 
with  bread  than  with  sugar,  the  digestion  still  maintaining  its  activity. 
In  the  case  of  prolonged  abstention  from  food,  sugar  causes  the  quicker 
rise  of  temperature.  The  quantities  of  bread  and  sugar  required  to 
produce  a  given  heating  effect  are  in  the  ratio  2:1.  T.  H.  P. 

Rat©  of  Absorption  and  of  Assimilation  of  Proteids  and 
Pats.  By  Ugolino  Mosso  ( Atti  Real.  Accad.  Lincei ,  1900,  [v],  9,  i, 
122 — 129.  Compare  preceding  abstract). — The  effects  caused  by 
proteids  and  fats  on  the  temperature  of  fasting  dogs  have  been 
examined.  The  results  show  that  veal  and  the  constituents  of  yolk  of 
egg  are  utilised  only  slowly  in  the  production  of  heat,  indicating  that 
albumin  and  fat  are  mostly  used  in  the  formation  of  the  tissues. 
Albumin  does  not  serve  as  a  means  of  keeping  emaciated  dogs  alive, 
but  this  can  be  accomplished  by  administering  sugar.  Butter  and 
pig’s  fat,  like  albumin,  have  no  effect  on  the  temperature  of  a  well-fed 
dog  when  given  in  small  quantities.  T.  H.  P. 

Absorption  of  Fat.  By  Ludwig  Hofbauer  ( PJluger’s  Archiv , 
1900,  81,  263 — 266). — A  contribution  towards  the  elucidation  of  the 
problem  as  to  whether  unsaponified  fat  can  be  absorbed.  If  all  the 
fat  of  the  food  is  absorbed  in  a  form  which  is  soluble  in  water,  the  fat 
globules  in  the  epithelial  cells  and  in  the  chyle  should  be  colourless,  if 
the  fat  has  been  previously  coloured  with  pigments  which  are  insoluble 
in  water.  If  the  fat  particles  remain  coloured,  then  the  fat  globules 
of  the  emulsion  must  have  been  absorbed  as  such.  The  pigments 
used  were  alkana-red,  and  “Lackroth  A,”  and  in  dogs  it  was  found 
that  the  absorbed  fat  particles  in  cells  and  chyle  were  still  red.  They 
were  never  blue,  although  these  pigments  are  turned  blue  by  alkalis. 
A  case  of  chyluria  is  referred  to  in  which,  after  giving  coloured  fat, 
the  fat  particles  in  the  urine  were  found  to  be  coloured  also. 

W.  D.  H. 


606 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Pathological  Pats.  By  Alonzo  Englebert  Taylor  ( PJliiger’s 
Archivy  1900,  81,  131 — 137). — Attention  is  directed  to  the  results  of 
others,  who  have  failed  to  find  an  increase  of  fat  in  cases  of  phosphorus 
poisoning,  and  to  the  difference  of  opinion  which  exists  in  relation  to 
the  possibility  of  the  formation  of  fat  from  proteid.  In  the  present 
experiments,  the  liver  fat  in  a  case  of  acute  yellow  atrophy  in  man  was 
found  to  contain  81  per  cent,  of  olein  and  3  per  cent,  of  volatile  fatty 
acids ;  the  liver  contained  only  traces  of  glycogen.  In  a  series  of 
cats,  fatty  infiltration  of  the  kidney  was  produced  by  the  use  of  sodium 
cantharidinate ;  the  fat  was  compared  with  that  of  the  healthy  cat’s 
kidney.  The  results  are  entirely  negative  as  far  as  the  question  of 
the  origin  of  the  fats  is  concerned.  The  amount  of  fat  from  each  pair 
of  nephritic  kidneys  averaged  1*136  gram ;  from  each  pair  of  healthy 
kindeys,  1*640  gram.  The  most  marked  qualitative  difference  noted  is 
an  increase  of  olein  in  the  pathological  fat. 

The  following  table  gives  the  main  results  obtained ;  the  normal  fat 
was  obtained  from  12,  the  pathological  from  9  pairs  of  kidneys. 


Normal  fat. 

Pathological  fat. 

Ether  extract  . 

11*230  gr. 

Melting  point  of  fatty  acids  .... 

.  39*8° 

34-7° 

Acid  number  . 

6*8 

12*9 

Saponification  number  . 

.  218*8 

178-8 

Ether  number . 

. .  212 

165*9 

Beichert-Meissl  number . 

5*7 

3*6 

Acetyl  number  . 

.  14*2 

22-5 

Olein  per  gram  . 

.  0-3006  gr. 

0*496  gr. 
W.  D.  H. 

The  Influence  of  “  Saccharin  ”  [o-Benzoicsulphinide]  on 
Digestion.  By  F.  Berlioz  (Okem.  ZeiL,  1900,  24,  416 — 417). — The 
experiments  on  artificial  gastric,  and  pancreatic  digestion  here  re¬ 
corded  confirm  those  previously  performed  by  Nencki  ( Chem .  Zeit. 
Reperty  1899,  23,  372),  but  are  contrary  to  what  has  been  stated  by 
several  previous  experimenters.  They  show  that  li  saccharin  ”  does 
not  hinder  digestion.  W.  D.  H. 

Phosphorus  in  Paranuclein  from  Casein.  By  Holmes  C. 
Jackson  (. Amer .  J.  Physiol .,  1900,  4,  170 — 177). — The  paranuclein, 
obtained  by  artificial  gastric  digestion  from  casein,  contains  phos¬ 
phorus  in  organic  combination.  Chittenden’s  results  in  which  the 
phosphorus  recovered  in  the  ash  was  equivalent  to  the  total  phos¬ 
phorus  of  the  paranuclein,  are  attributed  to  the  large  amount  of  ash 
in  the  products  employed.  If  this  is  avoided  and  the  formation  of 
inorganic  phosphates  during  ignition  precluded,  paranuclein  yields 
over  2  per  cent,  of  phosphorus.  W.  D.  H. 

Influence  of  Experimental  Modifications  on  the  Consumption 
of  Sugar.  By  Albert  Charrin  and  A.  Guillemonat  ( Gompt .  rend.y 
1900,  131,  126 — 128). — It  has  been  previously  shown  in  rabbits  that 
the  injection  subcutaneously  of  a  saline  mixture  increases  their  meta¬ 
bolic  activity,  whilst  injection  of  various  acids  does  the  reverse.  It 
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is  now  shown  that  if  dextrose  is  injected  as  well,  a  certain  quantity 
leaves  the  body  by  the  urine,  the  remainder  being  utilised.  The 
amount  which  is  eliminated  and  the  time  during  which  the  excretion 
lasts  are  increased  greatly  in  the  animals  treated  with  acid. 

W.  D.  H. 

Behaviour  of  certain  Artificial  Hexoses  in  the  Animal 
Body.  By  A.  Munch  ( Zeit .  physiol.  Chem,}  1900,  29,  493 — 516). — 
After  the  injection  of  formose  into  the  jugular  vein  of  rabbits, 
71  *5  per  cent,  appears  unchanged  in  the  urine.  In  well-fed  rabbits, 
injection  into  the  mesenteric  vein  causes  glycosuria  ;  the  amount  of 
glucose  in  the  urine  corresponds  with  that  of  formose  injected.  In 
starving  rabbits,  this  does  not  occur,  but  about  11  per  cent,  of 
the  formose  appears  unchanged  in  the  urine.  Formose  serves  to 
form  glycogen,  and  thus  may  pass  into  the  condition  of  dextrose. 
The  digestive  ferments  have  no  action  on  it.  Methose  behaves 
qualitatively  in  the  same  way,  but  there  are  quantitative  differences. 
The  results  with  /5-methylglucoside  were  also  in  the  same  direction. 

W.  D.  H. 

Uric  Acid  Formation  after  Splenectomy.  By  Lafayette  B. 
Mendel  and  Holmes  C.  Jackson  (Amer.  J .  Physiol .,  1900,  4, 163 — 169. 
Compare  this  vol.,  ii,  288). — Further  experiments  on  dogs  and  cats 
are  recorded,  which  show  that  the  spleen  has  little  or  nothing  to  do 
with  the  production  of  uric  acid.  Experiments  on  the  lymphatic 
glands  are  also  negative.  W.  D.  H. 

Results  of  the  Extirpation  of  the  Liver  in  Dogs.  By  Sergei 
Salaskin  and  J.  Zaleski  {Zeit.  physiol.  Ghem .,  1900,  29,  517 — 552). — 
The  liver  was  removed  in  fourteen  dogs ;  the  urine  was  examined  for 
nitrogen,  urea,  and  ammonia.  Full  details  of  each  experiment  are 
given.  Four  animals  died  almost  immediately ;  the  majority  between 
5  and  6  hours  later;  one  lived  for  13  hours;  the  quantity  of  urine 
collected  varied  from  1*8  to  118*5  c.c.  It  had  always  an  acid  re¬ 
action  ;  the  percentage  of  urea  sank,  and  that  of  ammonia  rose,  but 
these  were  not  parallel.  The  blood  and  brain  were  also  examined,  but 
no  rise  of  ammonia  was  found.  There  are  thus  differences  between 
these  results  and  those  of  Minkowski  in  geese.  In  dogs  with  an 
Eck’s  fistula,  the  toxic  symptoms  are  due  to  accumulation  of  ammonia  ; 
in  dogs  with  extirpated  liver  there  is  evidence  of  acid-poisoning. 

W.  D.  H. 

Proteolytic  and  Amylolytic  Ferments  in  the  Contents  of 
the  Human  Colon.  By  John  C.  Hemmeter  {Pfliiger’s  Archiv, 
1900,  81,  151 — 166). — Extracts  of  human  faeces,  even  in  cases  of 
atrophy  of  the  stomach,  have  weak  proteolytic,  no  lipolytic,  and 
powerful  amylolytic  properties.  The  proteolytic  ferment  is  not  pepsin, 
as  it  will  not  act  in  an  acid  medium.  The  source  of  the  ferments  is 
probably  the  pancreas  or  the  intestinal  glands.  W.  D.  H. 

Physico  chemical  Relations  of  Animal  Fluids  and  Tissues. 
By  Max  Oker-Blom  {Pjluger’s  Archiv ,  1900,  81,  167 — 221.  Compare 
this  vol.,  ii,  290,  356). — If  potassium  chloride,  potassium  sulphate,  and 
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magnesium  sulphate  dissolved  in  serum  are  mixed  with  defibrinated 
ox-blood  so  that  the  osmotic  pressure  of  the  serum  of  the  mixture  is 
raised,  they-  act  on  the  blood  corpuscles  but  little,  whilst  ammonium 
chloride  and  sulphate  produce,  under  similar  conditions,  a  marked 
effect.  If  aqueous  solutions  of  potassium  chloride  or  sulphate  are 
mixed  with  the  blood,  they  act  on  the  corpuscles  only  when  the 
osmotic  pressure  of  their  solutions  is  higher  than  that  of  the  serum  ; 
they  lose  this  property  when  the  osmotic  pressure  of  the  serum  is 
lowered.  Magnesium  sulphate  in  aqueous  solution  acts  similarly.  In 
the  case  of  the  ammonium  salts,  however,  hypotonic  as  well  as  hyper¬ 
tonic  solutions  enter  the  corpuscles,  but  less  forcibly.  In  all  cases 
smaller  quantities  of  the  sulphates  are  necessary  to  produce  the  effects. 
These  phenomena  are  related  to  that  of  electrical  conductivity,  which, 
although  the  method  is  but  little  used,  forms  a  trustworthy  guide  to 
the  power  of  electrolytes  to  penetrate  the  corpuscles.  W.  D.  H. 

Artificial  Parthenogenesis.  By  Jacques  Loeb  ( Amer .  J,  Physiol ., 
1900,  4,  178 — 184.  Compare  this  vol.,  ii,  555). — Further  experi¬ 
ments  on  this  subject  are  stated  to  show  that,  by  a  certain  increase  in 
the  osmotic  pressure  of  the  surrounding  solution,  the  unfertilised  eggs 
of  some  echinoderms  can  be  caused  to  develop  into  normal  blastulae 
or  even  plutei.  This  increase  in  osmotic  pressure  can  be  produced  by 
electrolytes  as  well  as  by  non-conductors.  It  is  therefore  probable 
that  the  parthenogenetic  development  is  caused  by  the  egg  losing 
a  certain  amount  of  water.  W.  D.  H. 

Chemical  Fertilisation  of  Eggs.  By  Vignier  ( Gompt .  rend., 
1900,  131,  118 — 121.  Compare  Loeb,  this  vol.,  ii,  555,  and  preceding 
abstract). — In  a  repetition  of  some  of  Loeb’s  experiments  on  the  develop¬ 
ment  of  echinoid  eggs,  no  grounds  were  found  for  believing  his  theory 
that  any  egg  can  develop  parthenogenetically  provided  it  is  supplied 
with  appropriate  saline  mixtures.  In  fact,  magnesium  chloride  was 
found  to  hinder  rather  than  favour  development.  Before  accepting  such 
sweeping  ideas,  it  is  necessary  to  show  that  the  instances  examined  by 
Loeb  were  not  accidental  cases  of  true  parthenogenesis.  W.  D.  H. 

Further  Experiments  on  Tetanus  Toxin  and  Antitoxin.  By 
F.  Hansom  (Zeit.  physiol  Chem.,  1900,  29,  553—567.  Compare  this 
vol.,  ii,  558). — Antitoxic  dog  serum,  like  that  of  the  horse,  when 
injected  into  the  blood-stream  of  dogs,  divides  itself  between  blood  and 
lymph.  Some  time  after  the  injection,  there  may  be  twice  as  much 
in  the  blood  as  in  the  lymph.  The  tetanus  toxin,  like  the  antitoxin, 
after  being  injected  subcutaneously,  passes  into  the  blood  vid  the 
lymph,  but  in  the  case  of  the  toxin  this  takes  place  with  great  slowness. 
If  the  toxin  is  already  in  the  blood  and  lymph,  it  is  rapidly  neutralised 
by  injection  of  the  antitoxin  into  the  blood  or  lymph  stream. 

W.  D.  H. 

Composition  of  the  Placenta  :  Its  Solid  and  Liquid  Compo¬ 
nents,  Organic  Compounds,  Extractive  Matter,  and  Albu- 
moses.  By  Valentino  Grandis  (Atti  Real.  Acead.  Lincei,  1900,  [v], 
9,  i,  170 — 176). — The  placenta  was  freed  quickly  from  membrane  and, 
after  as  much  blood  as  possible  had  been  removed,  it  was  pounded  into 
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a  paste.  On  drying  and  igniting  this  paste,  the  mean  numbers  obtained 
were:  dry  substance,  16*09;  water,  83*89  ;  ash,  1*073  per  cent. 
Extraction  with  water  at  35°  and  removal  of  the  albumin  by  coagula¬ 
tion  gave  the  numbers:  extractive  matter,  1*925  ;  dry  albumin, 
5*783  ;  ash  of  albumin,  0*072.  Further  extraction  under  2  atmo¬ 
spheres  pressure  removed  3*654  per  cent.,  the  insoluble  residue 
amounting  to  3*607  per  cent.  The  water  used  for  washing  the  placenta 
gave,  on  analysis :  dry  albumin,  1*37  and  2*16  ;  ash,  0*017  and  0*064  ; 
whilst  the  red  globules  removed  from  the  wash  water  gave :  dry 
albumin,  1*58  and  2*39;  ash,  0*017  and  0*024.  These  values,  which 
vary  very  widely  owing  to  the  different  amounts  of  blood  "retained, 
are  calculated  on  the  original  weight  of  placenta.  T.  H.  P. 

Composition  of  the  Ash  of  the  Placenta.  By  Valentino 
Grandis  ( Atti  Real.  Accad.  Lincei ,  1900,  [v],  9,  i,  262 — 266.  Compare 
preceding  abstract). — Analysis  of  the  ash  of  the  placenta  gives  the 
following  percentages:  Cl,  11*4  ;  S,  0*204;  N a,  24*93  ;  K,  6*57  ;  P04, 
33*46  ;  CaO,  2*32.  The  ash  of  the  albumin  extracted  by  water  from 
the  placenta  contains  Na,  0*251  and  P04,  55*18  per  cent.,  whilst  after 
previously  washing  the  placenta  with  a  0*75  per  cent,  sodium  chloride 
solution,  the  numbers  are  Na,  0*728,  and  P04,  44*5.  The  large  pro¬ 
portion  of  phosphorus  seems  to  indicate  that  the  placenta  fulfils  a 
more  important  function  than  that  of  a  mere  mechanical  organ  of 
communication  between  the  mother  and  the  foetus.  It  is  noteworthy 
that  the  phosphorus  is  contained  in  substances  which  are  extracted 
by  water  and  are  also  precipitated  together  with  the  albumin  from 
the  aqueous  solution.  T.  H.  P. 

Some  Scientific  and  Ethical  Questions  of  Biological  Chem¬ 
istry.  By  John  Lewis  W.  Thudichum  (J.  pr.  Chem .,  1900,  [ii], 
61,  568 — 575). — A  controversial  paper. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 

Composition  of  Plankton.  By  K.  Brandt  ( Bied .  Centr .,  1900, 
29,  423;  from  Naturw .  Wochenschr. ,  1898,  13,  594). — Samples  of 
plankton,  and  of  its  single  constituents,  obtained  from  Kiel  Bay,  were 
found  to  have  the  following  composition  : 

Non-nitrog.  Crude 

Proteids.  Fat.  extract.  fibre.  Ash. 

Plankton  (autumn  v _ v _ ✓ 

and  winter)  ...20*2— 21*8  2*1— 3*2  60*0— 68*9  8*5— 15*7 


Peridinese  .  13*0  1*3  39*0  41’5  5*2 

V - y - ' 

Diatoms  .  28’7  8’0  63*2  — 


Samples  of  summer  plankton  consisted  chiefly  of  animals  and  con¬ 
tained  therefore  a  high  percentage  of  proteids  and  not  much  carbo¬ 
hydrate  ;  the  amounts  of  fat  varied  considerably,  N.  H.  J.  M, 
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Influence  of  the  Temperature  of  Liquid  Air  on  Bacteria. 
By  Allan  Macfadyen  ( Proc .  Roy .  Soc.,  1900,  66,  180 — 182,  and  with 
Sydney  Rowland,  339 — 340). — In  the  first  set  of  experiments,  pare 
cultivations  of  ten  organisms,  including  the  very  sensitive  spirillum  of 
Cholera  Asiatica  and  the  highly  resistant  spores  of  Bacillus  anthracis,  were 
exposed  for  20  hours  at  the  temperature  of  -  182°  to  -  190°.  The  bacteria 
lost  none  of  their  vital  properties.  The  photogenic  bacteria  became 
non-luminous  when  cooled  down,  but  their  luminosity  was  restored  as 
the  temperature  was  allowed  to  rise.  A  sample  of  yeast  cell  plasma 
also  was  not  altered  by  being  subjected  for  20  hours  to  the  same 
temperature. 

In  the  second  series,  broth  emulsion  cultures  sealed  in  fine  quill 
tubing  were  completely  immersed  in  liquid  air  for  7  days.  The 
vitality  of  the  organisms  was  in  no  way  impaired.  N.  H.  J.  M. 

Influence  of  the  Temperature  of  Liquid  Hydrogen  on  Bac¬ 
teria.  By  Allan  Macfadyen  and  Sydney  Rowland  (Proc.  Roy .  Soc., 
1900,  66,  488 — 489.  Compare  preceding  abstract). — Exposure  for 
10  hours  at  a  temperature  of  about  —252°  had  no  effect  on  the 
following  organisms :  Bacillus  acidi  lactic  B.  typhosus ,  B.  diphtherice , 
Proteus  vulgaris ,  B.  anthracis ,  B.  coli  com.,  Staphylococcus  pyogenes 
aureus ,  Spirillum  cholerce ,  B.  phosphor escens,  B.  pyocyaneus ,  a  Sarcina, 
and  a  yeast.  N.  H.  J.  M. 

Present  Position  of  the  Nitragin  Question.  By  Julius  Stok- 
lasa  (Zeit.  landw.  Versuchswes.  Oesterr .,  1898,  1,  78 — 88). — Pure 
cultures  of  Bacillus  radicicola  promote  the  growth  of  leguminous 
plants,  the  amount  of  increase  depending  on  the  nature  of  the 
soil.  The  results  of  experiments  in  which  lupin  plants  were 
deprived  of  their  root-nodules,  and  afterwards  grown  in  sterilised 
sand,  indicated  that  fixation  of  nitrogen  takes  place,  not  in  the 
nodules,  but  in  the  leaves.  The  bacteria  seem  to  separate  a  kind  of 
enzyme  which  causes  the  living  protoplasm  to  assimilate  elementary 
nitrogen.  B.  radicicola  does  not  fix  free  nitrogen,  but  some  species  of 
fluorescence  bacilli,  which  assimilate  free  nitrogen,  were  obtained  from 
soil.  N.  H.  J.  M. 

Further  Observations  on  Nitragin,  and  the  Nature  and 
Functions  of  the  Nodules  of  Leguminous  Plants.  By  Maria 
Dawson  (Proc.  Roy.  Soc.,  1900,  66,  63 — 65.  Compare  Abstr.,  1899,  ii, 
785). — A  study  of  the  organisms  from  Desmodium  gyrans  showed  they, 
as  well  as  those  from  nitragin  and  from  pea  nodules,  grow  readily  on 
gelatin  or  agar  containing  an  extract  of  pea  straw,  asparagine,  and 
sugar,  but  very  slowly  on  broth-gelatin.  They  do  not  peptonise  milk. 
The  organisms  are  aerobic,  and  may  pass  through  a  short  motile 
stage. 

Addition  of  nitrate  to  sterilised  cultures  of  plants  gave  better  results 
than  inoculation,  whilst  the  inoculation  of  plants  manured  with  nitrate 
decreased  the  yield.  N.  H.  J.  M. 

Fermentation  without  Cells.  By  Felix  B.  Ahrens  (Zeit.  angew. 
Chem.,  1900,  483 — 486). — Yeast  extract  may  be  concentrated  by  cool¬ 
ing  to  a  temperature  not  lower  than  —2°,  stirring  and  expressing  the 
liquor  from  the  resulting  magma  of  crystals.  By  repeating  this  pro- 
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cess  several  times,  the  sp.  gr.  of  the  liquor  may  be  raised  from  1*0378 
at  12°  to  1*0765  at  14°.  This  concentrated  extract  gave  satisfactory 
results  in  experiments  where  the  original  extract  was  too  dilute.  The 
author  considers  that  zymase  is  present  as  a  colloidal  substance,  and 
not  in  a  state  of  true  solution ;  that  its  loss  of  activity  is  due  to 
acidity,  which  always  develops  in  a  few  hours,  and  that  the  fluor¬ 
escence,  which  disappears  when  the  extract  is  kept  or  used  as  a  fer¬ 
menting  agent,  is  caused  by  the  zymase  itself.  Samples  of  the  extract, 
in  its  original  form  and  after  concentration,  were  fractionally  preci¬ 
pitated,  the  dried  products  analysed,  and  their  percentage  composition 
calculated  on  an  ash-free  basis.  The  carbon  shows  the  greatest 
variation,  but  no  discussion  of  the  tabulated  results  is  attempted. 

R.  L.  J. 

Furfuroids  of  Plant  Tissues.  By  Charles  Frederick  Cross, 
Edward  John  Bevan,  and  J.  S.  Remington  (J.  Soc.  Chem.  Ind.,  1900, 19, 
307 — 310). — Direct  experiment  has  proved  that  hydrolysed  furfuroids 
are  almost  completely  digested  and  assimilated  by  herbivorous  animals 
such  as  the  rabbit.  Previous  researches  have  shown  that  in  il  the 
permanent  tissue  ” — the  residue  from  the  solvent  action  of  alkaline 
(sodium  hydroxide)  and  acid  (hydrochloric  acid)  solutions  in  the  cold — 
the  ratio  of  furfuroids  to  other  carbohydrates  is  greater  than  in  the 
total  plant.  After  ensilage,  the  opposite  is  true ;  for  example,  a  per¬ 
manent  tissue  gave  a  furfuraldehyde  number  of  6*1  per  cent.,  whereas 
the  total  furfuraldehyde  was  9*3  per  cent.  On  the  other  hand,  how¬ 
ever,  the  furfuroids  show  an  increased  resistance  to  processes  of  acid 
hydrolysis  after  ensilage.  J.  J.  S. 

Nature  of  the  Reserve  Carbohydrates  in  the  St,  Ignatius 
Bean  and  Nux  Vomica.  By  Emile  Bourquelot  and  J.  Laurent 
( Compt .  rend.,  1900,  131,  276 — 278.  Compare  this  vol.,  ii,  498). — The 
albumen  of  the  St.  Ignatius  bean  was  heated  for  an  hour  and  a  half 
at  110°,  under  pressure,  with  dilute  sulphuric  acid  containing  from 
1 — 3  per  cent,  of  acid.  The  total  quantity  of  sugar  formed  increased 
with  the  concentration  of  the  acid,  whilst  the  ratio  of  mannose  to 
galactose  varied  considerably,  the  proportion  of  galactose  being  higher 
the  more  dilute  the  acid.  When  the  albumen  of  nux  vomica  is  heated 
for  varying  periods  of  time  with  acid  of  constant  strength  (1  : 100), 
the  proportion  of  galactose  increases  considerably  with  the  duration  of 
heating.  These  results  indicate  that  the  two  sugars  are  not  derived 
from  a  single  mannogalactan,  or  from  one  mannan  and  one  galactan, 
but  from  several  mannans  and  galactans  of  different  degrees  of  com¬ 
plexity,  analogous  to  the  dextrans  in  starch.  C.  H.  B. 

Dissolution  of  the  Nitrogenous  Compounds  in  Malt.  By  Paul 
Petit  and  G.  Labourasse  (Compt.  rend.,  1900,  131,  349 — 351). — Malt 
was  treated  with  water  for  two  hours  at  different  temperatures,  and  one- 
half  of  each  infusion  was  boiled  for  some  time,  cooled,  and  made  up  to  its 
original  volume.  Estimations  were  made  in  both  the  boiled  and 
unboiled  portions  of  the  total  nitrogen,  the  nitrogen  precipitated  by 
phosphotungstic  acid  and  sulphate  of  zinc  respectively,  and  the  nitro¬ 
gen  existing  as  ammonia  after  treatment  with  dilute  hydrochloric 
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acid.  The  total  soluble  nitrogen  gradually  increased  with  the  tem¬ 
perature,  and  reached  a  maximum  at  55°,  whilst  the  coagulable  com¬ 
pounds  gradually  decreased,  and  the  total  nitrogen  also  began  to  de¬ 
crease  at  and  beyond  62°.  The  sum  of  the  various  quantities  of  nitrogen 
separately  estimated  in  the  manner  indicated  was  considerably  greater 
than  the  total  nitrogen  actually  present.  The  results  with  the  un¬ 
boiled  infusions  were  somewhat  irregular,  probably  owing  to  the  action 
of  enzymes,  and  the  action  of  hydrochloric  acid  on  the  insoluble  com¬ 
pounds.  With  the  boiled  portions,  the  results  were  more  regular ;  the 
nitrogen  precipitated  by  phosphotungstic  acid  and  zinc  sulphate 
increased  up  to  45°  and  then  decreased,  whilst  the  total  soluble 
nitrogen  increased  up  to  55°,  and  then  gradually  diminished.  Arginine 
is  formed  under  conditions  which  will  be  described  subsequently. 

C.  H.  B. 

Formation  and  Decomposition  of  Albumen  in  the  Plant. 
By  Ernst  Schulze  ( Ghem .  Centr .,  1900,  i,  1031 — 1032  ;  from  Ber.  Deut . 
hot.  Ges.,  18,  36 — 42). — The  fact  that  in  young  Papilionacece  which 
contain  large  quantities  of  the  decomposition  products  of  albumin 
the  increase  of  albumin  is  not  accompanied  by  any  decrease  in  the 
amount  of  asparagine  present,  is  explained  by  supposing  that  the 
initial  decomposition  products  of  albumin  are  converted  into  glut¬ 
amine  and  asparagine.  In  accordance  with  this  theory,  the  young 
plants  were  found  to  contain  more  of  the  primary  decomposition 
products  of  albumin  than  the  older  plants.  Whilst  asparagine  is  of 
use  in  the  synthesis  of  albumin  in  the  plant,  the  amino-acids  have 
not  proved  to  be  good  substitutes.  E.  W.  W. 

Formation  of  Proteids  in  Plants.  By  Adolf  Emmerling 
(Landw.  Versuchs-Stat .,  1900,  54,  215 — 281.  Compare  Abstr., 
1887,  615). — Further  evidence  is  adduced  in  favour  of  the  hypo¬ 
thesis  that  amino-acids  in  plants  are  produced  from  simple  inorganic 
nitrogen  compounds  and  organic  matter  already  formed  by  assimila¬ 
tion.  The  process  takes  place  mainly  in  the  leaves.  As  time  goes  on 
and  the  amount  of  amino-acids  is  in  excess  of  that  required  for  leaf 
production,  the  acids  are  utilised  in  the  development  of  seeds.  The 
amount  of  amino-acids  gradually  decreases  when  the  seeds  ripen,  not 
only  in  the  seeds  themselves,  but  in  the  leaves,  &c. 

Simultaneously  with  the  production  of  amino-acids,  other  nitro¬ 
genous  non-proteids  are  formed  the  nature  of  which  is  not  known. 
These  compounds  are  less  prominent  than  the  amino-acids  in  nearly 
all  parts  of  the  plant  during  the  chief  period  of  the  synthetical 
formation  of  amino-acids  and  proteids.  But  as  the  seeds  ripen,  the 
“  bases,”  as  these  compounds  are  provisionally  termed,  increase  in 
quantity  and  finally  predominate  over  the  amino-acids  both  in  the 
seeds  and  in  the  leaves,  &c.  It  is  probable  that  the  11  bases  ”  are  of 
physiological  importance,  but  there  is  as  yet  no  evidence  to  show  in 
what  manner.  N.  H.  J.  M. 

Conditions  of  the  Production  of  Proteids  Insoluble  in 
Gastric  Juice  and  their  Importance  for  the  Respiration  of 
Plants.  By  Wladimir  Palladin  ( Bied .  Centr.,  1900,  29,  478—481). 
— The  proteids  of  the  living  substance  of  vegetable  cells  leave  a  nitro- 
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genous  residue  insoluble  in  gastric  juice,  whilst  the  “dead”  proteids 
are  dissolved. 

Etiolated  leaves  of  Vicia  /aba  were  kept  for  several  days  in  5  or  10 
per  cent,  solutions  of  cane  sugar,  in  darkness*  in  diffused  daylight,  and 
in  yellow  and  blue  light  respectively.  The  amounts  of  dry  matter, 
proteids,  and  indigestible  proteids  were  determined  as  well  as  the 
amounts  of  carbon  dioxide  produced  per  hour. 

The  sugar  was  utilised  much  more  readily  in  presence  of  light  than 
in  darkness,  and  the  regeneration  of  proteids,  which  took  place  even  in 
absence  of  light,  was  much  more  energetic  in  diffused  light ;  blue  light 
was  more  favourable  than  yellow.  Undigestible  proteids,  which  were 
present  only  in  very  small  quantity  in  the  etiolated  leaves,  were  pro¬ 
duced  in  the  dark  in  presence  of  sugar,  but  the  production  was  much 
greater  under  the  influence  of  light. 

The  energy  of  respiration  of  leaves  supplied  with  sugar  was  more 
than  twice  as  great  in  presence  of  light  than  in  darkness.  It  was 
greatest  in  white,  and  least  in  yellow  light. 

From  the  results  of  previous  experiments  (Abstr.,  1898,  ii,  248),  it 
was  concluded  that  the  energy  of  respiration  was  directly  proportional 
to  the  amount  of  “living  proteid  ”  at  a  given  temperature  and  in 
presence  of  sufficient  carbohydrate.  It  is  now  shown  that  there  may 
be  considerable  variations.  N.  H.  J.  M. 

Germination  of  the  Olive.  By  Giovanni  Sani  (Atti  Real.  Accad . 
Lincei ,  1900,  [v],  9,  i,  47 — 51). — The  constituents  of  olive  seeds  are 
as  follows:  Water,  9*82;  fats,  42*00;  reducing  sugars  after  hydro¬ 
lysis  with  5  per  cent,  sulphuric  acid,  expressed  in  terms  of  glucose, 
14*73;  proteids  (nitrogen  x  6*25),  17*02 ;  ash,  2*87.  After  germina¬ 
ting  for  a  week  in  the  dark  at  30°,  the  plantlets  were  dried  at 
110°,  10*63  per  cent,  of  dry  substance  being  obtained  and  analysed, 
the  results  being  as  follows :  Fat,  6*23  ;  reducing  sugars  present 
as  such,  in  terms  of  dextrose,  4*60  ;  further  reducing  sugars  formed 
on  hydrolysis,  26*34;  pentosans,  9*51  ;  nitrogen,  4*54.  1*3286  grams 

of  the  plants  after  treatment  with  water  required  2  c.c.  deci normal 
potassium  hydroxide  for  neutralisation.  T.  H.  P. 

Development  and  Injurious  Effect  of  Mustard  Oil  from 
Rape-Cake.  By  B.  Sjollema  ( Landw .  Versuchs-Stat.,  1900,  54, 
311 — 318). — The  introduction  of  an  emulsion  containing  0*2  gram  of 
mustard  oil  into  the  stomach  of  a  rabbit  caused  death.  The  same 
result  was  obtained  by  the  simultaneous  introduction  of  Myronas 
Kalicus  (0*850  gram)  and  an  extract  of  white  mustard  seed  (6  grams). 
Both  mustard  seed  and  Myronas  Kalicus  were  without  effect  when  given 
alone.  Mustard  oil  emulsion  (0*2  gram),  two  days  old,  did  not  kill  the 
rabbit,  but  otherwise  produced  the  same  symptoms.  Another  emulsion 
(0’3  gram),  three  weeks  old,  caused  the  death  of  the  rabbit,  but  its 
action  was  slow. 

The  volatile  oil,  containing  sulphur,  which  develops  in  rape  seed 
by  the  action  of  an  enzyme,  is  not  identical  with  allylthiocarb- 
imide  and  is  much  less  poisonous.  A  rabbit  which  received  0*262  gram 
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of  the  oil  showed  no  abnormal  symptoms.  The  estimation  of  mustard 
oil  in  rape  cake  is,  therefore,  not  to  be  depended  on  for  ascertaining 
whether  the  cake  is  poisonous.  The  volatile  oil  obtained  frcm  rape 
boils  at  173°,  has  an  odour  resembling  that  of  mustard  oil,  but  much 
less  sharp,  and  floats  on  water.  As  regards  the  estimation  of  mustard 
oil,  both  the  oxidation  and  Jorgensen’s  methods  give  somewhat  low 
results. 

Myrosin  is  rendered  inactive  by  heating  at  72°,  but  not  at  65°. 
Neither  pepsin  alone  nor  pepsin  and  hydrochloric  acid  produce  mustard 
oil  from  rape  cake  or  Myronas  Kalicus.  Ptyalin  acts  with  extreme 
slowness  if  at  all.  N.  H.  J.  M. 

Action  of  Calcium  Hydroxide  on  Germination.  By  Bichard 
Windisch  (Landw.Versuchs-Stat. ,  1900,64,283 — 309.  Compare  Sigmund, 
Abstr.,  1896,  ii,  442). — Solutions,  or  emulsions,  containing  0*066 — 3*9642 
per  cent,  of  calcium  hydroxide  had  very  little  effect  on  the  germina¬ 
tion  of  barley,  oats,  and  wheat ;  in  the  case  of  rye,  the  number  of  seeds 
which  germinated  was  somewhat  reduced  by  the  weakest  solution.  In 
a  second  series  of  experiments,  the  effect  of  solutions  or  emulsions  con¬ 
taining  0*1724  to  5  per  cent,  of  calcium  hydroxide  on  the  germination 
of  a  variety  of  seeds  was  observed.  The  results  showed  that  the 
solutions  affect  chiefly  the  energy  of  germination,  but  that  the  extent 
of  the  action  has  no  relation  to  the  concentration  of  the  solutions.  The 
more  dilute  solutions  have  relatively  more  effect  than  the  more  con¬ 
centrated  ones.  Only  the  dissolved  hydroxide  can  penetrate  into  the 
cells ;  on  the  other  hand,  the  undissolved  lime  seems  to  have  some 
mechanical  action,  since  seeds  sometimes  failed  to  germinate  in  emul¬ 
sions  when  a  saturated  solution  had  no  effect.  Ordinary  lime  water, 
diluted  with  2 — 3  parts  of  distilled  water,  was  in  some  cases  beneficial, 
and  in  others  injurious.  "Wheat  was  not  injured  by  the  greatest 
amount  of  lime  \  oats  germinated  better  in  presence  of  lime  than  in 
distilled  water ;  the  germination  of  maize  was  somewhat  delayed  by 
concentrated  solutions,  whilst  oats  were  injured. 

Cruciferous  seeds  were  injured  by  dilute  lime  water,  and  leguminous 
seeds,  which  are  the  most  sensitive  in  this  respect,  were  killed  by  com¬ 
paratively  dilute  solutions.  N.  H.  J.  M. 

Finnish  Moss-Berry  ( Vaccinium  oxycoccus).  By  F.  Stolle  (Zeit. 
Ver .  Deut .  Zuck.-Ind.}  1900,  609 — 610). — The  moss-berry  of  Finland, 
which  is  an  extremely  valuable  food-stuff,  yields,  on  crushing,  about 
74  per  cent,  of  its  weight  of  juice  having  a  sp.  gr.  1*0373.  After  the 
addition  of  ammoniacal  lead  acetate  and  concentration  of  the  filtrate, 
invert  sugar  separates  out.  From  the  lead  precipitate  glyoxylic  acid 
has  been  isolated.  T.  H.  P. 

Composition  of  Fodders.  By  Adolf  Emmerling  {Bied.  Gentry 
1900,  29,  454 — 457 ;  from  Jahresber .  agrik.-chem.  Versuchs-Stat.  Kiel} 
1898,  15). — The  results  of  fifty  complete  analyses  of  fodders  (residues 
from  oil  factories  and  distilleries,  molasses,  meadow  and  clover  hay,  and 
straw,  <fcc.)  are  given  in  tables.  Also  the  results  of  determinations  of 
proteid,  fat,  and  acidity  in  a  number  of  oil-cakes.  N.  H.  J.  M. 
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Changes  in  Expressed  Olives  when  Stored  under  Different 
Conditions.  By  Otto  Klein  ( Zeit .  angew.  Chem .,  1900,  635 — 637). 
— Analyses  were  made  of  compressed  olives  kept  under  the  following 
conditions:  (1),  air  dried  ;  (2),  compressed  in  a  covered  glass  vessel ; 
(3),  not  compressed,  and  moistened  with  the  expressed  fruit-water  ; 
and  (4),  compressed  and  moistened  with  the  fruit-water. 

The  results  showed  that  in  practice  it  is  best  to  dry  the  residues  as 
quickly  as  possible,  or  else  to  compress  them  with,  or  without,  addition 
of  the  fruit- water.  The  loss  of  fat  then  is  only  slight. 

Expressed  olives  are  not  of  much  value  either  as  food  or  as  manure, 
and  to  increase  their  value  it  is  of  importance  to  return  the  fruit-water, 
which  contains  much  of  the  proteids  and  ash  constituents.  In  this 
way  a  product  is  obtained  the  composition  of  which  more  nearly 
approaches  that  of  olives. 

Analyses  of  olives,  expressed  olives,  and  of  the  fruit-water  are  given. 

N.  H.  J.  M. 

Experiments  on  Feeding  Cows  with  Mixed  Grain  and  Maize. 
By  F.  Friis  ( Bied .  Centr .,  1900,  29,  461 — 464;  from  4 5-de  Beretn. 
kgl .  Vet.  Landbohojsk.  Lab.  Iccndok .  Forsog.  Copenhagen,  1899,  1 — 75). 
— The  experiments  were  made  at  several  farms  with  a  large  number  of 
similar  cows.  Each  group  received  cake,  roots,  hay,  and  straw,  and  in 
addition  (A)  mixed  grain,  (B)  half  mixed  grain  and  half  maize,  and  (C) 
maize. 

Feeding  with  maize  had  no  appreciable  effect  on  the  composition  of 
the  milk,  but  slightly  increased  the  yield  ;  there  was  also  a  slight  in¬ 
crease  in  live  weight.  The  butter  from  the  cows  fed  with  maize  was 
of  slightly  better  quality  than  when  mixed  grain  was  employed. 

As  regards  the  composition  of  the  two  foods  the  most  important  dif¬ 
ference  was  in  the  amount  of  starch ;  the  mixed  grain  contained  42 '69, 
and  the  maize  56*74  per  cent.  N.  H.  J.  M. 

Composition  of  the  Alluvial  Soil  of  Lodi.  By  Fascetti  and 
Ghigi  {Bied.  Centr.,  1900,  29,  421  ;  from  Staz.  sper.  agrar.  ital 
1899,  32,  131). — Analyses  of  the  soil  at  different  depths  (0*5  m.  to 
3*1  m.)  showed  that  it  contained  very  little  organic  matter  and  nitrogen 
(N  =  0*079  to  0*019  per  cent.),  whilst  the  phosphoric  acid,  soluble  in 
boiling  hydrochloric  acid,  diminished  from  0*194  at  a  depth  of  0*5  m. 
to  0*125  per  cent,  in  the  lowest  sample.  The  upper  layers  of  the  soil 
contained  0*61 — 0*70  per  cent,  of  lime,  and  the  lower  layers  2*01  to 
4*25  per  cent.  The  amounts  of  potash  dissolved  by  hydrochloric 
acid  were  0*43 — 0*58  per  cent,  in  the  more  sandy  layers,  whilst  the 
layers  with  10  or  11  per  cent,  of  clay  contained  0*70 — 0*84  per  cent, 
of  potash.  N.  H.  J.  M. 

Vegetation  Experiments  with  Various  Peat  Soils.  By 
Heinrich  Immendorff  and  Bruno  Tacke  {Bied.  Centr.,  1900,  29, 
443 — 446  ;  from  Landw .  Jahrb.,  1898,  27,  Erg.-bd.  IV.  259—302).— 
The  results  of  pot  experiments  with  peat  soil  containing  2*52 — 3*39 
per  cent,  of  nitrogen  showed  that  nitrogen  manures  were  effective 
with  oats,  barley,  and  sugar-beet.  The  effect  of  nitrogenous  manures 
is  least  in  soils  in  which  nitrification  is  most  active,  and  this  probably 
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depends  to  a  great  extent  on  the  porosity  of  the  soil,  and  the  amount 
of  water  present.  In  the  case  of  lighter  soils,  an  excess  of  water  is 
comparatively  harmless,  whilst  dense  soils  are  greatly  injured.  Light 
soils  require,  therefore,  less  drainage  than  dense  soils. 

The  greatest  yields  of  barley  and  oats  were  obtained  when  the  soil 
was  not  quite  saturated  with  water,  but  the  greatest  yield  of  nitrogen 
was  observed  under  conditions  of  medium  moisture.  With  oleaginous 
radish,  the  maximum  yield  was  obtained  under  the  same  conditions ; 
the  maximum  yield  of  nitrogen  when  the  soil  contained  the  greatest 
percentage  of  water.  This  is  partly  due  to  the  greater  evaporation 
from  radishes. 

Subsoil  liming  increased  the  yield  of  potatoes  and  oats  by  1 6  and 
18  per  cent,  respectively,  whilst  the  yield  of  barley  in  field  experiments 
was  increased  70  per  cent,  (compare  this  vol.,  ii,  42).  N.  H.  J.  M. 

Action  of  Animal  Manure  on  Peat  Soil.  By  Paul  Hellstrom 
( Bied .  Centr .,  1900,  29,  449 — 450  ;  from  Tidskr .  landtm .,  1899,  20, 
697 — 705). — Owing  to  the  difficulties  of  obtaining  lime  and  artificial 
manures  in  some  parts  of  the  north  of  Sweden,  experiments  were  made 
to  ascertain  whether  new  peat  land  can  be  decomposed  and  thus 
rendered  fertile  by  means  of  bacteria  introduced  along  with  farmyard 
manure,  instead  of  by  lime. 

Peas  were  grown  in  zinc  vessels  and  watered  with  extracts  of  horse-, 
sheep-,  and  cow- dung  respectively.  In  each  case,  one  pot  had  fresh 
and  another  sterilised  extract.  There  were  also  two  pots  which  had 
slaked  lime,  and  two  with  soil  alone. 

All  the  extracts  and  the  lime  increased  the  yield  of  corn  and  straw ; 
the  fresh  horse-  and  sheep-dung  extracts  were  very  much  more  effective 
than  the  same  extracts  sterilised.  In  the  case  of  cow-dung  extract, 
sterilisation  had  very  little  depressing  effect.  The  results  show,  there¬ 
fore,  that  horse-  and  sheep-dung  are  the  best  for  peat  land,  not  only  as 
manures,  but  on  account  of  the  bacteria  they  contain.  N.  H.  J.  M. 

Action  of  Burnt  Lime  and  Marl  on  Sandy  Soil.  By  Bruno 
Tacke,  Heinrich  Immendorff,  A.  Salfeld,  and  Fr.  Wolff  {Bied. 
Centr.,  1900,29,  448 — 449  ;  from  Lcmdw.  Jahrb .,  1898,  Erg.-bd .  TV.,  431). 
— When  applied  to  the  soil  in  the  usual  quantity,  burnt  lime  does  not 
injure  the  leguminous  bacteria,  but  it  acts  with  much  greater  vigour 
than  marl  on  the  nitrogenous  constituents  of  the  soil.  In  the  case  of 
poor  sandy  soil,  marl  is  preferable  to  burnt  lime. 

The  results  of  previous  experiments  in  which  lime  seemed  to  act 
injuriously  on  the  growth  of  the  leguminous  crop,  whilst  marl  was  not 
injurious,  are  now  attributed  partly  to  loss  of  soil  nitrogen  under  the 
influence  of  lime,  and  partly  to  ineffective  inoculation.  The  inocula¬ 
tion  on  the  marled  land  was  probably  due  to  bacteria  having  been 
introduced  along  with  the  marl.  N.  H.  J.  M. 

Top  Dressing  Experiments  with  Ammonium  Sulphate  and 
Sodium  Nitrate.  By  Kloffer  {Bied.  Centr.,  1900,  29,  371 — 373  ; 
from  Fiihling’s  Landw.  Zeit.,  1899,  114  and  138.  Compare  Abstr., 
1899,  ii,  512). — A  reply  to  Wagner  (Abstr.,  1899,  ii,  572)  and 
Maercker  {Deut.  landw .  Fresse ,  1898,  No.  25  and  26). 
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The  results  of  experiments  with  winter  wheat,  grown  on  heavy  loam 
and  on  light  sandy  soils,  in  which  the  same  amount  of  nitrogen  was 
applied  in  the  form  of  ammonium  sulphate  and  as  sodium  nitrate, 
showed  in  each  case  a  greater  production  of  grain  and  straw  under  the 
influence  of  ammonium  sulphate.  The  heavy  soil  contained  0’31  per 
cent,  of  lime  and  had  previously  been  manured  with  dung,  kainite 
and  basic  slag.  The  sandy  soils  contained  0*05  and  0*045  per  cent, 
of  lime. 

In  similar  experiments  with  winter  rye  on  loamy  sand  con¬ 
taining  0*62  per  cent,  of  lime,  sodium  nitrate  produced  17*5  kilos, 
more  grain  per  hectare  than  ammonium  sulphate,  but  249  kilos,  less 
straw.  A  second  experiment  with  winter  rye  on  soil  containing  1  02 
per  cent,  of  lime  showed  that  ammonium  sulphate  produced  greater 
yields  both  of  grain  and  straw  (138  and  537  kilos.)  than  sodium 
nitrate. 

Ammonium  sulphate  produced  on  the  whole  more  grain  than  sodium 
nitrate,  and  the  quality  of  the  grain  was  better.  N.  H.  J.  M. 

Sugar  as  an  Aid  to  the  Growth  of  Plants.  By  John  Golding 
(J.  Soc .  Chem.  Ind .,  1900,  19,  324 — 325.  Compare  Abstr.,  1899,  ii, 
689). — The  results  of  sand-culture  experiments  with  beans  and  lucerne 
showed  that  addition  of  sugar  considerably  increased  the  growth  when 
the  plants  were  inoculated.  Sugar  produced  the  same  result  with 
beans  and  sainfoin  when  the  plants  were  manured  with  ammonium 
nitrate  instead  of  being  inoculated.  Similar  results  were  obtained  in 
soil. 

In  absence  of  ammonium  nitrate,  or  without  inoculation,  addition 
of  sugar  decreased  the  amount  of  produce,  especially  in  the  case  of 
sainfoin  and  beans  grown  in  sand. 

Comparing  the  total  yields  of  the  different  plants  under  the  influence 
of  inoculation  and  of  combined  nitrogen  respectively,  the  results  show 
in  some  cases  inoculation,  and  in  others  nitrogenous  manure  to  be 
the  more  effective. 

Excess  of  sugar  may  kill  the  plants.  N.  H.  J.  M. 

Cultivation  of  Mulberry  Trees.  By  V.  Alpe  ( Bied .  Centr., 
1900,  29,  422 — 423  ;  from  Agric.  Mod.,  1899,  5,  121). — In  the  Italian 
method  of  cultivating  mulberry  trees  the  average  quantity  of  wood 
and  leaves  removed  yearly  amounts  to  20  and  25  kilos,  respectively. 
The  losses  of  manure  constituents  in  the  portions  removed  are  as 
follows  : — N,  510  ;  P205,  172;  K20,  195,  and  CaO,  486  grams.  The 
yearly  application  of  100  kilos,  of  farmyard  manure  to  each  tree 
supplies  sufficient  nitrogen  and  phosphoric  acid,  and  an  excess  of 
potash.  Artificial  manures  maybe  applied  in  the  following  amounts  : 
Sodium  nitrate,  3*5  ;  16  per  cent,  superphosphate,  1*1  ;  and  potassium 
chloride,  0*4  kilo,  per  tree  per  annum.  N.  H.  J.  M. 

Composition  of  the  Gas  Confined  in  Farmyard  Manure.  By 
Pierre  P.  Deherain  and  C.  Dupont  (Ann.  Agron .,  1900,  26,  273 — 294. 
Compare  Abstr.,  1884,  1412). — When  farmyard  manure  is  watered 
with  liquid  manure,  carbon  dioxide  is  I'apidly  produced  even  near  the 
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surface,  and  if  the  damp  condition  of  the  manure  is  maintained  there 
is  practically  no  loss  of  ammonia. 

Aerobic  fermentation  takes  place  at  the  surface  when  fresh  litter  is 
added  to  the  heap  ;  it  is  very  active  and  causes  the  temperature  to 
rise  as  high  as  75°.  When  the  manure  contains  less  than  70  per 
cent,  of  moisture,  aerobic  fermentation  extends,  and  oxygen  is  present 
in  the  lower  portions  of  the  heap.  Decomposition  of  nitrogenous 
matter  with  elimination  of  free  nitrogen  may  then  take  place.  It  is 
of  importance  for  the  manure  to  become  consolidated  either  by  being 
trampled  on  by  cattle  or  by  being  watered  with  liquid  manure. 

Hydric  fermentation  occurs  when  air  penetrates  the  manure  with 
difficulty ;  nitrogen  is  sometimes  liberated  ;  carbon  dioxide  is  often 
produced  along  with  hydrogen,  and  this  suggests  that  the  liberation  of 
hydrogen  is  accompanied  by  the  production  of  acids,  such  as  butyric 
and  acetic,  capable  of  decomposing  carbonates.  Hydrogen  is  only 
readily  liberated  when  the  manure  is  neutral  or  slightly  acid,  and  is 
no  longer  produced  when  the  manure  is  rendered  alkaline  by  addition 
of  liquid  manure. 

When  manure  is  sufficiently  consolidated  to  exclude  air,  carbon 
dioxide  and  methane  alone  are  produced.  Loss  of  nitrogen  cannot 
take  place,  as  even  if  nitrogenous  matter  is  decomposed,  ammonia  alone 
will  be  produced  and  the  great  excess  of  carbon  dioxide  prevents  the 
dissociation  of  the  ammonium  carbonate  (compare  Abstr.,  1899,  ii, 
800).  K  H.  J.  M. 

Phosphoric  Acid  in  Presence  of  Saturated  Solutions  of 
Calcium  Hydrogen  Carbonate.  By  Th.  Schloesing  ( Gompt .  rend., 
1900,  131,  211 — 215). —  When  a  small  quantity  of  phosphoric  acid  is 
added  to  a  saturated  solution  of  calcium  carbonate  in  water  containing 
carbon  dioxide,  there  is  no  immediate  precipitation,  but  if  the  carbon 
dioxide  is  expelled  by  means  of  a  current  of  air,  hydrated  tricalcium 
phosphate  is  precipitated.  Magnesium  carbonate  behaves  in  a  similar 
manner. 

If  phosphoric  acid  is  added  in  excess,  the  precipitate  is  a  mixture  of 
di-  and  tri-calcium  phosphates,  or  consists  of  the  crystallised  dicalcium 
phosphate  only,  CaHP04,2H20,  which  is  somewhat  soluble  in  water 
containing  carbon  dioxide,  provided  that  calcium  carbonate  is  not  also 
present. 

The  author  concludes  that  superphosphates,  when  applied  to  soils, 
become  converted  into  insoluble  tricalcium  phosphate  mainly  by  the 
action  of  water  containing  calcium  carbonate  in  solution,  either  with 
or  without  carbon  dioxide.  On  the  other  hand,  phosphates  in  solu¬ 
tion  in  natural  waters  become  precipitated  in  the  form  of  tricalcium 
phosphate  when  they  percolate  through  rocks  and  soils  containing 
calcium  carbonate,  or  when  they  come  in  contact  with  water  con¬ 
taining  calcium  carbonate  in  solution.  C.  H.  B. 

Solubility  of  th©  Phosphoric  Acid  of  Basic  Slag  and  Crude 
Phosphates  in  Peat  Soils.  Dependence  of  the  Solubility  on 
the  Amount  of  Free  Humic  Acid  in  the  Soil.  By  H.  Minssen 
and  Bruno  Tacke  (Bied.  Gentr .,  1900,  29,  447 — 448  ;  from  Landw. 
Jahrb .,  1898,  Erg.-bd .,  iv,  392). — The  solubility  of  phosphoric  acid 
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in  peat  soil  depends  on  the  amount  of  free  humic  acid  present,  and 
the  application  of  lime  in  the  usual  amounts  greatly  diminishes  the 
solubility  of  phosphoric  acid,  except  in  the  case  of  basic  slag. 

The  phosphoric  acid  of  basic  slag  which  is  insoluble  in  citric  acid  is 
less  soluble  in  peaty  soil  than  that  of  crude  phosphates,  but  seems  to 
be  more  soluble  in  partially  neutralised  soil  the  more  citrate-soluble 
the  original  slag. 

Although  the  solubility  of  phosphates  no  doubt  increases  with  in¬ 
creasing  amounts  of  free  humic  acid  in  the  soil,  the  numerical  agree¬ 
ment  is  affected  by  the  absorption  by  the  soil  of  some  of  the  phosphoric 
acid  previously  dissolved.  N.  H.  J.  M. 
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Examination  of  Sea  Water  by  an  Optical  Method.  By  J.  J. 
Manley  (Proc.  Roy .  Soc .  Edin .,  1900,  23,  35 — 43). — The  relative 
densities  and  relative  deviations  of  five  samples  of  sea  water  of  nearly 
equal  total  salinity  have  been  determined.  By  relative  deviation  is 
meant  the  ratio  SDjWm  where  SD  and  WD  are  the  minimum  deviations 
of  the  D  line  by  sea  water  and  distilled  water  respectively,  with  a 
selected  prism  and  at  a  standard  temperature.  The  determination  of 
relative  deviations  is  recommended  as  a  method  of  estimating  the 
relative  salinity  of  sea  waters.  The  order  of  salinity  of  the  five 
samples  examined  is  the  same  whether  the  method  of  relative  densities 
or  relative  deviations  be  employed  ;  the  latter  method  is  at  least  as 
dependable,  and  much  more  rapid.  J.  0.  P. 

Qualitative  Analysis  of  the  Ammonium  Sulphide  Group. 
By  Ferdinand  Jean  (Chem.  Centr .,  1900,  i,  1104  ;  from  Ann.  Chim. 
anal,  appl .,  1900,  5, 125 — 128). — The  scheme  is  intended  for  solutions 
containing  nickel,  cobalt,  iron,  zinc,  chromium,  manganese,  aluminium, 
and  phosphates,  borates,  or  silicofluorides  of  barium,  strontium,  calcium, 
and  magnesium.  After  removal  of  any  metals  precipitable  by  hy¬ 
drogen  sulphide,  the  filtrate  is  evapoi’ated  to  dryness  in  a  platinum 
dish  and  the  residue  heated  with  strong  sulphuric  acid ;  the  mixture 
is  diluted  with  water,  an  equal  volume  of  alcohol  added,  and  the 
sulphates  of  the  alkaline  earths  and  any  silica  from  silicofluorides  are 
filtered  off. 

The  filtrate  freed  from  alcohol  is  mixed  with  20 — 25  c.c.  of  con¬ 
centrated  ammonium  citrate  solution,  ammonium  chloride,  and  excess 
of  ammonia,  and  strongly  shaken.  A  precipitate  indicates  phosphoric 
acid  and  magnesia.  If  no  precipitate  is  formed,  a  portion  of  the 
mixture  is  tested  with  sodium  phosphate  for  magnesia,  and  another 
portion  with  magnesium  chloride  for  phosphoric  acid.  If  phosphoric 
acid  is  present,  it  is  completely  precipitated  by  further  addition  of 
magnesium  chloride,  the  filtrate  evaporated  and  the  residue  calcined 
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in  a  platinum  dish,  dissolved  in  hydrochloric  acid,  and  precipitated 
with  ammonia  and  ammonium  sulphide.  This  precipitate  is  treated 
with  a  mixture  of  1  part  of  hydrochloric  acid  and  5  parts  of  water 
saturated  with  hydrogen  sulphide  which  redissolves  it  with  the  ex¬ 
ception  of  the  sulphides  of  nickel  and  cobalt.  The  solution  is  heated 
with  a  little  potassium  chlorate  and  then  boiled  with  excess  of  sodium 
hydroxide.  Zinc  is  detected  in  the  filtrate  by  means  of  hydrogen 
sulphide  and  aluminium  by  acidifying  with  hydrochloric  acid  and 
adding  ammonia.  A  small  portion  of  the  precipitate  caused  by  the 
sodium  hydroxide  is  well  washed  and  then  tested  for  iron  with  potass¬ 
ium  ferrocyanide.  The  other  portion  is  boiled  in  a  test-tube  with 
nitric  acid  and  lead  dioxide ;  in  the  presence  of  manganese,  it  turns 
violet,  and  in  the  presence  of  chromium,  yellow.  In  the  first  case,  the 
filtered  liquid  is  mixed  with  oxalic  acid,  which  destroys  the  manganese 
colour  and  then  shows  any  yellow  colour  due  to  chromium  which  may 
then  be  further  tested  with  acetic  acid  and  lead  acetate ;  in  the  second 
case,  the  residue  in  the  test-tube  is  washed  a  few  times  by  decantation 
and  boiled  again  with  lead  dioxide  and  nitric  acid,  when  manganese 
will  again  give  a  violet  colour. 

The  insoluble  sulphates  are  repeatedly  boiled  with  solution  of  sodium 
carbonate,  and  the  residue  is  dissolved  in  hydrochloric  acid.  In  one 
portion  of  the  solution,  barium  is  tested  for  by  means  of  hydro- 
fluosilicic  acid ;  some  alcohol  is  added  and  the  filtrate  examined  for 
strontium  by  the  flame-test.  In  another  portion,  any  barium  or 
strontium  is  precipitated  with  ammonium  sulphate,  and  the  filtrate  is 
then  tested  for  calcium  with  ammonium  oxalate.  L.  de  K. 

Standardising  Normal  Acids.  By  Hermann  Thiele  and  R. 
Richter  (Zeit.  angew.  Chem.,  1900,  486 — 489). — The  authors  have 
noticed  that  when  acids  are  standardised  by  means  of  Iceland  spar, 
the  results  are  slightly  higher  than  when  sodium  carbonate  is  used. 
As  the  result  of  a  lengthy  investigation,  using  pure  materials,  they 
find  themselves  unable  to  account  for  this  phenomenon.  L.  de  K. 

Necessary  Precautions  in  certain  Acidimetric  Estimations. 
By  Louis  Magnier  de  la  Source  (Chem.  Centr .,  1900,  i,  1103 — -1104; 
from  Ann.  Chim .  anal .  appl.,  1900,  5,  121 — 125). — When  titrating 
acids,  using  phenolphthalein  as  indicator,  it  is  not  a  matter  of  indif¬ 
ference  whether  the  operation  is  performed  cold  or  hot,  as  the  reaction 
is  more  sensitive  in  the  cold.  Moreover,  some  kinds  of  glass  yield  to 
hot  water  a  distinct  trace  of  alkali.  When  estimating  sulphuric  acid, 
it  does  not  matter  whether  a  strong  or  a  more  dilute  solution  is  ti¬ 
trated,  but  when  dealing  with  tartaric  acid  a  strong  solution  should 
be  used,  otherwise  the  results  will  be  too  low.  L.  de  K. 

Iodometric  Experiments.  By  Gunner  Jorgensen  (Zeit.  anorg . 
Chem.,  1900,  24,  183 — 187). — The  reaction  between  potassium  iodate, 
sodium  thiosulphate,  and  hydrochloric  acid  takes  place  according  to 
the  equations  :  KI03  4-  6HC1  +  6Na0S203  =  KI 4-  6NaCl  4-  3Na9S4Or  4- 
3H20  and  4KTOy  4*  3Na2S2Os  4-  3H20  +  HC1  =  4KI  -h  6NaII804%  HC1, 
The  ratio  between  the  amounts  of  sulphuric  acid  and  tetrathionic  acid 
is  dependent  on  the  time  allowed  for  the  reaction.  The  results  con- 
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firm  the  author’s  earlier  work  (Abstr.,  1899,  ii,  248),  and  are  not  de¬ 
pendent  on  the  formation  of  iodine  chloride  as  stated  by  Fessel 
(Abstr.,  1899,  ii,  802),  since  it  is  immaterial  whether  sulphuric  acid 
or  hydrochloric  acid  is  employed.  E.  C.  B. 

Improvement  in  Peligot’s  Absorption  Apparatus  for  Am¬ 
monia  Estimations.  By  F.  Pannertz  (Zeit.  anal.  Chem .,  1900,39, 
318 — 320). — The  lower  bulb  of  the  Peligot  U-tube  is  connected  by  a 
narrow  tube  inserted  at  the  top  of  the  bulb  with  the  upper  part  of  the 
first  limb  of  the  U-tube.  By  this  means,  all  regurgitation  of  the  ab¬ 
sorbing  liquid,  occasioned  by  sudden  condensation  in  the  distilling 
flask,  is  prevented.  M.  J.  S. 

Estimation  of  Sulphur  Dioxide  in  Sulphites  and  Thio¬ 
sulphates.  By  Martin  L.  Griffin  ( J '.  Soc.  Chem.  Ind.,  1900,  19, 
321 — 323). — The  author’s  experiments  indicate  that  there  is  no  need 
to  strictly  follow  Bunsen’s  instructions  regarding  dilution  when 
titrating  sulphur  dioxide  with  iodine,  as  it  is  oxidised  equally  satisfac¬ 
torily  in  strong  and  weak  solutions. 

Sulphurous  acid  should  be  titrated  in  a  closed  bottle  provided  with 
a  U-tube  containing  a  little  iodine  solution  and  serving  as  a  trap  for 
any  sulphur  dioxide  which  may  evaporate  ;  there  is  but  little  fear  of 
loss  by  oxidation.  Some  sulphites,  notably  the  sodium  salt,  are  so 
rapidly  oxidised  by  atmospheric  oxygen  that  they  should  be  at  once 
introduced  into  a  vessel  containing  iodine  solution  without  previous 
solution  or  dilution  ;  the  excess  of  iodine  is  then  titrated  with  sodium 
thiosulphate.  L.  de  K. 

Detection  of  Nitrous  Acid  in  Water.  By  H.  Mennicke 
( Zeit .  angew.  Chem.,  1900,  711 — 719). — The  author  has  compared  the 
relative  sensitiveness  of  the  reagents  most  frequently  used  for  the  de¬ 
tection  and  estimation  of  nitrous  acid  in  water,  namely,  solutions  of 
starch-potassium  iodide  or  zinc  iodide,  the  four  modifications  of  Griess’ 
reagent,  Biegler’s  reagent,  and  Erdmann’s  reagent  (this  vol.,  ii,  243). 
The  results  are  recorded  in  two  tables,  and  the  conclusion  reached  is 
that  Erdmann’s  test  is  almost  free  from  sources  of  error  and  the  most 
delicate  of  those  examined.  L.  de  K. 

Analysis  of  Nitric  Acid  and  Mixed  Acid  [Nitric  and 
Sulphuric],  By  Arthur  P.  van  Gelder  (J.  Soc.  Chem.  Ind.,  1900, 
19,  508 — 509). — Analysis  of  Nitric  Acid. — About  10  grams  of  the 
acid  are  weighed  out  in  a  bottle,  which  is  then  opened  in  a  funnel 
under  water,  and  the  solution  diluted  to  1  litre.  100  c.c.  of  the  solu¬ 
tion  are  titrated  with  N/ 3  alkali,  and  the  total  acidity  is  calculated  as 
nitric  acid.  To  estimate  the  amount  of  the  lower  oxides,  10  c.c.  of  the 
original  acid  are  diluted  to  100  c.c.,  and  titrated  with  Nj  10  perman¬ 
ganate. 

Analysis  of  Mixed  Acid. — In  this  case  100  c.c,  of  the  solution  are 
evaporated  on  a  water- bath  with  the  aid  of  a  slight  blast  of  air  until 
the  nitric  acid  has  been  driven  off.  A  little  boiling  water  is  added, 
and  the  evaporation  continued  for  10  minutes  ;  this  is  repeated  three 
times  so  as  to  break  up  any  combined  nitrogen  oxides.  The  residual 
liquid  is  then  titrated,  and  the  difference  between  the  two  titrations 
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represents  the  total  nitric  acid.  The  lower  oxides  are  estimated  as 
before,  although  the  estimation  may  be  interfered  with  by  the  presence 
of  arsenic. 

To  obtain  the  original  hydrogen  nitrate  in  nitric  and  mixed  acid, 
the  amount  of  nitric  acid  corresponding  with  the  nitrous  acid  found 
by  titration  with  permanganate  should  be  deducted  from  the  total 
amount ;  to  obtain  the  available  nitric  acid,  only  half  the  amount  of 
nitrous  acid  should  be  allowed  for.  L.  de  K. 

Elimination  of  Arsenic  from  the  System  from  a  Toxico¬ 
logical  Standpoint.  By  D.  Scherbatscheff  ( Chem .  Gentr.,  1900,  i, 
1040  ;  from  Viertelj.-Schr.  gerichtl.  Med.  u.  Oeff.  Sanitdtsw .,  1900,  [iii], 
19,  232 — 262). — Experiments  with  a  rabbit  and  a  dog  showed  that 
the  arsenic  was  more  rapidly  eliminated  from  the  system  of  the  former 
than  of  the  latter,  hence  no  conclusion  should  be  drawn  as  to  what 
would  happen  in  animals  of  a  different  species  or  in  human  beings. 

The  arsenic  was  tested  for  as  follows :  20 — 30  grams  of  the  sub¬ 
stance  were  heated  in  a  Kjeldahl  flask  with  20 — 30  c.c.  of  pure  sul¬ 
phuric  acid  and  a  little  copper  oxide,  the  solution  was  diluted  with 
water,  boiled  to  expel  any  sulphur  dioxide  (finally  with  addition  of 
potassium  permanganate),  and  then  tested  in  Marsh’s  apparatus. 
When  the  substance  contains  much  chlorides,  some  of  the  arsenic  may 
volatilise ;  this  may  be  prevented  by  moistening  the  mass  first  with 
ammonium  sulphide,  and  then  heating  with  a  mixture  of  nitric  and 
sulphuric  acids.  L.  de  K. 

The  Carbon  Dioxide  of  the  Atmosphere.  By  Edmund  A. 
Letts  and  Robert  F.  Blake  (Sci.  Proc.  Roy.  Dubl.  Soc .,  1900,  N.  S.  9, 
ii,  107 — 270). — In  Pettenkofer’s  method  for  the  estimation  of  carbon 
dioxide  in  the  atmosphere,  an  important  source  of  error  is  introduced 
by  the  employment  of  barium  hydroxide,  which,  when  kept  in  glass 
vessels,  rapidly  causes  a  superficial  corrosion,  and  then  becomes  con¬ 
taminated  with  alkalis  and  silica  from  the  glass.  The  presence  of  the 
former  causes  an  increase  in  alkalinity,  and  the  latter  interferes 
with  the  proper  end  reaction  when  titrating  the  excess  of  barium 
hydroxide,  using  phenolphthalein  as  indicator.  Another  source  of 
error  is  the  difficulty  of  preparing  distilled  water  free  from  carbon 
dioxide,  as  the  distillate  from  water  rendered  alkaline  with  sodium 
hydroxide  rapidly  absorbs  it  from  the  air.  The  chief  source  of  error, 
however,  leading  to  results  about  30  per  cent,  too  high,  is  caused 
by  the  absorption  of  carbon  dioxide  from  the  atmosphere  and  breath 
during  the  transfer  of  the  absorbent  from  the  receiver,  and  its  subse¬ 
quent  titration  in  open  vessels.  The  authors  have  succeeded  in 
avoiding  these  sources  of  error  by  using  the  following  process. 

The  standard  barium  hydroxide  solution  is  preserved  in  a  reservoir 
attached  in  the  usual  way  to  a  bulb-shaped  pipette  delivering  exactly 
50  c.c.,  and  provided  with  a  stopcock.  The  reservoir  is,  as  usual,  pro¬ 
vided  with  a  soda-lime  tube,  which  is  closed  when  the  apparatus  is  not 
being  used.  To  prevent  any  action  of  the  baryta  on  the  glass,  the 
inside  of  the  reservoir,  and  also  the  lower  part  of  the  glass  siphon 
tube,  is  coated  with  paraffin  wax.  The  air  to  be  examined  is  col¬ 
lected  in  a  narrow-necked,  tall  jar  holding  about  6  litres,  and  also 
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coated  inside  with  paraffin  wax.  Through  the  indiarubber  cork  pass 
two  glass  tubes,  one  of  which  is  bent  at  a  right  angle,  and  both  can 
be  closed  when  required  by  plugs  consisting  of  short  glass  rods 
attached  to  pieces  of  indiarubber  tubing.  The  jar  is  filled  by  connect¬ 
ing  it  with  an  exhausting  syringe  attached  to  an  indiarubber  tube 
12  feet  long,  so  that  there  is  no  danger  of  the  collecting  area  being 
contaminated  by  the  breath  of  the  operator.  A  pump  is  used  which 
removes  about  200  c.c.  at  each  stroke,  so  when  100  strokes  have  been 
given,  the  air  originally  present  in  the  bottle  will  have  been  com¬ 
pletely  displaced  by  the  air  to  be  tested.  The  plug  of  the  straight  tube 
is  now  temporarily  replaced  by  a  soda-lime  tube,  the  rubber  junction 
being  pinched  between  the  finger  and  thumb  during  the  operation  to 
prevent  access  of  air.  After  removing  the  other  plug  with  the  same 
precaution,  the  rubber  is  connected  with  the  pipette,  and  50  c.c.  of 
the  baryta  solution  are  introduced.  After  replacing  the  plugs  with 
the  same  precautions,  the  receiving  jar  is  placed  on  its  side  for  some 
hours,  and  frequently  rolled  about  so  as  to  ensure  complete  absorption 
of  the  carbon  dioxide. 

The  receiver  is  now  inverted  and  clamped  to  a  retort  stand,  a  soda- 
lime  tube  attached  to  the  straight  tube,  and  the  bent  tube  connected, 
with  the  usual  precautions,  to  the  titrating  vessel.  This  consists  of  a 
ball-shaped,  narrow-necked  glass  flask,  furnished  with  a  two-way  stop¬ 
cock,  which  communicates  with  a  straight  tube,  and  also  with  a  bent 
tube,  which  may  be  connected  with  an  air-pump.  After  exhausting 
the  flask,  it  is  connected  with  the  receiving  vessel,  the  stopcock  is 
turned,  and  the  liquid  runs  into  the  flask.  The  last  traces  of  the 
liquid  are  removed  as  follows.  The  titrating  vessel  is  first  removed, 
and  a  glass-rod  plug  substituted  for  it.  The  receiver  is  unclamped 
and  placed  upright,  and  the  nozzle  of  a  measuring  pipette  filled  with 
water  containing  a  little  phenolphthalein  and  carefully  neutralised 
with  barium  hydroxide  is  now  inserted  instead  of  the  plug.  On  open¬ 
ing  the  stopcock  attached  to  the  pipette,  the  water  runs  into  the 
receiver,  which,  after  being  well  rinsed,  is  again  placed  in  the  former 
position  and  connected  with  the  titrating  flask  ;  the  rinsings  are  then 
added  in  the  way  described. 

The  titrating  flask  is  now  connected  with  a  delicate  burette  con¬ 
taining  a  solution  of  pure  oxalic  acid  of  such  a  strength  that  1  c.c. 
represents  0fl  c.c.  of  carbon  dioxide  at  N.T.P.  The  barium  hydroxide 
solution,  which  should  be  titrated  about  the  same  time,  should,  if 
possible,  correspond  exactly  in  strength  with  the  acid. 

The  test-analyses  made  with  pure  air  mixed  with  definite  volumes 
of  carbon  dioxide  are  very  satisfactory. 

The  paper  contains  a  summary  and  bibliography  of  previous  work 
on  the  subject.  L.  de  K. 

Liquid  Carbon  Dioxide.  By  G.  Holste  ( Zeit .  anal .  Chem ., 
1900,  39,  243 — 245  ;  from  Zeit .  gesammt.  Kohlensaure  Ind.,3,  461). — 
The  principal  gaseous  impurities  in  commercial  liquid  carbon  dioxide 
are  nitrogen  and  oxygen,  which  remain  gaseous  in  the  storage 
cylinder.  A  sample  of  the  gas  taken  when  the  cylinder  is  placed  with 
the  valve  uppermost  will  therefore  have  a  different  composition  from 
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one  taken  when  the  cylinder  is  inverted  or  laid  horizontally.  Both 
should  be  analysed.  A  convenient  eudiometer  for  the  purpose  is 
described,  and  a  method  for  calculating  the  average  composition  of 
the  contents  of  the  cylinder  is  given.  M.  J.  S. 

Preparation  of  Sodium  Cobalt  Nitrite,  and  its  Employ¬ 
ment  for  the  Detection  of  Potassium.  By  Einar  Biilmann 
(Zeit.  anal.  Chem.,  1900,  39,  284 — 289.  Compare  Adie  and  Wood, 
Trans.,  1900,  1076). — For  the  detection  of  potassium  in  presence  of 
much  sodium,  a  solution  of  pure  sodium  cobalt  nitrite  is  more  sensi¬ 
tive  than  the  spectroscope  itself.  To  prepare  the  reagent,  150  grams 
of  sodium  nitrite  are  dissolved  in  150  c.c,  of  warm  water,  and  the 
solution  cooled  to  40 — 50° ;  50  grams  of  crystallised  cobalt  nitrate  are 
added,  and  then  gradually  50  c.c.  of  50  per  cent,  acetic  acid,  the  mix¬ 
ture  being  vigorously  shaken.  A  brisk  current  of  air  is  then  passed 
through  the  mixture  for  half-an-hour.  The  mixture  is  allowed  to  sub¬ 
side  during  two  hours,  and  then  filtered.  The  clear  filtrate  and  wash¬ 
ings,  amounting  in  all  to  300  c.c.,  are  precipitated  by  the  gradual 
addition  of  250  c.c.  of  96  per  cent,  alcohol.  The  salt  is  collected  on  a 
suction  filter,  washed  four  times  with  25  c.c.  of  alcohol,  twice  with 
25  c.c.  of  ether,  and  air-dried.  For  use,  0*3 — 0  5  gram  is  dissolved  in 
2 — 3  c.c.  of  water,  and  added  cold  to  the  solution  to  be  tested.  This 
solution  must  contain  only  potassium  and  sodium  as  chlorides,  nitrates 
or  sulphates,  and  must  be  free  from  phosphates,  mineral  acids,  or  caustic 
alkalis.  Small  amounts  of  acetic  acid,  alkali  carbonates,  magnesium, 
and  calcium  salts  do  not  greatly  impair  the  sensitiveness.  It  is  pos¬ 
sible  with  this  reagent  to  detect  0*0009  milligram  of  potassium  in 
presence  of  2363  parts  of  sodium.  The  reagent  is  not  permanent 
when  dissolved;  the  solution  must  be  prepared  when  required. 

M.  J.  S. 

The  Estimation  of  Zinc  as  Phosphate.  By  H.  D.  Dakin  (Zeit. 
anal.  Chem.,  1900,  39,  273 — 284). — G-uyard  Hugo  Tamm,;],  who  first 
proposed  the  estimation  of  zinc  as  zinc  ammonium  phosphate  (Abstr., 
1871,  1214),  admitted  the  existence  of  several  sources  of  error,  and  did 
not  furnish  proof  analyses  of  pure  substances.  Austin,  who  supplied 
this  deficiency  (this  vol.,  ii,  49),  assumed  that  the  presence  of  at  least 
10  per  cent,  of  ammonium  chloride  in  the  solution  was  essential.  The 
author,  starting  with  zinc  oxide  purified  with  great  care,  shows  by 
numerous  proof  analyses  that  accurate  results  can  be  obtained  without 
the  use  of  large  quantities  of  ammonium  chloride.  The  use  of  am¬ 
monium  phosphate,  instead  of  sodium  phosphate,  avoids  the  error 
caused  by  the  presence  of  sodium  in  the  precipitate.  Traces  of  zinc 
can  generally  be  detected  in  the  filtrate  by  ammonium  sulphide,  but 
never  more  than  2 — 3  decimilligrams.  The  precipitate,  dried  for  2 
hours  at  100 — 105°,  has  the  composition  ZnNH4P04;  it  suffers  no  loss  by 
prolonged  drying  at  this  temperature,  and  can  be  accurately  converted 
into  zinc  pyrophosphate  by  gradual  heating  in  an  open  crucible.  If 
rapidly  exposed  to  a  red  heat,  reduction  takes  place.  The  following 
method  of  precipitation  is  recommended.  The  acid  zinc  solution,  in 
a  platinum  basin,  is  nearly  neutralised  with  ammonia,  diluted  to 
150  c.c.,  and  heated  on  the  water- bath.  About  10  parts  of  ammonium 
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phosphate  for  each  part  of  zinc  supposed  to  be  present  are  added,  and 
the  heating  is  continued  for  a  quarter  of  an  hour.  After  a  little 
further  delay  (J — 24  hours)  the  precipitate  is  collected  on  an  asbestos 
filter  in  a  Gooch  crucible,  washed  thoroughly  with  a  hot  1  per  cent, 
solution  of  ammonium  phosphate,  and  the  latter  removed  by  several 
washings  with  aqueous  alcohol.  It  is  then  dried  and  weighed,  or,  if 
ignition  is  preferred,  the  Gooch  crucible  is  placed  inside  a  platinum 
crucible.  The  precipitate  is  then  removed  from  the  filter  by  dilute 
nitric  acid,  and  the  crucible  dried  (or  ignited)  as  before.  This  mode 
of  obtaining  the  tare  is  preferable  to  weighing  the  crucible  before  filtra¬ 
tion,  as  the  phosphate  solution  slightly  attacks  the  asbestos.  The 
results  were  as  accurate  when  only  1  gram  of  ammonium  chloride 
was  present,  as  with  10  or  20  grams.  A  large  amount  hastens  the 
crystallisation  of  the  precipitate,  but  introduces  inconvenience  in  the 
washing.  M.  J.  S. 

Detection  of  Sodium  in  the  Presence  of  Potassium.  By 
Schoorl  ( Chem .  Gentr.,  1900,  i,  1140;  from  Ned.  Tijdschr.  Pharm ., 
1900,  12,  116 — 118). — “The  microchemical  test  for  sodium  by  means  of 
uranyl  acetate  is  interfered  with  by  the  presence  of  much  potassium. 
The  author  now  proposes  to  evaporate  a  few  times  with  perchloric 
acid,  and  then  to  extract  with  alcohol.  Potassium  perchlorate  remains 
undissolved,  and  the  filtrate  contains  the  sodium  which  may  then  be 
tested  for  by  the  uranium  method.  L.  r>E  K. 


Colour  Reactions  for  Detecting  Calcium  Salts  in  Organic 
Tissues.  By  Valentino  Grandis  and  C.  Mainini  ( Atti  Real .  Accad. 
Lincei ,  1900,  [v],  9,  i,  280 — 283). — The  piece  of  tissue  or  section  is 
placed  in  a  saturated  alcoholic  solution  of  purpurin  and  left  until  it  is 
strongly  coloured,  the  time  required  being  from  5  to  10  minutes. 
When  removed  from  the  solution,  it  is  not  uniformly  coloured,  but 
exhibits  dark  patches  which  are  hard.  These  dark  patches,  due  to 
the  deposition  of  the  colour  on  salts  of  calcium,  usually  the  carbonate 
and  phosphate,  may  be  made  clearer  by  immersion  for  a  few  moments 
in  a  0*75  per  cent,  solution  of  sodium  chloride,  which  causes  the 
formation  of  a  small  quantity  of  calcium  chloride  and  consequent  pre¬ 
cipitation  of  the  purpurin  in  an  insoluble  form  in  those  positions 
where  calcium  salts  are  present.  The  coloured  tissue  is  then  soaked 
several  times  in  70  per  cent,  alcohol  until  no  more  colour  is  removed. 

The  presence  of  calcium  salts  can  also  be  localised  by  treating  the 
well-washed  tissue  with  pyrogallol,  which  is  fixed  specially  on  those 
parts  where  calcium  salts  are  situated.  After  remaining  in  contact 
with  the  air  for  some  time  to  allow  the  pyrogallol  to  oxidise,  the 
tissue  is  washed  quickly  in  water,  dried,  and  preserved  in  balsam. 
The  presence  of  calcium  salts  is  denoted  by  dark  brown  patches,  the 
remainder  of  the  tissue  having  only  a  pale,  brownish-yellow  colour. 


T.  H.  P. 


Detection  of  Barium,  Calcium,  and  Strontium,  and  the 
Action  of  Ammonium  Chloride  on  Strontium  Chromate.  By 
Ernest  Dumesnil  (Ann.  Ghim.  Phys .,  1900,  [vii],  20,  125 — 135; 
Zeit.  Ver.  Dent.  Zuck.-Ind .,  1900,  531 — 537). — The  ordinary  methods 
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for  detecting  the  presence  of  barium,  calcium,  and  strontium  in 
mixtures  of  salts  fail  when  the  proportion  of  strontium  is  small. 
To  obviate  this  difficulty,  the  following  method  is  proposed.  The  pre¬ 
cipitate,  consisting  of  the  mixed  carbonates,  is  dissolved  in  the  least 
possible  quantity  of  10  per  cent,  hydrochloric  acid,  the  solution 
evaporated  to  dryness  to  expel  excess  of  acid,  and  the  residue  dissolved 
in  water.  To  a  small  portion  of  the  solution,  strontium  chromate 
solution  is  added ;  the  formation  of  a  precipitate  indicates  the 
presence  of  barium.  If  no  precipitate  forms,  another  portion  of  the 
neutral  liquid  is  mixed  with  calcium  chromate  solution,  the  formation 
of  a  precipitate  on  warming  showing  the  presence  of  strontium.  If 
baryta  is  present,  however,  the  remainder  of  the  neutral  chloride 
solution  is  precipitated  by  means  of  potassium  chromate,  the  liquid 
being  then  heated  to  boiling  and  filtered ;  the  precipitate  is  then 
boiled  for  a  few  moments  with  ammonium  chloride  solution  and 
filtered.  To  the  clear  filtrate  sodium  carbonate  is  added,  the  liquid 
filtered,  the  precipitate  washed  once  on  the  filter,  and  then  treated 
with  10  per  cent,  acetic  acid.  Part  of  the  liquid  thus  obtained  is 
neutralised  with  ammonia  and  then  warmed  with  calcium  chromate 
solution ;  the  formation  of  a  precipitate  shows  the  presence  of 
strontium.  Another  part  of  the  acetic  acid  solution  is  heated  with 
an  acetic  acid  solution  of  strontium  oxalate,  by  which  means  any 
calcium  is  precipitated. 

Ammonium  chloride  solution  dissolves  strontium  chromate,  and  the 
solution  deposits  orange-yellow,  tabular  crystals  having  a  composition 
corresponding  with  the  formula  2(NH4)2Cr20f,NH4Cl.  T.  H.  P. 

Action  of  Carbon  Dioxide  on  the  Borates  of  Barium.  By 
Harmon  N.  Morse  and  D.  W.  Horn  (Amer.  Chem .  J.,  1900,  24, 
105 — 137). — Jones'  adverse  criticism  (Abstr.,  1898,  ii,  640)  of  Morse 
and  Burton’s  method  (Abstr.,  1888,  755)  of  estimating  boric  acid  is 
valueless,  since  it  is  based  on  experiments  made  with  aqueous,  instead 
of  strongly  alcoholic,  solutions ;  trustworthy  results  can  be  obtained 
by  adhering  to  the  original  directions.  Contrary  to  Jones’  statement, 
boric  acid  is  not  lost  by  volatilisation  as  ethyl  borate,  when,  follow¬ 
ing  the  method,  the  alcoholic  liquid  containing  the  insoluble  meta¬ 
borate  and  excess  of  barium  hydroxide  is  treated  with  an  excess  of 
carbon  dioxide,  and  then  distilled  in  an  atmosphere  of  the  gas  \  under 
Jones’  conditions,  using  aqueous  solutions,  there  is  also  no  loss. 

In  order  to  obtain  satisfactory  results  with  the  method,  care  has  to 
be  exercised  in  heating  the  mixture  of  barium  borate  and  carbonate, 
as,  when  dried  at  100°,  it  contains  no  small  quantity  of  water  ;  on 
drying  for  about  50  hours  at  175°,  or,  more  rapidly,  at  just  below  a 
red  heat,  it  is  rendered  anhydrous ;  but  on  exposure  to  the  air  it 
rapidly  absorbs  water.  At  a  full  red  heat  the  metaborate  attacks  the 
carbonate  with  evolution  of  carbon  dioxide  ;  if  from  this  cause  the 
weight  of  the  mixture  is  too  small,  the  necessary  correction  can  be 
made  by  absorption  of  carbon  dioxide  from  the  air  and  subsequent 
drying  in  a  desiccator,  or  at  500°.  When  once  completely  dehydrated, 
the  mixture  is  comparatively  indifferent  to  atmospheric  moisture. 

W.  A.  D. 
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Cement  Testing.  By  O.  IT.  Klein  and  Stephen  F.  Peckham 
(J.  Soc.  Chem .  Ind .,  1900,  19,  644 — 645). — The  authors  recommend 
that  the  sample  should  be  analysed  in  the  same  condition  as  received, 
and  not  dried  beforehand,  either  at  a  low  or  high  temperature  ;  also 
that  any  insoluble  matter  not  volatilised  by  treatment  with  hydro¬ 
fluoric  acid  should  not  be  called  silica,  although  a  small  amount  may 
be  disregarded  (compare  Shimer,  Abstr.,  1899,  ii,  520). 

L.  de  K. 

Diphenylcarbazid©  as  a  Sensitive  Reagent  for  Metals.  By 
Paul  Cazeneuve  (Compt.  rend .,  1900,  131,  346 — 347). — The  coloured 
products  formed  when  diphenylcarbazide  is  oxidised  by  metallic  salts 
(this  vol.,  i,  465)  furnish  very  sensitive  reactions  for  the  detection  of 
metals,  and  especially  of  copper,  mercury,  and  iron.  A  cold  saturated 
solution  of  the  carbazide  in  benzene  is  agitated  with  the  aqueous  solu¬ 
tion  of  the  salt,  or,  if  the  latter  solution  is  not  too  dilute,  an  alcoholic 
solution  of  the  carbazide  may  be  used.  Cupric  salts  yield  a  violet 
compound,  which  dissolves  in  benzene,  and  is  not  affected  by  agitation 
with  potassium  ferrocyanide  solution;  mercuric  salts  give  a  dull  blue 
compound  ;  ferric  salts  form  a  peach-flower  coloration,  which  becomes 
brown  if  the  liquid  is  agitated  with  potassium  ferrocyanide  solution. 
The  reaction  will  detect  1  part  of  the  metals  in  100,000  of  solution, 
and  is  not  given  by  other  metals.  The  colorations  are  destroyed  by 
inorganic  acids,  and  by  excess  of  organic  acids.  Solutions  of  silver 
and  gold  salts  yield  rose  colorations  with  precipitation  of  the  metal. 

If  a  solution  of  chromic  acid,  or  a  chromate  containing  1  part  in 
1,000,000,  or  even  less,  is  acidified  with  dilute  hydrochloric  acid  and 
mixed  with  an  excess  of  solid  diphenylcarbazide,  a  splendid  violet 
coloration  is  developed,  stable  in  presence  of  inorganic  acids,  and  quite 
distinct  from  the  reactions  already  described.  No  other  metal  behaves 
in  the  same  way.  The  coloured  product  is  not  removed  from  water 
by  benzene,  but  dissolves  in  amyl  alcohol.  C.  H.  B. 

Action  of  Sodium  Thiosulphate  on  Mercuric  Salts.  By  Fr. 
Faktor  (Chem.  Centr .,  1900,  i,  1246  ;  from  Pharm .  Post ,  1900,  33, 
253 — 254). — Aqueous  solutions  of  mercuric  salts  are  precipitated  at 
the  boiling  point  by  sodium  thiosulphate,  with  formation  of  mercuric 
sulphide.  One  mol.  of  sodium  thiosulphate  corresponds  with  1  mol, 
of  mercuric  chloride.  The  process  may  also  be  applied  to  mercurous 
salts.  L.  de  K. 

Effect  of  Oxidising  Agents  on  the  Reduction  of  Mercuric 
Chloride  by  Oxalic  Acid.  By  J.  H.  Kastle  and  W.  A.  Beatty 
(Amer.  Chem.  J.>  1900,  24,  182 — 188). — The  reduction,  in  direct  sun¬ 
light,  of  mercuric  chloride  by  ammonium  oxalate  in  aqueous  solution 
is  greatly  accelerated  by  the  presence  of  a  trace  of  potassium  per¬ 
manganate.  Ferric  chloride  and  most  other  oxidising  agents  also 
accelerate  the  action,  but  a  few,  such  as  chromic  acid  and  potassium 
chromate  or  dichromate,  retard  it.  The  same  substances  have  a 
similar  accelerating  action  on  the  reduction  of  thallic  chloride  by 
ammonium  oxalate.  The  explanation  given  is  that  probably  the 
oxidising  substance  used  is  reduced  by  the  ammonium  oxalate,  and 
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then  oxidised  again  by  the  mercuric  or  thallic  chloride,  thus  acting  as 
a  ‘‘carrier5’  of  oxygen  from  the  oxalate  to  the  chloride. 

W.  A.  D. 

Volumetric  Estimation'of  Mercuric  Chloride.  By  Erwin  Rupp 
{Arch.  Pharm.j  1900,  238,  298 — 301). — Twenty  c.c.  of  a  solution  of 
mercuric  chloride  containing  about  4  grams  per  100  c.c.  are  shaken 
for  an  hour  with  a  little  pulverised  iron.  The  liquid  is  filtered  and 
10  c.c.  are  titrated  with  standard  potassium  permanganate  after  adding 
5  c.c.  of  dilute  sulphuric  acid  and  5  c.c.  of  a  10  per  cent,  solution  of 
manganous  sulphate.  One  mol.  of  ferrous  chloride  represents  1  mol. 
of  mercuric  chloride. 

If  the  substance  to  be  tested  contains  besides  mercuric  chloride  any 
oxidisable  matters  or  coal-tar  colouring  matters,  potassium  perman¬ 
ganate  is  added  in  slight  excess,  and  this  in  turn  destroyed  by  cautious 
addition  of  tartaric  acid.  The  resulting  ferric  chloride  is  then 
estimated  in  the  usual  way  by  means  of  potassium  iodide  and  sodium 
thiosulphate.  L.  de  K. 

Composition  and  Estimation  of  Cerium  Oxalate.  By 
Frederick  B.  Power  and  Frank  Shedden  (J.  JSoc.  Chem .  Ind.,  1900, 
19,  636 — 642). — Cerium  oxalate  has  the  composition  Ce2(C2O4)3,10H2O. 
Commercial  cerium  oxalate  is  frequently  contaminated  with  the 
oxalates  of  lanthanum  and  didymium.  The  former  may  be  recognised 
by  the  reddish-brown  colour,  and  the  latter  by  the  alkaline  reaction 
of  the  ash,  provided  that  no  other  alkaline  matters  are  present. 
On  the  other  hand,  traces  of  cerium  may  be  detected  in  the  presence 
of  lanthanum  and  didymium  oxalates  by  heating  0T  gram  of  the 
mixture  with  0*5  c.c.  of  sulphuric  acid  until  all  effervescence  ceases. 
The  solution  is  then  diluted  with  10  c.c.  of  water,  and  after  adding 
1  gram  of  ammonium  persulphate,  it  is  again  boiled,  a  bright  yellow 
colour  being  developed  if  cerium  is  present  even  in  traces  (compare 
von  Knorre,  Abstr.,  1898,  ii,  311).  L.  de  K. 

Colorimetric  Estimation  of  Nickel  in  Steel.  By  Rudolf 
Fieber  (Chem.  Zeit .,  1900,  24,  393 — 394). — A  series  of  standard 
samples  of  nickel  steel  in  which  the  nickel  varies  from  1  per  cent, 
upwards  with  a  difference  of  about  1  per  cent,  between  each  sample 
are  selected,  and  of  each  a  solution  is  made  as  follows :  6  grams  are 
dissolved  in  nitric  acid,  the  solution  is  evaporated  to  the  smallest 
possible  volume,  and  rinsed  into  a  200  c.c.  flask.  The  iron  is  then 
precipitated  with  ammonia,  and  when  cold,  the  liquid  is  diluted  to  the 
mark ;  after  thoroughly  shaking,  it  is  filtered  and  kept  in  a  200  c.c. 
flask  for  future  use.  Six  grams  of  the  sample  to  be  examined  are  now 
treated  in  the  same  way,  and  the  resulting  filtrate  is  compared  as 
regards  its  colour  with  the  stock  solutions.  Should  it  not  correspond 
with  any  of  these,  the  one  lighter  in  colour  is  selected  as  standard,  and 
the  sample  is  diluted  with  water  until  it  shows  the  same  colour. 
The  percentage  of  nickel  is  then  found  by  a  simple  calculation.  The 
results  are  sufficiently  accurate  for  technical  purposes.  The  presence 
of  chromium  somewhat  interferes  with  the  test.  L.  de  K. 
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Analysis  of  Titaniferous  Iron  Ores.  By  Charles  Basker- 
ville  (J.  Soc .  Chem.  Ind .,  1900,  19,  419 — 420). — Silica  is  estimated 
in  the  usual  manner  after  fusing  1  gram  of  the  ore  with  5  grams 
of  sodium  carbonate  and  1  gram  of  potassium  nitrate.  After  weigh¬ 
ing  the  crude  silica,  it  is  heated  with  hydrofluoric  and  sulphuric  acids 
and  then  reignited  ;  the  loss  in  weight  represents  pure  silica. 

Sulphur  and  phosphorus  are  estimated  by  fusing  2  grams  of  the  ore 
with  20  grams  of  the  above  fusion  mixture,  using  ‘  gasolene  ’  as  a 
source  of  heat.  The  fused  mass  is  then  extracted  with  water,  and  to 
the  filtrate  are  added  25  c.c.  of  ferric  chloride  containing  0T  gram  of 
metallic  iron.  Slight  excess  of  hydrochloric  acid  is  added,  the  liquid 
boiled,  reprecipitated  with  ammonia,  and  the  sulphuric  acid  estimated 
in  the  filtrate.  The  phosphoric  acid  is  contained  in  the  iron  precipi¬ 
tate,  and  may  be  estimated  by  the  molybdate  process  (Abstr.,  1894, 
ii,  253). 

Titanium  is  estimated  by  fusing  0*5  gram  of  the  ore  with  0’5  gram 
of  sodium  fluoride  and  5  grams  of  potassium  hydrogen  sulphate  for  15 
minutes.  The  fused  mass  is  dissolved  in  boiling  water  containing  3 
c.c.  of  nitric  acid,  ammonia  is  added,  and  the  excess  expelled  by  boil¬ 
ing.  The  well-washed  precipitate  is  dissolved  in  dilute  hydrochloric 
acid,  and  dilute  ammonia  is  added  until  a  slight  permanent  precipitate 
is  obtained,  which  is  then  redissolved  in  a  drop  or  two  of  dilute  hydro¬ 
chloric  acid  (1  :  100).  The  titanium  is  now  precipitated  as  usual  by 
saturating  the  liquid  with  sulphur  dioxide  and  boiling  for  a  few 
minutes  ;  it  is  then  collected,  ignited,  and  weighed  as  dioxide.  When 
many  assays  have  to  be  made,  Weller’s  colorimetric  process  (Abstr., 
1883,  381)  is  preferable.  0*5  gram  of  the  ore  is  fused  with  sodium 
fluoride  and  potassium  hydrogen  sulphate  as  directed,  care  being  taken 
to  completely  expel  the  fluorine  ;  the  fused  mass  is  dissolved  in  water 
containing  10  per  cent,  of  sulphuric  acid,  and  finally  made  up  to 
500  c.c.  One  hundred  c.c.  of  the  filtrate  are  then  mixed  with  5  c.c. 
of  hydrogen  peroxide,  and  the  colour  thus  produced  is  compared  with 
that  of  a  series  of  ferruginous  solutions  to  which  a  varying  amount  of 
titanium  and  5  c.c.  of  hydrogen  peroxide  have  been  added. 

Iron  is  estimated  by  the  dichromate  method  in  the  filtrate  from  the 
silica.  L.  de  K. 

Estimation  of  Benzene  and  Ethylene  in  Coal-gas.  By 
Fritz  Haber  (Chem  Gentr .,  1900,  1,  1309 — 1310;  from  Journ.  f. 
Gasbel ,  43,  347 — 350). — The  author  has  made  further  experiments 
with  the  process  recommended  by  himself  and  Oechelhauser  (Abstr., 
1897,  ii,  128)  and  has  found  it  to  be  trustworthy. 

L.  de  K. 

Estimation  of  Beducing  Sugar  by  Means  of  a  Centrifuge. 
By  Ph.  Chapelle  (Chem.  Centr.y  1900,  i,  1108  ;  from  Ann.Chim.  anal, 
appl. ,  1900  5,  140 — 145.  Compare  this  vol.,  ii,  112). — In  the  pre¬ 
sence  of  several  reducing  sugars,  the  total  cuprous  oxide  obtained  is 
not  the  theoretical  quantity.  The  cuprous  oxide  corresponding  with 
a  single  sugar  is  determined  by  means  of  a  factor  K~  cuprous 
oxide/sugar,  which  depends  on  the  nature  of  the  sugar  and  the 
amount  of  precipitated  cuprous  oxide.  A  table  is  given  for  the  value 
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of  K  for  20  to  250  milligrams  of  cuprous  oxide,  and  for  dextrose,  invert 
sugar,  and  lactose.  An  example  is  given  showing  the  estimation  of 
two  of  these  sugars  in  the  presence  of  each  other  ;  the  author  has  not 
yet  succeeded  with  a  mixture  containing  the  three. 

The  method  is  also  applicable  when  using  Sachsse’s  alkaline  mer¬ 
curic  iodide  solution  ;  the  mercury  should  be  dried  below  150°.  The 
author  has  somewhat  altered  the  composition  of  this  solution,  and  pre¬ 
pares  it  by  dissolving  22 4 7  grams  of  mercuric  iodide,  40  grams  of 
potassium  iodide,  and  100  grams  of  sodium  hydroxide  in  water  and 
diluting  to  1  litre,  and  its  value  for  dextrose  and  invert  sugar  is  given ; 
the  solution  is,  however,  sensibly  affected  by  sucrose.  L.  de  K. 

Estimation  of  Cellulose.  By  Constantin  Councler  ( Chem .  Zeit.y 
1900,  24,  368 — 369). — A  criticism  of  the  methods  for  the  estimation 
of  cellulose  proposed  by  Lange,  Muller,  and  Schulze-Henneberg.  The 
results  obtained  by  the  first  process  are  far  too  low.  The  others  give 
better  results,  but  are  so  difficult  of  execution  that  they  are  of  no 
practical  use.  The  author’s  attempt  at  modifying  MUller’s  process  by 
subjecting  the  wood  to  a  preliminary  treatment  with  calcium  hydrogen 
sulphite  ended  in  failure.  A  good  and  practical  process  is  much  to  be 
desired.  L.  de  K. 

Estimation  of  Cell-wall  Constituents,  Hemicelluloses,  and 
Cellulose  in  some  Plants  and  Parts  of  Plants.  By  Albert 
Kleiber  ( Landw .  Versuchs-Stat .,  1900,  54,  161 — 213). — The  methods 
of  Lange,  Hoffmeister,  and  F.  Schulze  for  determining  cellulose  gave 
unsatisfactory  results.  Concordant,  if  not  quite  satisfactory,  results 
were  obtained  by  boiling  the  cellulose,  obtained  by  Hoffmeister’s  or 
Schulze’s  method,  for  2  hours  with  1*25  per  cent,  sulphuric  acid.  In 
the  case  of  Hoffmeister’s  method,  the  same  results  are  usually  obtained 
whether  boiling  with  sulphuric  acid  precedes  or  follows  treatment  with 
chlorate. 

Methods  for  determining  the  cell-wall  constituents  are  described,  in 
which  the  substance  was  extracted  with  0*15  and  0*42  per  cent 
aqueous  potassium  hydroxide.  It  is  thought  that  in  some  cases  the 
results  obtained  are  too  high,  owing  to  the  presence  of  insoluble  non 
nitrogenous  substances  which  do  not  belong  to  the  cell-wall ;  on  the 
other  hand,  the  cell- wall  itself  may  be  attacked.  The  results  were 
always  higher  than  obtained  with  the  crude  fibre  ;  the  crude  fibre  does 
not,  therefore,  include  the  whole  of  the  cell- wall. 

Hemicelluloses  are  determined  by  boiling  the  residues  obtained  in 
the  estimation  of  cell-wall  constituents  with  1*25  per  cent,  sulphuric 
acid.  The  proteids  and  ash  are  again  determined  in  the  residue.  By 
deducting  the  non-nitrogenous  matter  in  the  residue  from  the  amount 
of  non-nitrogenous  matter  present  before  boiling  with  acid,  numbers 
are  obtained  representing  the  amount  of  non-nitrogenous  matter  dis¬ 
solved.  The  method  is,  for  different  reasons,  imperfect,  but  it  fur¬ 
nishes  useful  results.  N.  H.  J.  M. 

Simple  Distinction  between  Glue  and  Dextrin  or  Gum 
Arabic.  By  Hugo  Borntrager  (Chem.  Centr.,  1900,  i,  1109  j  from 
Oesterr .  Chem.  Zeit .,  1900,  3,  188 — 189). — The  suspected  product  is 
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heated  with  50  per  cent,  hydrofluoric  acid.  Glue  emits  at  once  an 
odour  of  butyric  acid.  On  evaporating  on  the  water-bath,  a  white 
mass  is  obtained  which  gives  the  usual  alkaloidal  reactions  with  phos- 
photungstic  acid,  Nessler’s  test,  and  other  reagents,  but  has  not  been 
fully  investigated  by  the  author.  L.  de  K. 

Estimation  of  Carvone  in  Volatile  Oils.  IV.  By  F.  W. 
Alden  and  F.  G.  Ehlert  ( Pharm .  Archives ,  1900,  3,  9 — 18). — Further 
investigation  has  been  made  of  the  influence  exerted  by  the  conditions 
of  experiment  on  the  error  of  the  method  previously  described  (this 
vol.,  ii,  117).  When  much  resin  is  present  in  the  oil,  the  carvoxime 
will  not  crystallise,  and  it  is  necessary  to  distil  the  oil  with  steam  and 
perform  the  estimation  with  the  oil  that  distils  over.  When  there  is 
resin  present,  but  not  enough  to  prevent  crystallisation,  the  crystals 
are  contaminated  with  it,  and  in  consequence  the  result  is  considerably 
too  high.  Better  crystals  are  obtained  if  the  sodium  hydrogen  car¬ 
bonate  is  used  in  amount  exactly  equivalent  to  the  hydroxylamine 
hydrochloride,  instead  of  in  excess,  and  also  if  a  large  excess  of  hydr¬ 
oxylamine  is  avoided.  C.  F.  B. 

Oxidation  [of  Oxalic  Acid  by  Potassium  Permanganate]. 
By  Georg  von  Georgievics  and  L.  Springer  (Monatsh.,  1900,  21, 
413 — 421). — When  an  oxalic  acid  solution  is  titrated  with  a  solution 
of  potassium  permanganate  in  presence  of  sulphuric  acid,  it  is  always 
observed  that  the  beginning  of  the  reaction  is  very  slow,  but  after¬ 
wards  the  permanganate  is  instantly  decolorised.  The  following 
explanation  of  this  is  suggested.  The  first  few  drops  of  the  perman¬ 
ganate  solution  are  slowly  reduced  to  manganese  sulphate  ;  this  at 
once  reacts  with  an  excess  of  permanganic  acid,  forming  manganese 
dioxide,  which  is  instantly  reduced  by  oxalic  acid.  R.  H.  P. 

Mercurisalicylic  Acid  and  Millon’s  Reaction.  By  Gael  J. 
Lintner  ( Zeit .  angew.  Chem .,  1900,  707 — 711). — When  mercuric  sali¬ 
cylate  is  heated  for  some  time  at  110°  or  boiled  with  water,  it  is  de¬ 
composed  into  salicylic  acid,  which  either  volatilises  or  dissolves,  and 
a  compound  formerly  regarded  by  Lajoux  and  Grandval  (Abstr.,  1893, 
i,  642)  as  a  basic  salicylate,  but  now  described  as  mercurisalicylic 
acid,  (C7H^03)2Hg  =  C7H603  +  C7H4Hg03.  The  latter  is  monobasic, 
dissolves  without  separation  of  mercury  in  aqueous  sodium  hydroxide  or 
ammonium  sulphide,  and  when  boiled  with  water  and  sufficient  sul¬ 
phuric,  hydrochloric,  or  nitric  acid  to  obtain  a  clear  liquid,  gives, 
with  sodium  nitrite,  a  yellow  colour  which  changes  to  red  on  adding 
mercuric  nitrate  solution.  When  testing  for  salicylic  acid  with 
Millon’s  reagent,  mercurisalicylic  acid  is  probably  formed  on  boiling 
with  mercuric  nitrate,  and  this,  in  contact  with  nitrous  acid,  gives  a 
nitroso-compound  soluble  with  a  red  colour  in  excess  of  mercuric 
nitrate. 

The  action  of  Millon’s  reagent  is  solely  due  to  mercuric  nitrate 
and  nitric  and  nitrous  acids  ;  mercurous  nitrate  is  inert.  The  best 
way  of  detecting  salicylic  acid  by  its  aid  is  as  follows  :  The  solu¬ 
tion  is  boiled  with  a  few  drops  of  a  10  per  cent,  solution  of  acid 
mercuric  nitrate  for  2  minutes,  2 — 3  drops  of  dilute  sulphuric  acid 
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are  added,  and  then  a  few  drops  of  a  solution  of  sodium  nitrite. 
The  red  colour  shows  immediately.  Proteids  may  be  similarly  tested 
for.  L.  de  K. 

Commercially  Pure  Oleic  Acid  and  Purified  Oleic  Acid. 
By  Hugo  Djtz  ( Gkem .  Zeit.,  1900,  24,  462 — 464). — Many  samples  of 
oleic  acid  contain  a  small  percentage  of  an  oily,  slightly  volatile,  and 
unsaponifiable  substance,  varying  in  composition,  and  absorbing  a 
considerable  amount  of  iodine  ;  the  presence  of  this  substance  causes 
the  turbidity  noticed  when  titrating  the  sample  in  the  usual  way 
with  alkali.  From  the  author’s  investigation,  it  is  probably  an  im¬ 
purity  introduced  during  the  process  of  manufacture,  and  not  gradu¬ 
ally  formed  during  the  storage  of  the  acid.  L.  de  K. 

Estimation  of  Tannic  and  Gallic  Acids.  By  Ferdinand  Jean 
( Ghem .  Centr .,  1900,  i,  1107 — -1108  ;  from  Ann.  Chim.  anal.  appl. , 
1900,  5,  134 — 140). — 2*7  grams  of  iodine  and  5 — 6  grams  of  potassium 
iodide  are  dissolved  in  water  to  a  litre  and  the  solution  is  stan¬ 
dardised,  first  with  a  0*1  per  cent,  solution  of  tannin,  and  then  also 
with  gallic  acid.  Ten  c.c.  of  either  solution  are  mixed  with  5  c.c. 
of  a  cold  saturated  solution  of  sodium  hydrogen  carbonate  contained 
in  a  beaker  having  a  50  c.c.  mark.  The  iodine  is  slowly  run  in 
until  a  drop  of  the  liquid  strikes  a  blue  colour  on  paper  impregnated 
with  dry  starch  :  the  liquid  is  now  diluted  to  50  c.c.,  and  more  iodine 
added  until  a  blue  spot  is  again  formed.  The  solution  of  the  iodine 
is  of  the  requisite  strength  when  10  c.c.  of  the  tannin  requires 
10 — 10 ‘5,  and  10  c.c.  of  the  gallic  acid  13  c.c.  of  iodine.  A  blank 
experiment  showing  the  effect  of  the  dilute  alkali  should  also  be 
made  this  will  generally  amount  to  0'4  c.c. 

The  decoction  to  be  tested  should  contain  about  0’1  per  cent,  of 

tannin,  and  10  c.c.  are  titrated  as  described.  Another  portion  is 

then  treated  as  follows  :  Fifty  c.c.  are  mixed  in  a  100  c.c.  flask 

with  15  c.c.  of  a  solution  of  albumin  (2  grams  of  albumin  rubbed 

to  a  thick  paste  with  strong  glycerol,  and  afterwards  diluted  with 

water  to  a  litre),  20  grams  of  sodium  chloride,  and  water  added  up  to 

the  mark.  Twentv  c.c.  of  the  filtrate  are  then  freed  from  albumin 

•/ 

by  adding  a  drop  of  acetic  acid  and  boiling  ;  the  filtrate  is  titrated 
as  before,  allowance  being  made  for  the  influence  exercised  by  the 
salt  and  albumin  as  found  by  another  blank  experiment.  The  dif¬ 
ference  between  the  two  titrations  represents  the  tannin,  whilst  the 
second  titration  represents  the  gallic  acid. 

Tanning  materials  containing  soluble  starch  are  exhausted  with 
alcohol.  Sulphites  may  be  allowed  for  by  titrating  with  iodine  in 
an  acid  solution.  L.  de  K. 

Rapid  Estimation  of  the  Iodine  Number  of  Fats.  By  J. 
Bellier  ( Chem .  Centr .,  1900,  i,  1109;  from  Ann.  Chim .  anal,  appl., 
1900,  5,  128 — 131). — When  dealing  with  fats  having  a  somewhat 
varying  iodine  number  and  where  consequently  no  need  exists  for  an 
accurate  estimation,  the  author  uses  the  following  process : 

One  gram  of  the  fat  is  dissolved  in  20  c.c.  of  a  mixture  of  equal  vols. 
of  glacial  acetic  acid  and  chloroform  previously  saturated  with  mercuric 
chloride.  After  adding  10  c.c.  of  a  10  per  cent,  solution  of  potassium 
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iodide  (1  dissolved  in  acetic  acid)  the  mixture  is  titrated  with  the 
iodine  solution  until  it  is  permanently  coloured  for  5  minutes.  This 
iodine  solution  is  prepared  as  follows  :  50  grams  of  iodine  and  10’2  c.c. 
of  bromine  or  33*5  grams  of  iodine  and  13*5  c.c.  of  bromine  are  dis¬ 
solved  in  950  c.c.  of  glacial  acetic  acid  and  the  liquid  is  saturated 
with  mercuric  chloride.  After  a  few  days,  5  c.c.  of  either  of  the 
solutions  (the  second  one  acts  the  quicker,  but  gives  off  fumes)  is 
titrated  with  sodium  thiosulphate  and  then  diluted  with  acetic  acid 
to  such  an  extent  that  1  c.c,  represents  exactly  0*1  gram  of  iodine. 

More  accurate  results  may  be  obtained  by  adding  a  large  excess  of 
the  reagent  to  the  solution  of  the  fat  and  then  titrating  the  excess 
with  thiosulphate.  L.  he  K. 

Iodine  and  Bromine  Values  of  Oils  and  Fats.  By  Rowland 
Williams  (J.  Soc.  Chem.  Ind .,  1900,  19,  300—301). — A  table  giving 
the  iodine  value  by  Wijs’  solution,  the  calculated  bromine  value,  the 
same  as  found  by  direct  experiment,  the  bromine  addition  value,  and 
the  bromine  substitution  value  of  cocoanut  oil,  tallow,  butter-fat, 
lard,  castor  oil,  rape  oil,  two  samples  of  cotton -seed  oil,  two  samples  of 
maize  oil,  Japanese  wood  oil,  menhaden  oil,  and  nine  samples  of  linseed 
oil. 

WijV  method  gives  excellent  results  if  care  is  taken  to  add  at  least 
twice  the  amount  of  iodine  likely  to  be  absorbed.  In  some  cases, 
notably  with  linseed  oil,  there  are  great  discrepancies  between  the 
calculated  and  experimentally  found  bromine  values.  L.  de  K. 

Linseed  Oil  Analysis.  By  Parker  C.  McIlhiney  ( J \  Soc.  Chem . 
Ind.,  1900,  19,320 — 321). — The  author  recommends  the  determination 
of  the  sp.  gr.  and  the  bromine  addition  and  substitution  numbers  (this 
vol.,  ii,  178).  If  unsatisfactory,  a  portion  of  the  sample  should  be 
distilled  in  a  current  of  steam  and  the  distillate  examined  for  turpen¬ 
tine,  petroleum,  &c.  The  volatile  matter  may  easily  be  separated 
from  the  aqueous  layer  and  measured  or  weighed.  For  the  separation 
of  turpentine  and  petroleum,  Burton’s  nitric  acid  process  is  recom¬ 
mended  (Abstr.,  1890,  669).  The  non-volatile  matter  is  then  collected 
and  dried.  Its  acidity  figure  is  taken,  and  if  found  to  be  very  high, 
points  to  the  presence  of  rosin,  which  must  then  be  estimated  by 
Twitchell’s  method  (Abstr.,  1892,  389).  Another  portion  is  treated 
in  the  usual  way  for  unsaponifiable  matter  (rosin  oil,  mineral  oil). 
This  and  the  distillation  test  are  no  doubt  the  most  valuable  and 
conclusive,  as  they  allow  of  the  actual  separation  of  some  of  the 
adulterants.  Finally,  the  saponification  figure  may  prove  to  be  of 
value.  L.  de  K. 

Refractometric  Butter  Analysis.  By  Alfred  Partheil  and 
J.  von  Velsen  (Arch.  Pharm .,  1900,  238,  261 — 279). — The  authors 
have  redetermined  the  refractive  index  of  different  fatty  compounds 
at  various  temperatures,  using  sodium  light,  and  have  calculated  the 
temperature  coefficients  and  molecular  refractions.  The  following 
compounds  were  tested  :  triacetin,  tributyrin,  trilaurin,  tripalmitin, 
tristearin  and  triolein.  Samples  of  butter- fat,  margarin,  ground-nut 
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oil,  olive  oil,  cotton-seed  oil,  and  sesame  oil  were  also  examined  and 
the  results  are  recorded. 

It  is  shown  that  the  refraction  of  butter  increases  with  the  iodine 
figure,  but  not  to  the  extent  expected  with  the  Reiehert-Meissl 
number;  there  is  also  no  fixed  relation  between  the  latter  and  the 
temperature  coefficient.  L.  de  K. 

Normal  Refractometric  Value  for  Butter.  By  A.  Lam  ( Chern . 
Zeit .,  1900,  24,  394 — 395). — The  limit  of  refraction  of  butter  at  40° 
has  been  fixed  in  Germany  at  44' 2.  The  author,  as  the  result  of  a 
large  number  of  analyses  of  butters  of  Dutch  origin  and  undoubted 
genuineness,  states  that  for  these  butters  the  limit  should  be  fixed 
at  46.  L.  de  K. 

Rancidity  of  Butter.  By  Jos.  Hanus  (Zeit.  Nahr.-Genussm ., 
1900,  3,  324 — 328). — A  butter  was  again  analysed  after  having 
been  exposed  for  three  months  to  the  action  of  air  and  light.  The 
iodine,  Reiehert-Meissl,  and  saponification  numbers  were  but  little 
affected,  but  the  acidity  had  increased  from  5*1  (?)  to  75*2  c.c.  of 
Nj  10  soda  per  100  grams  of  butter  fat. 

The  sample  was  melted,  the  fat  dissolved  in  ether,  and  neutralised 
with  sodium  hydroxide,  using  phenolphthalein  as  indicator ;  the  soaps 
were  dissolved  by  shaking  with  water  at  25°,  the  solution  was 
evaporated  to  dryness  and  traces  of  fat  removed  by  washing  with 
light  petroleum.  After  completely  drying  the  soap,  a  large  portion 
was  dissolved  in  an  Erlenmeyer  flask  in  150  c.c.  of  water,  15  c.c.  of 
dilute  sulphuric  acid  (1  :  5)  were  added,  and  the  whole  distilled  in  a 
current  of  steam  until  the  volatile  acid  had  completely  passed  over  ; 
the  distillate  was  then  titrated.  The  neutralised  solution  was 
evaporated,  the  residue  dried  at  100°  and  weighed,  and  the  percentage 
of  volatile  acids  calculated  by  Henriques’  formula  (Abstr.,  1899,  ii, 
258). 

The  non-volatile  acids  were  estimated  by  Hehner’s  method  and 
their  molecular  weight  calculated  from  the  saturation  number.  The 
unsaturated  acids  were  calculated  indirectly  from  the  formula 
1007/90*07,  where  I  represents  the  iodine  number.  The  result  was  2  JO 
per  cent,  of  volatile  acids  with  a  mol.  weight  of  104;  saturated  non¬ 
volatile  acids,  40*90  ;  unsaturated  non-volatile  acids,  26*20 ;  joint  mol. 
weight,  278.  From  these  data,  the  relation  of  the  volatile  and  non¬ 
volatile  acids  in  the  isolated  free  acids  is  1  :  32  (a),  of  the  unsaturated 
to  the  saturated  acids  1  :  1*5  (b),  of  the  volatile  to  the  unsaturated 
acids  1:13  (c),  and  to  the  saturated  acids  1  :  20  ( d ).  Assuming  that 
fresh  butter  contains  on  an  average  5*5  per  cent,  of  volatile,  33  per 
cent,  of  unsaturated,  and  53  per  cent,  of  saturated  acids,  then  a  —  1  : 16, 
b'  =  1  : 1-6,  c'  =  l:  6,  and  <*'  =  1  -.9*6. 

The  acidity  of  four  fresh  butters  was  taken  and  also  the  acidity  of 
the  distillates ;  the  proportion  of  the  latter  to  the  former  was  approxi¬ 
mately  as  1  :  10,  but  after  they  had  become  rancid  the  proportion  was 
about  as  1  :  25. 

These  experiments  show  that  the  glycerides  of  both  series  of  acids 
(volatile  and  non-volatile)  are  hydrolysed  during  the  exposure  of  the 
butter,  the  non-volatile  acids  being  set  free  sooner  and  in  larger  pro- 
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portion  than  the  volatile  ones.  The  glycerides  of  the  saturated  and 
unsaturated  acids  seem  to  be  equally  affected. 

There  is  little  doubt  that  the  peculiar  taste  and  odour  of  rancid 
butter  is  partly  due  to  traces  of  aldehydes.  L.  de  K. 

Detection  of  4  *  Saccharin  ”  [o-Benzoicsulphinide]  in  Articles 
of  Food.  By  J.  de  Br^vans  ( Chem .  Centr .,  1900,  i,  1105  ;  from^l?m. 
Chim.  anal,  appl .,  5,  131 — 133). — Truchon’s  process  (this  vol.,  ii, 
377)  when  applied  to  some  kinds  of  wine  and  beers  or  to  infusion  of 
liquorice  gives  untrustworthy  results  owing  to  the  presence  of  tannins 
soluble  in  the  the  ether-petroleum  mixture.  The  following  modifica¬ 
tion  is  proposed.  The  liquid  is  mixed  with  an  excess  of  ferric  chloride 
and  then  with  a  slight  excess  of  calcium  carbonate.  The  filtrate  is 
then  treated  as  directed.  No  *  saccharin  7  is  retained  by  the  iron 
precipitate  and  a  subsequent  violet  colour  is  exclusively  due  to  the 
presence  of  *  saccharin.7  L.  de  K. 

Estimation  of  Sugar  in  Diabetic  Urine,  By  Julius  Troeger 
and  W.  Meine  (Arch.  Pharm .,  1900,  238,  305 — 309). — The  copper 
solution  used  by  the  authors  differs  from  the  ordinary  Fehling7s  solu¬ 
tion  by  containing  100  grams  of  glycerol  per  litre  instead  of  Bochelle 
salt.  Its  exact  strength  in  copper  is  determined  by  weighing  this  as 
subsulphide. 

Sixty  c.c.  of  the  copper  solution  are  heated  in  a  porcelain  basin  with 
5 — 20  c.c.  of  the  sample  of  urine  for  15  minutes.  The  liquid  is 
made  up  to  100  c.c.  in  a  measuring  flask  graduated  at  45°,  the  warm 
liquid  is  shaken  with  a  little  talc  to  remove  the  suspended  cuprous 
oxide,  and  then  rapidly  filtered.  By  estimating  the  copper  as  sub¬ 
sulphide  in  an  aliquot  part  of  the  filtrate,  the  amount  of  copper 
oxide  which  has  been  reduced  by  the  dextrose  may  be  found. 

L.  DE  K. 


Estimation  of  Oxalic  Acid  and  the  Occurrence  of  Oxaluric 
Acid  in  Urine.  By  Ernst  Salkowski  (Zeit.  physiol.  Chem.,  1900, 
22,  437 — 460). — The  author  states  that  the  usual  process  of  estimat¬ 
ing  oxalic  acid  in  urine  by  direct  precipitation  with  calcium  chloride 
in  the  presence  of  ammonia  and  free  acetic  acid  gives  results  which 
are  too  low  and  proposes  the  following  method. 

500  c.c.  of  unfiltered  urine  are  concentrated  to  about  one-third. 
When  cold,  20  c.c.  of  hydrochloric  acid  are  added  and  the  mixture  is 
shaken  three  or  more  times  in  succession  with  200  c.c.  of  a  mixture 
composed  of  9 — 10  vols.  of  ether  and  1  vol.  of  alcohol.  The  united 
ether  extract  is  passed  through  a  dry  filter  and  the  ether  recovered 
by  distillation.  The  residual  alcoholic  liquid  is  poured  into  a  deep 
basin,  10 — 15  c.c.  of  water  are  added,  and  the  whole  heated  until  the 
alcohol  has  evaporated  and  the  liquid  become  clear.  After  filtering, 
the  liquid  is  rendered  faintly  alkaline  with  ammonia  and  then  again 
faintly  acid  with  acetic  acid  ;  if  this  should  produce  a  turbidity,  the 
liquid  must  be  again  filtered.  The  oxalic  acid  is  now  precipitated  by 
adding  2  c.c.  of  a  10  per  cent,  solution  of  calcium  chloride  and  after 
24  hours  the  calcium  oxalate  is  collected,  converted  into  oxide  and 
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weighed.  The  same  process  may  be  applied  to  the  estimation  of  oxalic 
acid  in  tissues. 

It  was  accidentally  discovered  that  the  amount  of  oxalic  acid  is  much 
increased  by  evaporating  urine  with  hydrochloric  acid  to  a  syrupy 
consistence.  750  c.c.  of  a  urine  which  yielded  6*1  milligrams  of 
calcium  oxide  gave  10 '2  milligrams  when  evaporated  with  20  c.c.  of 
hydrochloric  acid.  This  increase  is  due  to  the  hydrolysis  of  oxaluric 
acid  by  the  hydrochloric  acid.  This  oxaluric  acid  seems,  according  to 
the  author’s  experiments,  to  exist  in  a  pre-formed  condition  and  to  a 
larger  extent  then  hitherto  believed.  If  larger  quantities  of  urine  are 
evaporated,  there  is  a  danger  of  some  of  the  oxalic  acid  being  recon¬ 
verted  into  oxaluric  acid.  L.  de  K. 

A  Quantitative  Reaction  of  the  Ureides  and  Purine 
Derivatives.  II.  By  Adolf  Jolles  {Ber.,  1900,  33,  2119 — 2121. 
Compare  this  vol.,  ii,  454). — When  oxidised  with  permanganate  and 
sulphuric  acid  under  the  conditions  already  described,  caffeine,  hydr- 
oxycaffeine,  theophylline,  paraxanthine,  and  heteroxanthine  yield  as 
many  mols.  of  methylamine  as  they  contain  methyl  groups ;  the  rest 
of  the  nitrogen  is  obtained  as  carbamide  in  the  case  of  caffeine  and 
hydroxycaffeine,  as  ammonia  in  the  case  of  paraxanthine  and  hetero¬ 
xanthine,  and  to  about  an  equal  extent  as  carbamide  and  as 
ammonia  in  the  case  of  theophylline.  In  the  case  of  heteroxanthine, 
when  only  about  one-quarter  the  usual  quantity  of  sulphuric  acid  was 
employed  a  very  considerable  amount  of  carbamide  was  formed. 

C.  F.  B. 

Estimation  of  Allantoin  in  Urine.  By  Otto  Loewi  ( Zeit .  anal. 
Chem.y  1900,  39,  266 — 267  ;  from  Arch.  exp.  Path.  Pharm .,  1900,  44, 
1). — The  feebly  acid  urine  is  precipitated  with  mercurous  nitrate  to 
which  some  mercury  is  added.  The  filtrate  is  freed  from  mercury  by 
hydrogen  sulphide,  and  the  latter  expelled  by  warming.  It  is  then 
treated  with  silver  nitrate  and  magnesia,  which  precipitate  the  allan¬ 
toin.  In  this  precipitate,  after  thorough  washing,  the  nitrogen  may 
be  estimated  by  KjeldahPs  process,  or  the  precipitate  may  be  decom¬ 
posed  by  hydrogen  sulphide  and  the  filtrate  evaporated  to  dryness, 
the  dry  residue  extracted  with  hot  water,  the  extract  precipitated 
with  mercuric  nitrate,  and  this  precipitate  treated  with  hydrogen 
sulphide.  The  filtrate  from  the  mercuric  sulphide  leaves  the  allantoin 
on  evaporation.  M.  J.  S. 

Estimation  of  Allantoin  in  Urine.  By  R.  Poduschka  {Zeit. 
anal.  Chem.,  1900,  39,  267  ;  from  Arch.  exp.  Path.  Pharm.,  1900,  44, 
59). — The  urine  (50 — 100  c.c.)  is  precipitated  with  an  equal  volume 
of  lead  acetate  solution  and  filtered.  An  aliquot  part  of  the  filtrate 
is  freed  from  lead  with  sodium  sulphate;  silver  nitrate  (5 — 10  per 
cent,  solution)  is  then  added  in  excess.  A  measured  portion  of  the 
filtrate  is  treated  with  very  dilute  ammonia  (2  c.c.  of  a  1  per  cent, 
solution  for  50  c.c.  of  the  original  urine)  and  50 — 100  c.c.  more  of  silver 
nitrate.  The  flocculent  precipitate  of  silver  allantoin  is  thoroughly 
washed  on  a  suction  filter  and  its  nitrogen  estimated.  M.  J.  S. 
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Detection  of  Bile  Pigments  in  Urine.  By  Olof  Hammarsten 
{Zeit.  anal.  Chem.}  1900,39,  269 — 270;  from  Skand .  Arch.  Physiol 
9,  313).— A  mixture  is  made  of  19  vols.  of  25  per  cent,  hydrochloric 
acid  and  1  vol.  of  25  per  cent,  nitric  acid,  and  allowed  to  remain  for 
some  hours,  or  until  it  has  become  yellowish  ;  then,  just  before  use, 
one  part  is  mixed  with  5  parts  of  95 — 97  per  cent,  alcohol,  and  a  little 
of  the  urine  is  added.  One  part  of  bilirubin  in  50,000  parts  of  urine 
produces  a  characteristic  green  colour.  Should  other  colouring  matters 
be  present,  10  c.c.  of  the  urine  are  mixed  with  a  few  c.c.  of  barium 
chloride  (or,  in  some  cases,  calcium  chloride,  followed  by  sufficient 
ammonia  to  produce  neutrality),  and  the  deposit,  collected  by  a  centri¬ 
fugal  machine,  is  treated  with  1 — 2  c.c.  of  the  reagent,  and  again 
centrifuged,  when  the  presence  of  bile  will  produce  a  green  solution. 

M.  J.  S. 

The  Volumetric  Estimation  of  Vegetable  Alkaloids  by 
Titration  with  Acids.  By  Carl  Kippenberger  {Zeit.  anal.  Chem ., 
1900,39,  202 — 229;  290 — 314). — With  the  object  of  ascertaining 
which  alkalimetric  indicators  are  most  suitable  for  the  titration  of 
alkaloids  by  standard  acid,  the  author  has  submitted  to  titration  small 
quantities  (about  0*1  gram,  in  order  that  the  conditions  might  be 
similar  to  those  occurring  in  chemico-legal  investigations)  of  the  most 
generally  occurring  alkaloids,  using  eleven  different  indicators.  The 
general  method  consisted  in  adding  an  excess  of  standard  sulphuric 
acid  to  about  2  grams  of  the  alkaloid,  making  up  to  a  litre,  and  titr¬ 
ating  the  excess  of  acid  in  50  c.c.  by  A/50  sodium  hydroxide.  With 
some  indicators,  the  amount  of  acid  consumed  was  much  below  the 
theoretical ;  with  others,  above  ;  many  of  the  indicators  gave  results 
of  approximate  accuracy,  but  the  following  gave  the  most  satisfactory 
results :  Atropine,  morphine,  veratrine,  codeine,  cocaine,  nicotine, 
coniine,  papaverine,  narcotine  with  lacmoid ;  thebaine,  codeine, 
emetine,  coniine  with  iodoeosin ;  atropine  with  uranin  (sodium 
fluorescein) ;  coniine,  morphine,  thebaine,  emetine,  brucine,  pellet ier- 
ine  with  cochineal ;  aconitine,  strychnine,  and  quinine  with  azolitmin  ; 
sparteine  and  quinine  with  haematoxylin.  Narceine  and  caffeine  could 
not  be  titrated  with  any  of  the  indicators.  Methyl-  and  ethyl-orange 
gave  approximate  results  only  with  atropine,  emetine,  and  coniine ; 
phenolphthalein  and  alkannin  could  be  used  for  sparteine,  but  for  no 
other  alkaloid,  and  Congo-red  only  for  coniine.  The  cases  where  the  con¬ 
sumption  of  acid  falls  below  the  the  theoretical  amount  are  in  general 
explicable  by  the  fact  that  in  such  highly  dilute  solutions  as  those 
employed  a  considerable  proportion  of  the  alkaloid  salt,  as  well  as  of 
the  indicator,  undergoes  dissociation,  such  cases  being  most  conspicuous 
when  the  indicator  is  of  a  feebly  acid  character  and  the  alkaloid  a 
weak  base ;  in  other  cases,  it  would  seem  as  if  a  compound  of  the 
alkaloid  with  the  indicator  were  non-existent.  With  strongly  acid 
indicators  and  feebly  basic  alkaloids,  the  amount  of  indicator  used  has 
considerable  influence.  Too  large  a  consumption  of  acid  was  especially 
noticeable  with  the  indicators  methyl-orange,  ethyl-orange,  and  Congo- 
red.  This  phenomenon  does  not  seem  to  admit  of  any  general  explana- 
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tion  ;  in  some  cases,  it  is  clearly  due  to  the  formation  of  a  compound 
of  the  alkaloid  with  the  acid  radicle  of  the  indicator,  which  is  not  de¬ 
composed  by  dilute  mineral  acids,  but  as  a  similar  effect  is  sometimes 
observed  with  indicators  which  contain  no  acid  group,  the  cause 
remains  obscure. 

The  above  methods  of  titration  have  been  applied  to  investigate  the 
subject  of  the  extraction  of  alkaloids  from  their  aqueous  solutions  by 
shaking  with  organic  solvents.  It  was  formerly  assumed  that,  with 
few  exceptions,  the  alkaloids  could  not  be  removed  by  chloroform  or 
ether  from  strongly  acid  aqueous  solutions,  but  this  is  shown  to  be  by 
no  means  the  case.  From  a  solution  strongly  acidified  with  hydro¬ 
chloric  acid,  chloroform  removes  almost  the  whole  of  the  papaverine 
and  caffeine  present,  besides  smaller  amounts  of  codeine  and  cocaine 
in  the  form  of  free  bases,  strychnine,  brucine,  aconitine,  veratrine, 
narceine,  pelletierine,  narcotine,  and  thebaine,  in  varying  amounts, 
partly  as  base,  and  partly  as  hydrochloride,  as  well  as  small  quantities 
of  atropine  and  emetine,  Morphine,  quinine,  nicotine,  coniine,  sparteine, 
hyoscyamine,  daturine,  and  scopolamine  are  not  extracted,  or  only 
in  traces.  From  sulphuric  acid  solutions,  large  proportions  of  papa¬ 
verine  and  caffeine  are  removed  as  free  bases,  and  narcotine  partly  as 
base  and  partly  as  sulphate,  whilst  quantities  varying  from  5  per  cent, 
to  a  trace  were  extracted  of  strychnine,  brucine,  aconitine,  veratrine, 
narceine,  emetine,  and  pelletierine.  From  solutions  saturated  with 
sodium  chloride,  narcotine  and  aconitine  were  wholly  removed  by 
chloroform,  chiefly  as  salts,  and  atropine  and  quinine  partially.  Traces 
of  strychnine  and  brucine  could  be  removed  by  chloroform  from  solu¬ 
tions  acidified  with  tartaric  acid,  and  caffeine  almost  wholly  from  an 
oxalic  acid  solution. 

Ether  extracts  from  a  hydrochloric  acid  solution  only  narcotine  and 
caffeine  in  weighable  amounts,  besides  traces  of  aconitine,  narceine, 
and  emetine,  and  from  a  sulphuric  acid  solution  only  caffeine  in  note¬ 
worthy  quantity.  It  does  not  remove  strychnine  or  brucine  from  a 
tartaric  acid  solution,  but  extracts  much  caffeine  from  one  acidified 
with  oxalic  acid. 

These  results  support  the  view  that,  even  in  strongly  acidified  solu¬ 
tions  of  the  alkaloids,  a  large  amount  of  dissociation  into  acid  and 
base  occurs. 

The  extraction  of  morphine,  narceine,  and  strophanthin  from  alkaline 
(sodium  carbonate)  solutions  by  a  mixture  of  chloroform  and  alcohol 
is  greatly  assisted  by  saturating  the  solutions  with  sodium  chloride. 

A  scheme  is  given  in  the  paper  for  the  extraction  and  partial 
separation  of  the  alkaloids,  contained  in  an  aqueous  solution,  based  on 
the  above  facts.  M.  J.  S. 

Quantitative  Estimation  of  Alkaloids  by  means  of 
Standardised  Solution  of  Iodine.  By  Max  Scholtz  (Arch. 
Pharm .,  1900,  238,  301 — 304). — A  controversy  with  Kippenberger 
(this  vol.,  ii,  583)  on  the  subject  of  the  value  of  the  iodometric  method 
of  titrating  alkaloids.  The  author  upholds  his  previous  views. 

L.  DE  K. 
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Chemico-toxicological  Study  of  Coniine.  By  Dioscoride 
Vitali  and  Cesare  Stroppa  (. L’Orosi ,  1900,  23,  73 — 80). — A 

description  is  given  of  the  method  employed  by  the  authors  for  the 
detection  of  coniine  in  the  contents  of  the  stomach  of  a  victim  of 
hemlock  poisoning.  Two  new  reactions  of  the  alkaloid  are  given  :  (1) 
If  to  a  little  coniine  or  one  of  its  salts  there  be  added  a  few  drops  of  a 
solution  of  1  part  of  potassium  permanganate  in  200  of  concentrated 
sulphuric  acid  and  the  mixture  stirred  with  a  glass  rod,  the  original 
green  colour  of  the  acid  permanganate  is  changed  to  violet.  (2)  On 
evaporating  a  small  quantity  of  coniine  to  dryness  with  a  few  drops 
of  concentrated  nitric  acid,  the  liquid  becomes  yellowish  and  leaves 
an  orange-yellow  residue  having  a  peculiar  aromatic  odour.  If  to 
this  a  little  potassium  hydroxide  solution  be  added,  reddish-brown, 
oily  drops  separate,  a  very  pronounced  odour  of  hemlock  is  evolved, 
and  the  liquid  assumes  an  orange-red  tint.  If  this  be  evaporated  to 
dryness,  there  is  obtained  a  brown,  almost  black,  deposit,  soluble  in 
concentrated  sulphuric  acid  to  a  nearly  colourless  solution  which,  when 
diluted  with  water  and  carefully  mixed  with  excess  of  ammonia,  yields 
a  yellow  liquid.  T.  H.  P. 

Scheme  for  the  Analysis  of  Rubber  Wares.  By  Octave 
Cheneau  ( Zeit .  Nahr.-Genussm .,  1900,  3,  312 — 318). — To  ascertain 
whether  the  article  is  of  uniform  quality,  it  is  generally  sufficient  to 
take  several  samples  and  determine  the  sp.  gr.  and  the  amount  of 
ash.  The  latter  does  not,  of  course,  always  represent  the  true  amount 
of  added  mineral  matter.  Many  samples  contain  excess  of  resinous 
matters  which  may  be  extracted  with  hot  alcohol.  The  further 
analysis  which  may  occasionally  be  considerably  shortened  is  briefly 
as  follows. 

The  finely  divided  sample  is  heated  with  dilute  acetic  acid  con¬ 
taining  a  little  sugar  to  decompose  any  lead  dioxide.  This  treatment 
removes  chalk,  white  lead,  red  lead,  zinc  oxide,  alkalis,  decomposes 
any  ultramarine,  and  dissolves  potato  starch.  The  extracted  mass  is 
washed,  dried  at  105°  and  weighed,  whilst  the  dissolved  metals  are 
estimated  in  the  acetic  acid  solution.  A  portion  of  the  extracted 
sample  is  now  boiled  for  a  few  hours  with  normal  alcoholic  soda  under 
a  reflux  condenser,  the  alcohol  distilled  off,  and  the  residue  thoroughly 
washed  first  with  boiling  water,  then  with  water  acidified  with  acetic 
acid,  and  finally  with  boiling  water  ;  the  extraction  may  be  repeated  in 
case  of  any  doubt.  After  drying  at  105°  the  mass  is  reweighed,  the  loss 
in  weight  representing  “  factis,”  free  and  “  factis  "-combined  sulphur, 
natural  and  added  resinous  matters,  pitch,  &c.  Inferior,  although  not 
adulterated,  samples  may  contain  a  rather  large  quantity  of  matters 
soluble  in  sodium  hydroxide. 

The  residue  is  exhausted  with  acetone,  which  dissolves  unsaponifi- 
able  mineral  or  rosin  oils  and  asphalt.  The  acetone  is  distilled  off,  the 
residue  dissolved  in  ether,  and  after  evaporation  of  the  latter,  the  un- 
saponifiable  matter  is  dried  at  100°  and  weighed. 

The  mass  left  after  the  treatment  with  acetone  is  extracted  with  cold 
nitrobenzene,  which  dissolves  unvulcanised  rubber  and  the  remaining 
asphalt.  When  fully  exhausted,  the  mass  is  boiled  with  water  to  re- 
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move  the  adhering  nitrobenzene,  dried,  and  weighed.  It  is  then  extracted 
with  light  petroleum,  benzene,  or  chloroform  to  remove  paraffin  and 
any  remaining  non-vulcanised  rubber.  Three  grams  of  the  mass  are 
now  boiled  under  a  reflux  condenser  with  3  c.c.  of  chloroform  and 
50  c.c.  of  nitrobenzene  for  an  hour;  when  cold,  100  c.c.  of  ether  are 
added,  the  undissolved  matter  is  collected  on  a  filter,  washed  with 
benzene,  dried,  and  weighed.  It  may  contain  talc,  kaolin,  ochre,  heavy 
spar,  vermilion,  lead  sulphide,  lead  sulphate,  and,  more  rarely,  graphite, 
rasped  leather,  or  cork,  vegetable  fibres,  &c.  These  are  then  estimated 
by  the  usual  methods,  the  vermilion  preferably  by  the  dry  process. 

The  total  sulphur  is  estimated  in  a  separate  portion  by  Henriques, 
process  (this  vol.,  ii,  124).  By  deducting  the  amount  of  sulphur  con¬ 
tained  in  the  mineral  constituents,  the  free  and  organic-combined 
sulphur  is  obtained,  and  by  deducting  from  this  the  sulphur  present  in 
the  vulcanised  rubber,  the  free  and  “  factis  ’’-combined  sulphur  is  found. 
By  deducting  the  sulphur  found  in  the  final  residue  from  the  sulphur 
left  in  the  residue  from  the  petroleum  extraction,  the  sulphur  in  com¬ 
bination  with  rubber  is  obtained. 

Carbon  dioxide  is  estimated  as  follows.  The  finely  divided  sample, 
extracted  if  necessary  with  hot  chloroform  and  nitrobenzene,  is  treated 
with  dilute  hydrochloric  acid.  The  gas  evolved  is  freed  from  hydrogen 
sulphide  by  passing  it  over  pumice  stone  moistened  with  copper  sul¬ 
phate,  dried  over  sulphuric  acid,  and  finally  absorbed  in  a  weighed  soda- 
lime  tube.  L.  de  K. 

Chemistry  of  Tobacco.  By  Richard  Kissling  ( Chem .  Zeit. , 
1900,  24,  499 — 500.  Compare  Abstr.,  1898,  ii,  659,  and  1899, 
ii,  821). — Seventeen  kinds  of  tobacco  were  tested  and  the  results 
recorded.  The  chief  object  was  to  isolate  the  various  resins,  some  of 
which  are  soluble  in  light  petroleum,  others  in  ether,  and  the  remain¬ 
der  in  absolute  alcohol. 

The  samples  were  dried  over  sulphuric  acid,  powdered  and  extracted 
with  light  petroleum  (b.  p.  35 — 55°)  in  the  apparatus  previously 
described.  After  evaporating  the  solvent,  the  residue  was  treated 
with  a  known  weight  of  potassium  hydroxide  and  distilled  in  a  current 
of  steam  to  remove  nicotine,  which  was  then  estimated  by  the  author’s 
process.  The  alkaline  liquid  was  neutralised  with  hydrofluosilicic 
acid,  evaporated  to  dryness,  and  extracted  with  boiling  absolute 
alcohol  to  dissolve  resins,  and  a  kind  of  wax  which  was  quantitatively 
recovered  by  cooling  to  0° ;  the  resin  was  then  obtained  by  evaporat¬ 
ing  the  alcohol. 

After  being  extracted  with  light  petroleum,  the  samples  were  ex¬ 
tracted  first  with  ether  and  then  with  absolute  alcohol.  The  extracts 
so  obtained  were  treated  in  the  same  way  as  the  petroleum  extract. 
They  contained  no  wax,  but  the  alcoholic  extract  contained  a  large 
proportion  of  matters  soluble  in  hot  water,  which  were  duly  separated 
from  the  accompanying  resin. 

It  appears  that  the  nicotine  is  partly  present  as  a  resinate.  There 
is,  however,  no  strict  relation  between  the  amounts  of  nicotine  and 
resins.  L.  de  K. 
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Spectrum  of  Radium.  By  Carl  Bunge  (Ann.  Phys .,  1900,  [iv],  2, 
742 — 745.  Compare  Demargay,  this  vol.,  ii,  586). — The  author  has 
made  a  spectroscopic  investigation  of  a  radium  preparation  with 
stronger  dispersion  than  that  employed  by  Demargay  (this  vol.,  ii,  83). 
The  wave-length  determinations  of  the  latter  are  not  regarded  as 
sufficiently  exact  for  the  characterisation  of  the  new  radium  lines. 
Of  the  fifteen  lines  given  by  Demargay  as  characteristic  of  radium, 
the  author  is  able  to  confirm  three,  X  4826T4 ;  4682*346  ;  3814*591  ; 
of  the  remaining  twelve,  some  are  not  to  be  seen,  others  are  probably 
barium  lines.  These  three  radium  lines  were  also  detected  in  a  barium 
bromide  preparation.  They  are  not  among  the  lines  of  the  solar 
spectrum  as  measured  by  Rowland.  J.  C.  P. 

Electrical  Conductivity  of  Compressed  Powders.  By  Franz 
Streintz  ( Monatsh .,  1900,  21,  461 — 481). — Platinum  black,  amorphous 
carbon,  and  graphite  have  been  investigated,  all  in  the  form  of  com¬ 
pressed  cylinders.  Special  precautions  have  been  taken  to  secure 
good  and  permanent  contact  of  the  powder  and  the  electrodes.  Com¬ 
pared  with  the  values  for  solid  platinum,  the  specific  resistance  of  the 
compressed  platinum  black  (sp.  gr.  =  11*6)  is  6*5  times  as  great, 
whilst  the  temperature  coefficient  is  about  half  as  great.  Cylinders 
of  amorphous  carbon  alter  their  resistance  after  their  exposure  to  low 
temperatures,  and  are  some  time  in  reaching  a  stable  condition,  and  the 
specific  resistance  of  this  element  decreases  1  per  cent,  for  every  lc 
rise  in  temperature,  facts  that  point  to  amorphous  carbon  being  more 
nearly  allied  to  electrolytic  conductors.  The  compressed  cylinders 
of  graphite  powder  (sp.  gr.  =  3*0)  have  a  temperature  coefficient  about 
twice  as  great  as  that  of  solid  graphite,  a  result  probably  connected 
with  the  difference  in  density.  In  respect  both  of  the  absolute  value 
of  the  specific  resistance  and  of  the  temperature  coefficient,  graphite 
is  much  more  nearly  allied  than  amorphous  carbon  to  the  metallic 
conductors.  J.  C.  P. 

Gaseous  Polarisation  in  the  Lead  Accumulator.  By 
Walther  Nernst  and  F.  Dolezalek  (Zeit.  Elektrochem .,  1900,  6, 
549 — 550). — When  dilute  sulphuric  acid  is  electrolysed  with  platinum 
electrodes,  the  evolution  of  hydrogen  and  oxygen  begins  at  an  E.M.F. 
of  about  1*7  volts,  whereas  in  an  accumulator  (where  the  acid  is 
electrolysed  with  lead  electrodes)  no  gas  is  evolved  at  an  E.M.F.  of  about 
2  volts,  the  products  formed  being  lead  and  lead  peroxide  until  all  the 
available  lead  sulphate  has  been  decomposed,  after  which  hydrogen 
and  oxygen  begin  to  be  evolved  at  an  E.M.F.  of  about  2*3  volts.  This 
discrepancy  is  explained  by  the  recent  experiments  of  Caspari  (this 
vol.,  ii,  7),  which  show  that  the  minimum  E.M.F.  required  for  the 
liberation  of  hydrogen  depends  on  the  nature  of  the  metal  of  which 
the  electrode  is  made,  metals  which  occlude  hydrogen  most  readily 
requiring  the  smallest  E.M.F.  The  accuracy  of  this  explanation  is 
confirmed  by  the  following  experiment.  A  platinum  and  a  leaden 
dish  of  equal  size  were  filled  with  solid  lead  sulphate  and  dilute 
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sulphuric  acid.  Into  the  acid  in  each  a  plate  of  lead  peroxide  dipped. 
The  same  small  current  was  passed  through  both  cells,  the 
dishes  forming  the  cathodes.  In  the  platinum,  dish  the  E.M.F. 
between  anode  and  cathode  was  1*6  volts,  in  the  leaden  dish  it  was 
1*92  volts,  and  after  three  weeks  the  lead  sulphate  in  the  platinum 
dish  was  found  to  be  unaltered,  whereas  that  in  the  leaden  dish  was 
almost  wholly  reduced  to  lead.  T.  E. 

Gaseous  Polarisation  in  the  Lead  Accumulator.  By  Strasser 
and  Gahl  (Zeit,  Elektrochem 1900,  7,  11). — The  E.M.F.  required  to 
charge  an  accumulator  depends,  other  things  being  the  same,  on 
whether  the  grating  of  the  negative  plate  is  made  of  hard  or  of  soft 
lead.  The  authors  find  that  this  is  due  to  the  fact  that  a  smaller 
E.M.F.  is  required  to  liberate  gaseous  hydrogen  on  a  surface  of 
antimony  than  on  one  of  pure  lead,  the  alloys  of  the  two  metals 
occupying  intermediate  positions.  The  E.M.F.  also  depends  on  the 
surface  ;  it  is  smaller  for  spongy  metal  than  for  a  smooth  surface. 
The  E.M.F.  of  the  accumulator  is  not  affected  by  the  addition  of 
antimony  to  the  negative  plate.  The  phenomenon  is,  therefore,  another 
example  of  the  influence  of  the  nature  of  the  metal  forming  the  cathode 
on  the  E.M.F.  required  to  liberate  gaseous  hydrogen  on  its  surface 
(compare  preceding  abstract).  T.  E. 

Potentials  of  Copper  Electrodes  in  Solutions.  Copper 
Precipitates  of  importance  in  Analysis.  By  Cl.  Immerwahr 
{Zeit.  anorg.  Chem 1900,  24,  269 — 278). — The  author  insists  on  the 
importance  of  knowing  the  solubility  of  the  precipitates  so  often  met 
with  in  analytical  work,  and  by  determination  of  a  number  of 
potentials  calculates  the  copper  ion  concentrations  in  saturated  solu¬ 
tions  of  these  precipitates.  The  potentials  of  copper  electrodes  in 
contact  with  the  complex  ammonia  and  potassium  cyanide  solutions 
alter  gradually,  showing  that  the  concentration  of  the  copper  ions 
changes.  In  the  case  of  the  cuprous  salts,  only  the  relative  ionic 
concentrations  could  be  determined.  J,  C.  P. 

Oxidation  Potentials.  By  F.  Crotogino  ( Zeit .  anorg.  Chem., 
1900,  24,  225 — 262). — Oxidising  agents  are  divided  into  two  classes  ; 
(1)  those  which  give  up  oxygen;  (2)  those  which  take  on  or  give  up 
ionic  charges.  One  of  the  most  important  influencing  factors  in  the 
case  of  the  second  class  is  the  acid  concentration.  It  is  shown  on 
the  lines  of  Jannasch  and  AshofPs  work  (Abstr.,  1893,  ii,  295),  that 
by  regulation  of  the  acid  concentration,  a  complete  separation  of 
combined  iodine,  bromine,  and  chlorine  can  be  effected.  An  electro¬ 
metric  method  of  estimating  an  iodide  is  described.  A  platinum 
electrode  is  immersed  in  the  solution  to  be  titrated  and  the  system  is 
connected  with  a  normal  electrode.  As  standard  potassium  per¬ 
manganate  is  gradually  added  to  the  iodide,  the  potential  at  the 
platinum  electrode  slowly  alters  until  all  the  iodine  is  liberated,  at 
which  point  a  sudden  change  in  the  value  of  the  potential  is  observed 
(compare  Behrend,  Abstr.,  1893,  ii,  387).  An  attempt  was  made  to 
measure  a  number  of  oxidation  potentials  on  the  lines  of  Bancroft's 
work  (Abstr.,  1893,  ii,  58),  but  constant  values  could  be  obtained 
only  in  cases  where  the  concentration  of  the  hydrogen  ions  remains 
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unchanged  during  the  action — in  particular  for  iodine.  A  platinum 
electrode  immersed  in  potassium  iodide  solutions  of  different  strengths, 
but  always  saturated  with  iodine,  showed  a  potential  tt  in  agreement 
with  the  formula:  log.  K—ir/0’0259  -flog.  (Z')2/(/ 2),  where  K  is  a 
constant,  (/')  the  concentration  of  the  iodine  ions,  and  (/2)  that  of  the 
free  iodine.  The  results  were  found  to  be  independent  of  the  acid 
concentration.  When  different  quantities  of  iodine  are  dissolved  in 
potassium  iodide  of  given  concentration,  a  form  of  concentration  cell 
can  be  set  up,  and  the  application  of  Kernst’s  formula  in  this  case 
shows  that  when  the  concentration  of  free  iodine  is  very  small,  the 
E.M.F.  of  the  cell  should  approach  a  limiting  value ;  this  is  borne  out 
by  the  experiments  made. 

The  E.M.F.  of  an  oxygen-air  cell  exhibits  great  variations :  the 
maximum  value  obtained  agrees  well  with  that  of  Smale  (Abstr.,  1894, 
ii,  436),  but  it  is  seven  times  the  theoretical  value.  J.  0.  P. 

The  Discharge  Potential  of  Chlorine  Ions.  By  Erich  MOller 
( Zeit .  Elehtrochem 1900,  6,  573 — 578,  581 — 583). — The  discharge 
potential  of  chlorine  ions  in  normal  hydrochloric  acid,  against  a  normal 
hydrogen  electrode,  has  been  measured  as  1*31  volts;  this  is  also  the 
E.M.F.  of  the  hydrogen-chlorine  gas  cell.  The  author  discusses  the 
reasons  for  believing  that  hydrochloric  acid  acts  as  a  depolariser  for 
chlorine,  and  that  the  E.M.F.  of  1*31  volts  really  indicates  the  begin¬ 
ning  of  a  chemical  reaction  between  the  chlorine  and  the  solution, 
and  does  not  correspond  with  the  liberation  of  free  chlorine.  His 
measurements  show  that  in  a  normal  solution  of  hydrochloric  acid  or 
of  common  salt,  some  other  change  begins  at  the  anode  when  theP.D. 
between  it  and  the  solution  is  2*2  volts  (or  about  1*9  volts  measured 
against  a  normal  hydrogen  electrode). 

Whether  this  change  is  the  liberation  of  free  chlorine  is  undecided, 
but  the  author  considers  that  it  is  the  one  on  which  the  electrolytic 
formation  of  chlorates  mainly  depends.  T.  E. 

Migration  Constant  of  Sulphuric  Acid.  By  Arthur  Ken¬ 
drick  {Zeit,  Elehtrochem .,  1900,  7,  52). — Thermodynamics  shows  that 
the  E.M.F.  of  a  concentration  cell  depends  (among  other  things)  on 
the  migration  constant  of  the  electrolyte.  The  author  has  measured 
the  E.M.F.’s  of  concentration  cells  containing  {a)  hydrogen  electrodes, 
(6)  lead  electrodes,  and  (c)  lead  peroxide  electrodes  in  sulphuric  acid 
of  different  concentrations.  By  means  of  these  measurements  and 
the  equations  mentioned,  he  calculates  the  values  of  n  for  hydro¬ 
gen  in  sulphuric  acid  of  various  strengths.  The  results  agree 
with  the  numbers  obtained  by  other  observers  by  measuring  the 
changes  of  concentration  at  the  electrodes  (Hittorf  s  method)  about  as 
well  as  these  numbers  agree  with  each  other.  T.  E. 

Apparatus  for  Illustrating  the  Migration  and  Separation  of 
Ions.  By  Erich  Muller  {Zeit.  Elehtrochem .,  1900,  6,  589 — 591). — 
The  apparatus  is  designed  for  lecture  illustration,  to  show  the  separa¬ 
tion  of  equivalent  quantities  of  the  ions  at  the  electrodes,  and  also 
the  accompanying  changes  of  concentration  due  to  their  different 
velocities.  Blocks  of  wood  suitably  marked  to  represent  the  ions 
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slide  horizontally  past  each  other  on  wooden  bars  at  different 
velocities.  The  different  velocities  are  obtained  by  strings  attached 
to  pulleys  of  different  size.  When  the  blocks  reach  the  ends  of  the 
bars  they  fall  off  in  order  to  represent  the  separation  of  the  ions 
from  the  solution.  For  details  of  construction,  the  figures  in  the 
original  must  be  consulted.  T.  E. 

Electro-synthesis  of  Organic  Substances.  By  Octave  Dony- 
Henault  ( Zeit .  Elehtrochem .,  1900,  6,  533 — 543). — Reactions  between 
non-dissociated  substances  and  discharged  ions  are  considered.  In 
order  that  an  ion  shall  part  with  its  electrical  charge,  a  certain 
difference  of  potential  (the  discharge  potential)  must  exist  between 
the  electrode  and  the  electrolyte.  When  the  solution  contains  a  sub¬ 
stance  capable  of  reacting  with  the  discharged  ion  (a  depolariser),  the 
discharge  potential  is  diminished.  The  discharge  potential  is  measured 
by  the  method  of  Bose  (Abstr.,  1899,  ii,  348).  Ethyl  alcohol,  acetic 
acid,  acetone,  acetaldehyde,  quinol,  and  especially  phenol,  act  as 
depolarisers  for  Cl  and  Br.  Bromophenols  may  be  prepared  by  the 
electrolysis  of  a  solution  of  hydrobromic  acid  and  phenol  in  acetic  acid. 

The  oxidation  of  methyl  and  ethyl  alcohols  is  studied  more  fully. 
The  discharge  potential  of  OH  ions  from  09  normal  sulphuric  acid, 
for  example,  is  diminished  by  about  0*5  volt  by  the  addition  of  about 
20  per  cent,  of  ethyl  alcohol,  whilst  an  equal  quantity  of  acetaldehyde 
has  practically  no  effect.  Ethyl  alcohol  is  therefore  more  readily 
oxidised  than  acetaldehyde,  and  bv  using  a  sufficiently  small  E.M.F.  it 
should  be  possible  to  oxidise  alcohol  to  acetaldehyde  quantitatively. 
This  is  shown  to  be  the  case.  With  higher  E.M.F.’s,  and  a  correspond¬ 
ingly  higher  current  density,  ethyl  hydrogen  sulphate  is  also  formed. 

Formaldehyde  was  not  obtained  from  methyl  alcohol. 

The  order  of  activity  of  chemical  oxidising  agents  is  given  by  the 
E.M.F.  which  they  develop  in  a  so-called  oxidation  cell.  By  the  use 
of  an  oxidising  agent,  giving  a  sufficiently  low  E.M.F.,  it  should 
therefore  be  possible  to  attain  the  same  results  as  those  given  by 
electrolytic  oxidation.  It  is  shown,  in  fact,  that  acetaldehyde  is  the 
only  product  of  the  oxidation  of  ethyl  alcohol,  in  faintly  alkaline  solu¬ 
tion,  by  lead  dioxide  or  cupric  oxide.  T.  E. 

Electrolysis  of  Fused  Salts.  By  Friedrich  Quincke  (Zeit. 
anorg.  Chem .,  1900,  24,  220 — 221). — The  author  previously  (compare 
Abstr.,  1889,  458)  regarded  the  deviations  from  Faraday's  law,  ob¬ 
served  in  the  electrolysis  of  fused  salts,  as  due  to  an  insufficiently 
high  internal  resistance,  and  he  sees  a  confirmation  of  this  view  in 
the  recent  work  of  Lorenz  and  Helfenstein  (this  vol.,  ii,  333  and 
383).  He  supposes  that,  in  the  case  of  fused  salts,  a  conductor  of  the 
second  order  may  be  converted  into  one  of  the  first  order,  and  points 
out  that  Lorenz  and  Helfenstein  should  have  taken  account  of  thermo¬ 
currents.  J.  C.  P. 

Electrolysis  of  Fused  Salts.  By  Richard  Lorenz  (Zeit.  anorg. 
Chem.,  1900,  24,  222 — 224). — The  author  criticises  the  views  of 
Quincke  (preceding  abstract),  and  considers  that  the  work  of  Lorenz 
and  Helfenstein  renders  them  untenable.  J.  C.  P. 
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Evolution  of  Oxygen  at  the  Anode  in  the  Electrolysis  of 
Solutions  of  Alkali  Chlorides.  By  Fritz  Foerster  and  H. 
Sonnebobn  (Zeit,  Elektrochem.y  1900,  6,  598 — 604). — Neutral  solu¬ 
tions  of  potassium  chloride  were  electrolysed  in  such  a  way  that  the 
concentration  at  the  anode  remained  practically  constant,  and  that  nob 
a  trace  of  the  potassium  hydroxide  formed  at  the  cathode  could  get 
into  the  anode  solution.  The  concentrations  of  the  solutions  varied 
from  0*3  to  3*16  normal.  Oxygen  was  evolved  in  all  cases,  and  hydro¬ 
gen  chloride  formed  at  the  anode.  Traces  of  chlorate  were  probably 
formed  in  the  more  dilute  solutions.  The  quantity  of  hydrogen 
chloride  formed  corresponded  with  the  quantity  of  oxygen  liberated. 
This  quantity  decreased  as  the  concentration  of  the  solutions  increased, 
6*3  per  cent,  of  the  current  producing  oxygen  from  the  most  dilute 
solution  and  only  0*09  per  cent,  from  the  most  concentrated.  These 
results  are  very  similar  to  those  obtained  with  hydrochloric  acid. 
The  authors  conclude  that,  in  the  electrolysis  of  neutral  solutions  of 
alkali  chlorides,  the  anions  of  water  are  discharged  to  some  extent  at 
the  anode,  but  that,  in  not  too  dilute  solutions,  the  formation  of 
chlorate  and  the  simultaneous  evolution  of  oxygen  are  almost  ex¬ 
clusively  due  to  the  hypochlorite  which  is  first  formed  by  the  electro¬ 
lysis.  T.  E. 

Conductivity  Temperature  Coefficient  of  some  Liquid 
Ammonia  Solutions.  By  Edward  C.  Franklin  and  Charles  A. 
Kraus  ( Aimer .  Chem.  J.y  1900,  24,  83 — 93). — Arrhenius  (Abstr., 
1889,  1044)  has  shown  that  the  conductivity  of  solutions  at  first 
increases  with  rising  temperature,  reaching  a  maximum  value  ;  in  the 
case  of  aqueous  solutions,  however,  the  temperatures  of  maximum 
molecular  conductivity  generally  lie  too  high  for  experimental  verifi¬ 
cation.  The  authors,  in  a  preliminary  investigation,  find  that  solu¬ 
tions  of  several  electrolytes  in  liquid  ammonia  pass  through  well- 
marked  maxima  of  conductivity  with  rising  temperature.  Solutions 
in  liquid  ammonia  retain  the  power  of  carrying  the  electric  current 
up  to  and  beyond  the  critical  temperature  of  the  solution.  When 
potassium,  sodium,  and  lithium  are  dissolved  in  liquid  ammonia,  the 
solutions  have  positive  temperature  coefficients  of  conductivity. 
Methylamine  is  found  to  be  an  electrolytic  solvent.  J.  C.  P. 

Propagation  of  Condensation  Waves  in  Heated  Gases.  By 
Henri  Le  Chatelier  ( Compt .  rend .,  1900,  131,30 — 35). — The  velocity 
of  high  condensation  waves  in  gases  at  the  ordinary  temperature  has 
been  shown  to  be  considerably  greater  than  that  of  sound,  a  result  in 
accord  with  theory.  The  author’s  experiments  show  that  this  is  also 
the  case  at  high  temperatures,  and  a  noticeable  point  is  the  great 
decrease  of  velocity  occasioned  by  reflection  either  from  the  walls  or 
from  an  opposing  condensation  wave.  Thus,  in  a  mixture  of  acetylene 
and  oxygen,  the  velocity  of  2300  was  after  the  first  reflection  reduced 
to  1350,  after  crossing  an  opposed  wave,  to  1080,  and  after  a  second 
crossing  to  980.  It  is  also  shown  that,  after  the  passage  of  the  wave, 
the  whole  mass  of  gas  remains  in  an  oscillatory  state.  L.  M.  J. 

Apparatus  for  Melting  Point  Determinations.  By  Joseph 
Houben  (Chem,  Zeit .,  1900,  24,  538). — The  apparatus  recommended 
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resembles  that  described  by  Roth  (Abstr.,  1886,  1070),  except  that  the 
bulb  and  inner  tube  are  not  fused  together,  but  are  ground  into  one 
another ;  both  are  provided  with  perforations  in  their  necks,  which  are 
so  arranged  that  the  sulphuric  acid  which  they  contain  may  be  in 
direct  communication  with  the  atmosphere  or  by  simply  turning  the 
inner  tube  may  be  completely  shut  off.  J.  J.  S. 

Liquefaction  of  Gaseous  Mixtures.  By  F.  Caubet  ( Compt . 
rend.,  1900,  131,  108 — 109). — The  previous  work  (this  vol.,  ii,  191, 
390)  is  extended  to  mixtures  of  methyl  chloride  and  sulphur  dioxide, 
and  the  vapour  pressure  curves  for  the  mixtures  are  given.  This  case 
differs  from  those  previously  investigated  on  account  of  the  proximity 
of  the  curves  of  the  two  constituents.  Retrograde  condensation  was 
not  observed,  but  an  interesting  feature  is  the  experimental  verification 
of  the  points  named  by  Duhem  the  points  of  Gibbs  and  Konowaloff. 

L.  M.  J. 

Dissociation  in  Colloidal  Solutions.  By  M.  G.  Levi  ( Gazzetta , 
1900,30,  ii,  64 — 70). — Potassium  iodide  is  dissociated  to  the  same 
degree  in  solutions  of  gelatin,  agar-agar,  or  silicic  acid,  as  in  aqueous 
solution.  The  lowering  of  the  freezing  point  by  potassium  iodide  and 
chloride,  and  the  velocity  of  inversion  of  sugar  by  hydrochloric  acid, 
have  the  same  values  in  pure  water  as  in  colloidal  solutions. 

T.  H.  P. 

Relation  of  the  Taste  of  Acid  Salts  to  their  Degree  of  Dis¬ 
sociation.  II.  By  Louis  Kahlenberg  (J.  Physical  Chem.,  1900, 
4,  533—537). — A  reply  to  Richards  (this  vol.,  391),  in  which  the 
author  contends  that  the  former  only  explains  why  the  taste  for  low 
hydrogen  concentrations  is  more  marked  than  would  be  expected,  but 
does  not  give  any  explanation  of  the  fact  that  a  solution  of  an  acid 
salt  possesses  a  sour  taste  when  the  hydrogen  ion  concentration  is  far 
lower  than  that  at  which  the  sour  taste  disappears  in  solutions  of 
acids,  as  for  example,  hydrogen  chloride.  Hence  he  still  considers 
the  explanation  of  the  taste  on  the  dissociation  hypothesis  to  be 
unsatisfactory.  L.  M.  J. 

Solubility  of  a  Mixture  of  Salts  having  one  Common  Ion. 

By  Charles  Touren  {Compt.  rend.,  1900,  131,  259 — 261). — An 
extension  of  the  previous  work  (this  vol.,  ii,  396,  530)  to  mixtures  of 
potassium  nitrate  and  carbonate.  As  the  latter  contains  two  potass¬ 
ium  ions,  the  concentration  must  be  doubled  in  constructing  the 
curve,  and  it  is  found  that  only  for  very  low  concentrations  of  the 
carbonate  does  the  curve  coincide  with  that  for  mixtures  of  nitrate 
and  chloride,  falling  below  the  latter  very  soon,  and  hence  indicating 
incomplete  dissociation  or  the  formation  of  KCOg  ions  even  at  low 
concentrations.  Mixtures  of  potassium  nitrate  and  bicarbonate  were 
also  examined,  but  the  case  is  complicated  owing  to  the  fact  that 
carbon  dioxide  increases  the  solubility  of  the  nitrate.  L.  M.  J. 

Law  of  Corresponding  States.  By  Daniel  Berthelot  {Compt. 
rend.,  1900,  131,  175 — 178). — The  author  has  previously  indicated 
a  method  for  the  calculation  of  the  minimum  volumes  of  compounds, 
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and  stated  that  if  volumes  be  measured  from  these  minima  and  differ¬ 
ent  temperature  zeros  employed,  the  law  of  corresponding  states  is 
valid  (this  vol.,  ii,  335).  The  values  of  these  zeros  and  minima  are 
given  for  a  number  of  compounds,  and  it  is  shown  that  these  lead  to 
results  in  very  close  accord  with  those  deduced  empirically  by  Madame 
Meyer  (this  vol.,  ii,  263).  L.  M.  J. 

Development  and  Propagation  of  an  Explosive  Wave. 
By  Henri  Le  Chatelier  ( Compt .  rend.,  1900,  130,  1755 — 1758). — 
The  velocity  of  propagation  of  explosive  waves  was  measured  by  a 
photographic  method ;  in  the  case  of  mixtures  of  acetylene  and  oxygen, 
the  velocity  of  propagation  of  the  flame  is  at  first  very  great  (many 
hundreds  of  metres  per  second),  and  is  succeeded  by  the  explosive  wave 
which  is  characterised  by  a  still  greater  and  uniform  velocity.  The 
initial  phenomena  differ  in  different  gases,  the  velocity  being  usually 
much  smaller,  occasionally  only  a  few  metres  per  second.  For  acetylene 
and  oxygen,  the  velocity  of  the  explosion  reached  a  maximum  of  2920 
metres  per  sec.  for  the  mixture  C2H2-j-02,  and  fell  to  1850  metres  for 
the  mixture  C2H2  + 10  02,  which  is  the  limiting  composition  for  the 
propagation  of  the  wave.  Other  mixtures  were  examined,  and  in  the 
case  of  mixtures  of  carbon  monoxide  and  oxygen,  it  was  found  that 
when  the  charge  of  fulminate,  used  to  induce  the  explosion,  is  great, 
the  explosive  wave  does  not  pass,  owing  to  its  velocity  being  smaller 
than  that  of  the  compression  wave  produced  by  the  fulminate. 

L.  M.  J. 

Energy  of  some  Metallic  Hydroxides  deduced  from  the 
Hydrolysis  of  their  Salts.  By  Giacomo  Carrara  and  G.  B. 
Vespignani  ( Gazzetta ,  30,  ii,  35 — 63).— A  number  of  measurements 
have  been  made  of  the  electrical  conductivity  of,  and  the  velocity  of 
hydrolysis  of  methyl  acetate  by,  various  neutral  and  basic  salts  of  iron, 
aluminium,  <fcc.  The  results  show  that:  (1)  The  basic  energy  of 
hydroxides  of  the  metals  is  in  accord  with  their  position  in  the  periodic 
system,  decreasing,  for  instance,  in  the  series  Mg,  Cu,  Zn,  Cd,  Al,  Fe; 
the  assumption  that  ferric  hydroxide  is  a  more  energetic  base  than 
aluminium  hydroxide  is  hence  erroneous.  (2)  Basic  ferric  chloride  in 
aqueous  solution  is  hydrolysed  to  a  considerable  extent,  the  basic  sul¬ 
phate  less  so,  and  basic  aluminium  sulphate  much  less  still.  (3)  Even 
in  presence  of  a  large  excess  of  potassium  hydroxide,  aluminium 
hydroxide  forms  only  a  potassium  mono-aluminate.  (4)  Aluminium 
hydroxide  acts  more  energetically  as  a  base  than  as  an  acid,  the  degree 
of  hydrolysis  of  the  aluminates  being  fourteen  times  that  of  aluminium 
sulphate.  (5)  When  dissolved  in  excess  of  not  too  concentrated 
potassium  hydroxide,  the  oxides  of  lead  and  zinc  yield  respectively 
monopotassium  plumbate  and  dipotassium  zincate.  T.  H.  P. 

Chemical  Dynamics.  Dynamical  Observations  on  the  Bromi- 
nation  of  Benzene.  By  Louis  Bruner  ( Chem .  Centr 1900,  ii, 
257—258  ;  from  Bull .  Acad.  Sci .  Cracow ,  1900,  Januar).- — In  order 
to  determine  the  rate  of  formation  of  bromobenzene,  a  bulb  containing 
bromine  was  broken  in  the  calculated  quantity  of  benzene  and  the 
tube  then  sealed.  After  a  definite  time,  the  contents  of  the  tube  were 


048 


ABSTRACTS  OF  CHEMICAL  PAPERS, 


mixed  with  concentrated  potassium  iodide  solution,  and  the  bromine 
used  estimated  by  titrating  the  liberated  iodine.  The  results  showed 
that  the  bromination  of  benzene  does  not  stop  at  a  limit  of  50  per  cent., 
but  with  a  continually  decreasing  velocity  approaches  the  theoretical 
limit.  After  150  days,  94"  1  per  cent,  was  found  to  have  been  bromin- 
ated.  The  velocity  is  dependent  only  on  the  concentration  of  the 
bromine,  and  bromobenzene  has  no  catalytic  effect  on  the  action.  The 
velocity  is  increased,  however,  by  the  presence  of  moisture.  Experi¬ 
ments  in  which  an  excess  of  benzene  was  used  showed  that  the 
velocity  constant  approached  only  a  constant  mean  when  calculated 
for  a  bimolecular  reaction.  The  addition  of  a  quantity  of  iodine, 
amounting  to  1  per  cent,  of  the  benzene,  increased  the  velocity  con¬ 
stant  ten  times,  whilst  2  per  cent,  of  iodine  raised  its  value  fortyfold. 
By  the  action  of  60  grams  of  bromine  on  3  equivalents  of  benzene 
containing  2  per  cent,  of  iodine  for  7  days,  a  yield  of  85  per  cent,  of 
bromobenzene  was  obtained.  E.  W.  W. 

Velocity  of  the  Formation  of  Esters  from  Benzoyl  Chloride 
and  Aliphatic  Alcohols.  By  Louis  Bruner  and  Stanislaw 
Tolloczko  (Chem.  Centr.,  1900,  ii,  257 ;  from  Bull.  Acad.  Sci.  Cracow , 
1899,  475 — 487). — The  velocity  of  the  formation  of  esters  by  the 
action  of  benzoyl  chloride  on  methyl,  ethyl,  propyl,  wobutyl, 
isoamyl,  and  isocapryl  alcohols  has  been  determined.  A  sufficiently 
large  excess  of  the  alcohol  was  used  for  the  unimolecular  reaction 
Ph*COCl  +  BOH  =  Ph*0O2R  +  HC1  according  to  the  formula 
K~()/A)(\og.A/A—x)}  and  the  constants  K  were  determined.  The 
results  are  tabulated  in  the  original  paper.  The  velocity  constants 
were  found  to  decrease  rapidly  as  the  molecular  weight  of  the  alcohol 
increased.  Since  they  were  found  to  become  less  as  the  time  of 
the  reaction  was  prolonged,  other  secondary  actions  must  also  take 
place.  E.  W,  W. 

Lecture  Experiments  for  Demonstrating  Fractional  Dis¬ 
tillation.  By  P.  N.  Raikow  (Chem.  Zeit.y  1900,  24,  645 — 646). — 
The  principles  of  fractional  distillation  may  be  readily  demonstrated 
to  a  large  audience  by  employing  liquids  which  burn  with  different 
flames,  for  example,  formic  acid  and  ethyl  benzoate.  The  flame  is 
first  a  clear  blue,  then  gradually  assumes  a  yellow  tinge,  and  finally 
becomes  perfectly  luminous.  J.  J.  S. 

System  of  Indexing  Chemical  Literature ;  Adopted  by  the 
Classification  Division  of  the  U.S.  Patent  Office.  By  Edwin 
A.  Hill  (J.  Amer.  Chem.  Soc .,  1900,  22,  478 — 494). — A  discussion 
of  a  system  of  indexing  based  upon  the  empirical  formulae  of  the 
chemical  substances.  E.  G. 
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Some  Properties  of  Liquid  Chlorine.  By  A.  Lange  (ZeiL 
angew.  Chem.>  1900,  683 — 686). — The  specific  gravity  of  liquid  chlorine 
has  been  determined  for  temperatures  between  —  50°  and  +100°  by 
the  method  previously  employed  in  the  case  of  liquid  ammonia  and 
sulphur  dioxide  (see  Abstr.,  1899,  ii,  478).  The  results  obtained 
agree  well  with  those  of  Knietsch  (Abstr.,  1891,  14).  The  coefficient 
of  expansion  of  liquid  chlorine  increases  slowly  but  regularly,  and 
at  90°  is  as  great  as  the  coefficient  of  gaseous  expansion.  The  co¬ 
efficient  of  compressibility  increases  from  0*000225  at  37°  to  0  000637 
at  93°.  Liquid  chlorine  does  not  attack  the  iron  of  the  containing 
vessel,  except  above  90°.  The  author  discusses  also  the  conditions  for 
the  safe  transport  of  liquid  chlorine.  J.  C.  P. 

Extraction  of  Oxygen  from  Air  by  Dissolution  at  a  Low 
Temperature.  By  Georges  Claude  {Compt.  rend.,  1900,  131, 
447 — 450). — The  author  has  examined  the  solubility  of  oxygen  and 
nitrogen  at  low  temperatures  in  alcohols,  ethers,  acetone,  chloroform, 
petroleum,  benzene,  and  various  inorganic  liquids  with  a  view  to  ob¬ 
tain  partial  separation  of  the  oxygen  and  nitrogen  of  the  air.  At 
low  temperatures,  the  solubility  of  the  nitrogen  increases  at  the  same 
rate  as  that  of  the  oxygen,  and  hence  the  method  seems  to  be  of  no 
value  for  practical  purposes.  C.  H.  B. 

Composition  of  the  Air  at  Various  Altitudes.  By  Gustavus 
Hinrichs  {Compt.  rend.,  1900,  131,  442 — 443). — Assuming  that  each 
of  the  components  of  the  atmosphere  forms  an  atmosphere  independent 
of  the  other  gases,  and  that  the  pressure  p  of  each  of  them  at  the 
altitude  H  in  myriametres  is  given  by  Laplace’s  formula,  log.  Pjp~ 
HjK ,  and  that  for  a  gas  of  density  D  the  constant  K  has  the  value 
1‘8400/Z),  and  further,  that  there  is  no  reciprocal  action,  the  percentage 
composition  of  the  air  by  volume  at  various  altitudes  will  be  as 
follows  : 

Altitude  in  Carbon 


myriametres. 

dioxide. 

Oxygen. 

Argon. 

Nitrogen. 

Hydrogen. 

0 

0*3 

21*00 

1*20 

77*75 

0*02 

1 

0*2 

18*43 

0*75 

80*74 

0  06 

2 

0*1 

16*07 

0'46 

83*26 

0*20 

3 

o*oo 

13*90 

0*28 

85*18 

0*64 

4 

— . 

11*86 

0*16 

85*94 

2*04 

5 

— 

9*83 

0*12 

83*94 

6*11 

6 

— 

7*52 

0*00 

75*54 

16*94 

7 

— 

4*7 

— 

56*2 

39*10 

8 

— 

2*2 

— 

31*0 

66*8 

9 

. — 

0*7 

— 

12*9 

86*4 

10 

— 

0*3 

— 

4*6 

95*1 

It  is  noteworthy  that  the  proportion  of  nitrogen  passes  through  a 
maximum  at  an  altitude  of  4  myriametres,  whilst  at  an  altitude  of 
10  myriametres  the  atmosphere  will  be  almost  pure  hydrogen. 

C.  H.  B. 
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Action  of  Iodides  and  Hydriodic  Acid  on  Sulphur  Dioxide. 
By  Jakob  Volhard  {Bull.  Soc.  Chim,,  1900,  [iii],  23,  673 — 674). — - 
Referring  to  the  recent  experiments  of  Berg  (this  vol.,  ii,  535),  it  is 
pointed  out  that  the  action  of  hydriodic  acid  on  sulphur  dioxide  was 
studied  by  the  author  in  1887  (Abstr.,  1889,  192).  The  existence  of 
an  unstable  compound  of  hydrogen  iodide  and  sulphur  dioxide,  as 
suggested  by  Berg,  is  considered  to  be  improbable,  and  the  decomposition 
is  attributed  to  the  simultaneous  occurrence  of  two  reactions,  namely, 
the  oxidation  of  the  hydrogen  iodide  by  the  sulphur  dioxide  with  the 
formation  of  iodine  and  sulphur,  and  the  oxidation  of  the  sulphur 
dioxide  by  the  iodine  with  the  further  deposition  of  sulphur  and 
regeneration  of  hydrogen  iodide.  N.  L. 

Relationship  between  Reactivity  and  Concentration  of 
Sulphuric  Acid.  By  Wilhelm  Vaubel  {J.  pr.  Chem.,  1900,  [ii],  62, 
141 — 144). — A  number  of  the  reactions  of  sulphuric  acid  depend  on 
the  hydrates  that  are  present  in  the  solution,  rather  than  on  the  degree 
of  electrolytic  dissociation.  Amongst  these  are  the  green  coloration 
with  phenylrosinduline  at  concentrations  below  95*2  per  cent.,  the 
formation  of  hydrogen  sulphide  from  sodium  thiosulphate  at  concentra¬ 
tions  above  84*1  per  cent.,  and  the  series  of  colours  produced  at  different 
concentrations  in  safranine  solutions.  T,  M.  L. 

Allotropic  Forms  of  Selenium.  By  A.  P.  Saunders  (J.  Physical 
Chem.,  1900,4,423 — 513).- — Besides  the  author's  own  investigations, 
the  paper  contains  an  extensive  resumd  of  all  previous  work  on  selenium, 
its  physical  properties  and  behaviour.  The  author  considers  that  there 
are  only  three  modifications  of  selenium,  namely,  (1)  the  liquid,  in¬ 
cluding  what  are  known  as  the  vitreous,  amorphous,  and  soluble 
varieties ;  (2)  the  red  crystalline,  and  (3)  the  black  crystalline  or 
metallic  modification.  Of  these,  the  metallic  form  is  the  most  stable, 
the  red  crystalline  being  intermediate  between  the  other  two,  with 
probably  its  potential  curve  cutting  that  of  the  liquid  variety  below 
the  point  of  intersection  of  the  other  two  curves,  that  is,  below  217°, 
the  melting  point  of  metallic  selenium.  Although  this  view  explains 
most  of  the  previous  observations,  a  few  are  still  inexplicable.  The 
vitreous  form  changes  to  the  metallic  form  on  heating,  the  velocity 
rapidly  increasing  above  60°,  but  there  is  no  transition  point,  the 
metallic  variety  being  stable  at  all  temperatures.  In  no  case  does  a 
change  to  the  red  crystalline  form  take  place,  except  in  the  presence  of 
certain  solvents.  Although  the  vitreous  and  amorphous  varieties  are 
regarded  as  identical,  there  are  slight  differences  in  properties  which 
must  be  ascribed  to  differences  of  aggregation.  In  the  presence  of 
various  organic  liquids,  amorphous  selenium  is  converted  more  or  less 
speedily  into  one  of  the  other  forms,  and  the  action  of  a  large  number 
of  liquids  was  studied.  It  is  noticeable  that  those  causing  change  to 
the  metallic  form  are  generally  nitrogenous  compounds,  especially  ring 
compounds,  with  nuclear  nitrogen.  The  red  crystals  have  an  unstable  melt¬ 
ing  point  below  217°.  The  values  for  the  heat  of  transformation  obtained 
by  various  observers  differ  greatly;  it  is,  however,  certainly  sufficient  to 
raise  the  mass  to  the  melting  point,  and  probably  considerably  greater 
than  this.  Specific  heat  and  density  observations  are  collected,  and  the 
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author’s  results  added.  The  most  probable  density  values  are  ;  amorphous 
4’26,  vitreous  4*28,  red  crystals  4'47,  metallic  4*80.  The  action  of 
light  on  the  conductivity  is  discussedj  and  the  values  for  the  various 
physical  constants  are  collected.  L.  M.  J. 

Electrolysis  of  Azoimide.  By  Alberto  Peratoner  and  Giuseppe 
Oddo  ( Gazzetta ,  1900,  30,  ii,  95 — 96). — Referring  to  Szarvasy’s  work 
(Trans.,  1900,  77,  606)  on  this  subject,  the  authors  call  attention  to  the 
paper  published  by  them  in  1895  (Abstr.,  1896,  ii,  245),  in  which  they 
show  that  the  deviation  of  the  ratio  of  the  volumes  of  nitrogen  and 
hydrogen  from  the  theoretical  value  is  due  to  secondary  reactions 
occurring  during  the  electrolysis.  T.  H.  P. 

Production  of  Nitric  Acid  from  Air  by  Means  of  the  Electric 
Flame.  By  Arthur  McDougall  and  Fred  Howles  {Mem.  Manchester 
Lit.  and  Phil.  Soc 1900,  44,  Pt.  iv,  No.  13,  1 — 19). — The  amount  of 
nitric  acid  produced  by  means  of  the  electric  flame  depends  very  largely 
on  the  form  of  the  combustion  chamber  ;  when  using  about  225  watts,  a 
large  horizontal  stoneware  pipe  gave  only  98  grams  per  12  H.P.-hours, 
whilst  a  vertical  stoneware  bottle  gave  180  grams,  and  a  second  vertical 
chamber  of  conical  shape  gave  270  grams.  The  yield  is  greatest  when  the 
current  is  only  just  sufficient  to  keep  the  flame  steady,  and  rose  from 
270  to  300  grams  per  12  H.P.-hours  when  172  watts  were  used  instead 
of  225,  but  fell  to  180  grams  when  302  watts  were  used.  By  using 
instead  of  air  a  mixture  of  2  vols.  oxygen  to  1  vol.  nitrogen,  the  yield 
was  raised  to  590  grams,  whereas  Lord  Rayleigh  obtained  440  grams 
in  his  apparatus.  The  yield  is  decreased  when  the  air  supply  is  heated, 
and,  owing  to  the  excessive  heating,  is  very  small  when  a  low-tension 
discharge  between  carbon  poles  is  used.  T.  M.  L. 

[Alleged]  Conversion  of  Phosphorus  into  Arsenic  and  into  An¬ 
timony.  By  Friedrich  Fittica  {Chem.  Zeit .,  1900,  24,  561—562). — A 
reply  to  Winkler  (this  vol.,  ii,  476).  The  author  considers  that  Winkler’s 
failures  in  obtaining  even  minute  traces  of  arsenic  are  due  to  the  fact 
that  the  directions  previously  given  were  not  accurately  followed.  He 
further  states  that  antimony  is  a  nitrogen  derivative  of  phosphorus, 
and  may  be  obtained  in*  small  quantities,  together  with  arsenic,  by 
heating  amorphous  phosphorus  with  ammonium  nitrate  and  potassium 
nitrite,  with  or  without  the  addition  of  ammonium  carbonate. 

J.  J.  S. 

Metaphosphates.  By  Georg  von  Knorre  {Zeit.  anorg.  Chem., 
1900,  24,  369 — 401). — The  author  has  reinvestigated  the  metaphos¬ 
phates,  and  gives  an  account  of  the  work  done  by  other  authors. 
Sodium  trimetaphosphate,  when  prepared  according  to  the  methods  of 
Fleitmann  and  Henneburg  ( Annalen ,  1848,  65,  304,  and  Ann.  Phys. 
Chem. ,  1849,  78,  233,  238,  361),  or  of  Lindboom  (Ber.,  1875,  8,  122), 
contain  small  quantities  of  sodium  hydrogen  pyrophosphate  and  hexa- 
metaphosphato,  which  cannot  be  eliminated  by  fractional  crystallisa¬ 
tion.  A  pure  salt,  however,  can  be  prepared  by  treating  the  solution 
with  excess  of  a  solution  of  lead  nitrate,  whereby  the  lead  salts  of  the 
admixed  phosphates  are  precipitated,  and  the  pure  lead  trimetaphos- 
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phate  is  then  decomposed  with  sodium  sulphate.  Sodium  trimetaphos¬ 
phate  is  also  easily  obtained  in  a  pure  state  by  heating  sodium 
orthophosphate  with  ammonium  nitrate  for  6  hours  at  300°.  The 
electrical  conductivity  of  the  solutions  of  the  salt  is  in  accordance  with 
the  presence  of  a  tribasie  acid. 

When  sodium  ammonium  phosphate  is  heated,  the  following  products 
are  obtained :  at  200°,  sodium  hydrogen  pyrophosphate ;  at  280°, 
insoluble  metaphosphate,  soluble  metaphosphate,  and  pyrophosphate ; 
at  310°,  insoluble  sodium  metaphosphate,  together  with  some  trimeta¬ 
phosphate  and  pyrophosphate.  Sodium  dihydrogen  phosphate,  when 
heated  at  210°  to  240°,  is  converted  into  pyrophosphate;  at  280°,  it  is 
converted  into  insoluble  metaphosphate,  pyrophosphate,  and  trimeta¬ 
phosphate.  Diammonium  hydrogen  phosphate  yields  the  following 
salts  :  when  heated  at  155°,  ammonium  dihydrogen  phosphate ;  at  166°, 
pyrophosphate  begins  to  be  formed  ;  at  216°,  280°,  and  360°,  mixtures 
of  phosphate,  trimetaphosphate,  and  pyrophosphate  are  obtained,  but 
an  insoluble  ammonium  metaphosphate  is  not  formed. 

Insoluble  sodium  metaphosphate  is  obtained  in  almost  theoretical 
quantities  by  evaporating  a  solution  of  sodium  nitrate  with  not  more 
than  10  per  cent,  excess  of  phosphoric  acid,  and  then  heating  the 
residue  at  330°.  The  three  modifications  of  insoluble  sodium  meta¬ 
phosphate  described  by  Tammann  (Abstr.,  1892,  1050)  are,  according 
to  the  author,  identical.  E.  C.  R. 

Action  of  Hydrogen  on  the  Sulphides  of  Arsenic.  By  H. 
Pjelabon  ( Compt .  rend.,  1900,  131,  416 — 419). — The  interaction  of 
realgar  with  hydrogen  at  temperatures  above  300°  is  reversible, 
2H2  4-  As2S2  ^  2H2S  +  As2.  Experiments  at  610°,  in  tubes  containing 
0*5  gram  of  realgar  and  about  8  c.c.  of  hydrogen  measured  under 
atmospheric  pressure,  show  a  limit  of  the  action,  when  R ,  the  ratio 
of  the  partial  pressure  of  hydrogen  sulphide  to  the  total  pressure  in 
the  tube  on  cooling,  has  a  value  93*07.  If  more  than  0*3  gram  of 
realgar  is  used  (that  is,  so  that  some  remains  unvolatilised  at  610°), 
increasing  the  amount  of  arsenic  gradually  diminishes  the  value  of  R 
until  a  constant  value  78  69  is  reached.  The  action  of  hydrogen 
sulphide  on  arsenic  at  610°  has  a  limit  characterised  by  R  —  64*90. 
All  these  results  are  shown  to  be  in  accord  with  the  theory  of  disso¬ 
ciation.  W.  A.  D. 

Permeability  of  Molten  Silica  to  Hydrogen.  By  P.  Villaud 
{Compt.  rend.,  1900,  130,  1752 — 1 753) . — —If  a  tube  of  silica  attached 
to  a  manometer  is  exhausted  and  then  heated  by  a  Bunsen  flame,  the 
pressure  inside  rises,  and  it  was  shown  that  this  is  due  to  the  passage 
of  hydrogen  through  the  walls  of  the  tube.  The  permeability  in¬ 
creases  considerably  when  the  temperature  is  raised  sufficiently  to 
soften  the  silica.  L.  M.  J. 

Double  Thiosulphates  and  Sulphites  of  the  Alkali  Metals, 
Silver,  and  Copper.  By  Arthur  Rosenheim  and  Siegfried  Stein- 
hauser  {Zeit.  anorg.  Chem .,  1900,  25,  72 — 103). — A  large  number  of 
the  numerous  double  compounds  of  the  alkali  thiosulphates  and 
sulphites  with  silver  and  cuprous  thiosulphates  and  sulphites  respec- 
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timely,  which  have  been  described,  are  evidently  mixtures,  and  of  those 
which  may  be  considered  as  chemical  compounds  it  is  not  possible  to 
determine  if  they  are  double  salts  or  complex  compounds,  since  most 
of  them  are  very  sparingly  soluble  and  are  readily  decomposed  in  solu¬ 
tion.  The  potassium  and  ammonium  compounds  have  the  simpler 
composition,  and  are  probably  double  salts  ;  the  sodium  compounds 
are  mostly  of  a  very  complicated  composition,  and  the  authors  con¬ 
sider  these  to  be  examples  of  the  solid-solution  of  cuprous  and  silver 
thiosulphates  and  sulphites.  The  following  are  described  : 


Potassium  compounds  : 

3Ag2S203,5K2S203  ; 
Ag2S203;3K2S203,2II20; 
Cu2S203,K2S203,2H20; 
Cu2S203,2K2§203  ; 
Cu2S20o,2K9S.20o,2H90  ; 
Ou2SOs!k2S03  and 
4CuS08,Cu2S03,K2S03,  1 6  H20. 


Ammonium  compounds  : 

Cu2S208,(NH4)2S208,2H20  ; 

Cu  2S203,2  (N  H4)9S203, 1  JH»0 ; 
Ag2S08,8(NH4)2S03,12H26  ; 
Ag2S03,4(NH4)2S03,4NH4HS03,16H20; 
Cu2S03, 7 (NH4)2S03,4H20  ; 
Cu2S03,6(NH4)2S0,,4H20  ; 
Cu2S03>(NH4)2S03  ;  ‘ 

Cu2S03,2(NH4)2S0s,3H20,  and 
CuS03,0u2S08,(NH4)2S03,61H20. 

Sodium  compounds  : 


Ag2S203>Na2S203  ; 
Ag28oO„,2Na2SoOs,2H,0 ; 
Cu2S20>a2S203,2H20  j 
4Cii2S203,3Na2S20o,6H20 ; 
5Cu2S203,4Na2S203,8H20 ; 


Ag2S03,2Na2S0352H20  ; 

Ag2S03, 


12Na2S03,84H20; 
5Cu2SO3,21Sra2SO3,30HoO,  and 
20uS03)Cu2S03,2Na2S03,8H20  and  6H20, 


E.  C.  R. 


Double  Salts  of  Ammonium  Thiosulphate  with  Silver  and 
Copper  Haloids.  By  Arthur  Rosenheim  and  Siegfried  Stein- 
hauser  ( Zeit .  anorg.  Chem.f  1900,  25,  103 — 111). — Silver  chloride, 
when  dissolved  in  sodium  or  potassium  thiosulphate,  undergoes  double 
decomposition  with  the  formation  of  double  compounds  of  silver  thio¬ 
sulphate  and  alkali  thiosulphate ;  it  dissolves,  however,  in  ammonium 
thiosulphate  with  the  formation  of  compounds  containing  chlorine. 

The  salt ,  AgCl,NH4Cl,4(NH4)2S203,  obtained  by  saturating  a  solu¬ 
tion  of  ammonium  thiosulphate  with  silver  chloride  and  concentrating 
in  a  vacuum  over  sulphuric  acid,  crystallises  in  lustrous,  quadratic 
crystals  [a  :  c  —  1  :  0*635596],  is  extremely  stable,  can  be  dissolved 
without  decomposition  in  cold  water  or  ammonia,  yields  a  small  quan¬ 
tity  of  silver  sulphide  when  boiled  with  water,  is  decomposed  by  dilute 
acids  into  silver  chloride,  silver  sulphide,  sulphur,  hydrogen  sulphide, 
and  sulphur  dioxide,  and  by  alkaline  hydroxides  with  formation  of 
silver  oxide  and  evolution  of  ammonia.  The  corresponding  bromine 
compound,  AgBr,ISrH4Br,4(NH4)2S203,  is  isomorphous  with  the  pre¬ 
ceding  [a  :  c—  1  :  062948].  The  corresponding  iodine  and  the  thiocy 
anogen  compounds  are  also  described.  With  silver  cyanide  and 
ammonium  thiosulphate,  beautiful,  lustrous  crystals  are  obtained,  of 
which,  however,  the  various  preparations  differ  considerably  in  compo¬ 
sition,  although  they  are  identical  in  appearance. 
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Cuprous  chloride  yields  a  similar  compound  to  silver  chloride.  The 
chlorine  compound,  CuCl,NH4Ci,4(NH4)2S.203  [a  :  c  =  1  :  0*631327],  and 
the  bromine  compound  [a  :  c  =  1  :  0*63828]  are  isomorphous  with  the 
corresponding  silver  compounds.  The  iodine  and  thiocyanogen  com¬ 
pounds,  and  the  crystals  obtained  from  copper  cyanide  are  similar  to 
the  silver  compounds. 

Apparently,  only  the  haloid  salts  of  the  members  of  the  first  group 
of  the  periodic  system  are  capable  of  forming  these  complex  compounds, 
which  are  similar  to  the  double  salts  of  potassium  iodide  and  ethyl 
sulphonates  of  the  formula  R'I,4EtS03R'.  E.  C.  R. 

Composition  of  Bottle  Glasses.  By  Karl  Zulkowski  ( Chem . 
Zeit.,  1900,  24,  439 — 440). — A  reply  to  the  criticisms  of  Dralle  (this 
vol.,  ii,  482)  on  the  author’s  previous  communications  (Chem,  Ind., 
1899,  22,  280  ;  and  1900,  23,  108).  E.  G. 

Atomic  Weight  of  Radio-active  Barium.  By  Sklodowska 
Curie  ( Compt .  rend.,  1900,  131,  382 — 384). — By  fractionally  crystal¬ 
lising  radio-active  barium  chloride  (this  vol.,  ii,  81 — 83,  126,  254), 
the  authoress  has  isolated  about  2  centigrams  of  a  substance  free  from 
barium,  which  she  considers  to  be  nearly  pure  radium  chloride. 
Insufficient  substance  was  obtained  to  determine  the  atomic  weight  of 
the  metal,  but  a  sample  of  radio-active  barium  chloride,  which  ap¬ 
pealed  from  its  spectrum  to  contain  rather  more  radium  than 
barium  (DemarQay),  gave  a  value  173*9  for  the  atomic  weight  of 
radio-active  barium ;  the  atomic  weight  of  radium  is  thus  much 
greater  than  174. 

It  is  noteworthy  that  radio-active  barium  chloride  rich  in  radium, 
after  being  kept  several  days,  especially  in  a  moist  atmosphere, 
changes  in  colour  and  appearance  and  evolves  an  odour  resembling 
that  of  potassium  hypochlorite ;  simultaneously,  the  radio-activity 
increases.  W.  A.  D. 

Boiling  Points  of  Zinc  and  Cadmium.  By  Daniel  Berthelot 
(Compt.  rend .,  1900,  131,  380 — 382). — The  boiling  points  were  deter¬ 
mined  in  an  atmosphere  of  nitrogen  by  means  of  a  thermoelectric 
couple  of  platinum  and  platinum-iridium,  special  care  being  taken  to 
prevent  loss  of  heat  by  cooling.  Carefully  purified  zinc  boils  at  920° 
under  760  mm.  pressure;  the  relationship  of  this  result  to  that  of 
other  observers  is  discussed.  Pure  cadmium  boils  at  778°  under 
normal  pressure ;  the  values  of  other  observers  are  far  from  concord¬ 
ant,  Becquerel  giving  746°,  Carnelley  763 — 772°,  and  Deville  and 
Troost  815°.  W.  A.  D. 

Trihydrated  Acid  Cadmium  Iodide.  By  D.  Dobroserdoff 
(J.  Russ.  Rhys .  Chem .  Roc.,  1900,  32,  297 — 300). — On  passing  hydrogen 
iodide  into  a  pasty  mass  of  powdered  cadmium  iodide  mixed  with  a 
saturated  solution  of  the  salt,  a  large  quantity  of  the  gas  is  absorbed, 
and  when  all  the  solid  is  dissolved  and  absorption  of  hydrogen  iodide 
ceases,  there  remains  a  dark  brown,  almost  black,  liquid  which  fumes 
strongly  in  the  air  and  has  a  sp.  gr.  about  3.  At  -  4*7°,  this  liquid 
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slowly  solidifies  to  a  mass  of  almost  colourless  needles  of  the  composi- 
tion  CdI2,HI,3H20,  which  are  decomposed  in  the  air  into  hydrogen 
iodide  and  cadmium  iodides,  but  are  stable  in  presence  of  the  mother 
liquor  or  in  an  atmosphere  of  hydrogen  iodide.  T.  H.  P. 

Tri valent  Thallium.  By  Richard  Jos.  Meyer  (Zeit.  anorg.  Chem ., 
1900,  24,  321 — 368). — Thallium  trichloride,  obtained  by  treating  the 
chloride  suspended  in  water  with  chlorine,  crystallises  with  4H20 
wben  the  syrupy  solution  is  cooled  in  a  freezing  mixture.  The  tetra - 
hydrate  is  very  hygroscopic,  melts  at  45°,  and  solidifies  at  33°.  The 
monohydrate  is  obtained  by  heating  the  tetrahydrate  at  55°,  or  by 
crystallisation  from  solution  at  the  ordinary  temperature.  It  crys¬ 
tallises  in  lustrous,  six-sided  tablets,  reacts  acid  to  litmus,  and  when 
heated  at  100°  is  decomposed  with  evolution  of  chlorine.  The  hydro - 
chloride ,  T1C13,HC1,3H20,  crystallises  in  slender  needles,  is  very 
hygroscopic,  decomposes  when  heated,  and  when  neutralised  with 
potassium  hydroxide  yields  the  salt  T1C13,2KC1.  Thallium  tri¬ 
chloride  yields  with  ether  and  ethyl  alcohol  the  crystalline  salts 
TlCl3,Et20  and  TlCl3,EtOH.  The  anhydrous  trichloride  is  obtained 
by  extracting  the  ether  from  the  preceding  ether  compound  by  means 
of  a  vacuum  ;  it  crystallises  in  six-sided  plates  and  melts  at  24°. 
Thallium  trichloride  yields  the  double  salts  T1C13,2KC1,2H20, 
T1C13,3KC1,2H30,  T1C13,3NII4C1,  and  the  tribromide  yields 

TlBr3,KBr,2H20.  These  salts  can  be  dehydrated  until  the  sum  of 
the  water  molecules  and  negative  radicles  combined  with  the  thallium 
is  reduced  to  six ;  any  further  dehydration  then  results  in  decomposi¬ 
tion.  Only  two-thirds  of  the  chlorine  is  precipitated  when  a  cold 
aqueous  solution  of  thallium  trichloride  is  treated  with  silver  nitrate. 

Compounds  of  Thallium  Trichloride  with  Organic  Bases. — [With  0. 
Wiegand.] — Thallium  chloride  tripyridine}  T1C13,3C5NH5,  crystallises 
in  white  needles  and  is  the  most  stable  of  the  thallium  trichloride 
compounds  towards  water.  The  compound  T1C13,C51NTI5,HC1  crystal¬ 
lises  in  white  leaflets,  the  compound  T1C13,3C5NH5,3HC1  in  large, 
lustrous  prisms.  The  trianiline  chloride ,  TlCl3,3NH2Ph,3HCl,  crys¬ 
tallises  in  yellow  leaflets;  the  triethylamine  chloride ,  TlCl3,3EtNH2,3HCl, 
crystallises  in  hexagonal  prisms  and  melts  at  178°;  the  didiethylamine 
chloride ,  TlCl3,2Et2NH,2HCl,  melts  at  112°. 

Thallium  tribromide ,  TlBr3,H20,  obtained  by  shaking  thallium 
bromide  with  bromine  water  and  evaporating  in  a  vacuum  with  re¬ 
peated  additions  of  bromine  in  order  to  prevent  reduction,  crystallises 
in  slender  needles  and  is  very  unstable.  The  salt  TlBr3,TlBr,  ob¬ 
tained  by  evaporating  a  solution  of  the  tribromide  in  a  vacuum  as  long 
as  bromine  is  evolved,  crystallises  in  red  leaflets  and  is  decomposed 
when  treated  with  water.  The  following  chlorobromides  are  described  : 
TlCl3,2TlBr,TlCl,  TlBr3,2TlCl,TlBr,  (TlCl3,TlCl),2(TlBr3,TlBr),  and 
2(TlGl3,TlCl),(TlBr3,TlBr). 

Thallium  trinitrate,  T1(N03)3,3H20,  obtained  by  dissolving  the 
oxide  in  nitric  acid,  crystallises  in  white,  lustrous  crystals,  effloresces 
on  exposure  to  the  air  with  evolution  of  nitric  acid,  and  is  a  strong 
oxidising  agent.  The  salt ,  T1(N03)3,2KN03,H20,  separates  in  large, 
transparent  crystals.  E.  C.  R. 
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Amalgams.  By  Wilhelm  Kerp  and  Wilhelm  Bottger  (Zeit. 
anorg.  Chem .,  1900,  25,  1 — 71.  Compare  Abstr.,  1898,  ii,  516). — 

I.  [With  H.  Winter.] — The  following  crystalline  amalgams  have  been 
prepared  and  analysed,  and  tho  temperatures  determined  at  which  they 
are  stable  when  dissolved  in  mercury.  Sodium  amalgams,  at  0°  to 
40*5°  NaHg6,  and  at  40  5°  to  150°  NaHg5,  are  obtained  from  solutions 
of  sodium  in  mercury.  Lithium  amalgam ,  LiHg5,  is  obtained  at  all 
temperatures  up  to  100°.  Potassium  amalgams ,  at  0°  KHgu,  up  to 
71 — 73°  KHg12,  at  73°  to  75°  KHg10,  is  obtained,  and  above  75°  the 
solid  amalgam  gradually  alters  in  composition  with  the  rise  in  tem¬ 
perature.  Rubidium  amalgams ,  below  0°  RbHg12  is  stable,  and  above 
0°  the  composition  of  the  solid  amalgam  varies  with  the  rise  in  tem¬ 
perature. 

II.  [With  H.  Iggena.] — Strontium  amalgam ,  below  30°  SrHg12  is 
stable,  and  at  higher  temperatures  the  composition  varies.  Barium 
amalgams ,  below  30°  BaHg13,  at  30°  to  100°  BaHg12,  are  obtained. 

III.  Definite  zinc  amalgams  were  not  obtained.  Cadmium  amalgam , 
Cd2Hg7,  is  obtained  at  0°  to  44°,  and  above  this  temperature  indefinite 
compounds. 

These  crystalline  amalgams  have  properties  corresponding  with  true 
chemical  compounds  ;  the  composition  is  the  same  when  they  are  pre¬ 
pared  from  supersaturated  or  from  non-saturated  solutions  ;  they  can 
be  recrystallised  from  mercury  without  decomposition  provided  the 
temperature  at  which  they  are  decomposed  is  not  exceeded,  and  they 
possess  properties  which  differ  from  those  of  the  alkali  or  alkaline 
earth  metal  from  which  they  are  formed,  especially  in  their  relative 
high  stability  to  the  action  of  air  and  water.  The  amalgam  NaHgc, 
when  treated  with  potassium  hydroxide  at  the  ordinary  temperature, 
is  converted  into  the  amalgam  KHg12. 

The  authors  compare  these  results  with  those  obtained  by  Maey 
(Abstr.,  1899,  ii,  547)  and  Kurnakoff  (this  vol.,  ii,  277).  [Compare  also 
Guntz  and  Feree,  this  vol.,  ii,  540.]  E.  C.  R. 

New  Spectra  of  the  Rare  Earths.  By  Eugene  A.  Demarcay 
( Compt .  rend.,  1900,  131,  387 — 389). — The  following  lines  were  ob¬ 
served  in  the  spark  spectrum  of  the  brown  oxide  obtained  from  the 
most  soluble  portions  of  moderately  pure  (deja  assez  pur)  gado¬ 
linium  magnesium  nitrate:  A.  =  3704*3,  3703*2,  3676*7,  3568*4,  3561*7, 
3540*2,  3523*4,  3508*5.  These  lines  possibly  belong  to  terbium,  but 
since  the  purity  of  the  material  used  was  indeterminate,  they  are 
attributed  provisionally  to  an  element  denoted  by  T.  Jn  some  less 
coloured  oxides,  the  following  lines  were  observed,  possibly  belonging 
to  the  earth  Zy  of  Lecoq  de  Boisbaudran  :  4212*6,  4195*5,  4187*3, 
3978*6,  3945*0,  3595*0,  3550*0,  3531*3.  The  element  producing  these 
lines  is  denoted  by  A. 

In  some  yttrium,  containing  fractions  intermediate  in  solubility 
between  holmium  and  erbium,  two  intense  lines,  3967*9  and  3930*9 
were  recorded,  belonging  to  the  hypothetical  element  “  O.”  In  the 
spectra  of  the  slightly  basic  earths,  intermediate  between  erbium  and 
ytterbium,  the  two  lines  4008*2  and  3906*5  are  very  intense  ;  these 
are  attributed  to  an  element  W.  A.  D. 
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Hydrates  of  Manganous  Iodide.  By  P.  Kuznetzoff  (/.  Russ. 
Phys.  Chem.  Roc.,  1900,  32,  290 — 297.  Compare  Abstr.,  1899,  ii, 
658). — On  cooling  a  solution  of  manganous  iodide  saturated  at  0°,  the 
tetrahydrated  salt  first  separates  out,  and  at  —5°  colourless,  prism¬ 
atic  columns  of  the  hexahydrate  are  obtained ;  they  are  very  deli¬ 
quescent,  and  at  -2*7°  decompose  into  the  tetrahydrate  and  a 
saturated  solution  of  the  salt.  When  a  solution  containing  63*18  per 
cent,  of  the  anhydrous  salt  is  cooled  to  -  40°  or  —  45°,  crystals  are 
separated,  and  on  adding  some  of  these  to  the  mother  liquor  at  a  tem¬ 
perature  of  —  20*5°,  there  is  slowly  deposited  stout,  colourless  plates 
of  the  nonahydrated  salt  having  the  melting  point  —  9*3°. 

T.  H.  P. 

Osmond  and  Roberts-Austen’s  Theory  of  Iron-carbon 
Alloys.  By  E.  Heyn  (Chem.  Centr.,  1900,  ii,  163 — -164;  from  Stahl 
und  Risen ,  20,  625 — 636). — The  paper  contains  a  description  of 
Roberts- Austen's  methods  and  results. 

The  fact  that  when  the  iron-carbon  alloy  is  rapidly  cooled  there  is 
no  separation  of  graphite  may  possibly  be  explained  by  assuming 
another  line  of  solidification  for  the  separation  of  a  mixture  of  a  solid 
solution  of  1  *2  per  cent,  carbon  in  iron  (Fec)  with  cementite.  Such  a 
hypothesis  accords  well  with  the  want  of  flexibility  of  white  irons 
whose  sections  show  veins  of  cementite  containing  small  particles  of 
perlite  and  embedded  in  a  matrix  of  perlite.  As  the  iron-carbon  alloys 
are  allowed  to  cool  after  solidifying,  the  curves  show  several  well 
marked  breaks  in  continuity  corresponding  on  the  one  hand  with  the 
separation  of  ferrite  from  the  solution  of  1*2  per  cent,  carbon  in  iron 
(Fec)  and  on  the  other  with  the  separation  of  carbide  (cementite)  and 
of  a  eutectic  mixture  of  ferrite  and  cementite.  These  breaks  are  best 
explained  by  assuming  the  existence  of  three  allotropic  modifications 
of  iron.  The  a-form  exists  at  the  ordinary  temperature,  whilst 
the  y-form  is  completely  converted  into  the  /3-form  at  about  900° 
in  the  case  of  iron  almost  free  from  carbon.  The  position  of  these 
points  in  the  curve  is,  however,  considerably  affected  by  a  larger 
amount  of  carbon.  For  instance,  in  the  case  of  alloys  containing 
0*8  per  cent,  of  carbon,  the  solid  solution  of  carbon  in  y-iron 
(martensite)  separates  into  a-iron  (ferrite)  and  cementite  thus  forming 
perlite.  Alloys  with  less  than  0*35  per  cent,  of  carbon  show  three  breaks 
in  the  curve,  the  first  corresponding  with  a  separation  of  /3-iron  from 
the  solid  solution  of  carbide  in  y-iron,  the  second  with  the  conversion 
of  /3-iron  into  a-iron,  and  the  third  with  the  decomposition  of  the  residual 
solid  solution  of  carbon  or  carbide  in  y-iron  into  its  components,  a-iron 
(ferrite)  and  cementite.  The  internal  structure  of  the  crystals  often 
found  in  the  cavities  also  corresponds  with  these  secondary  changes,  for 
their  section  shows  a  mixture  of  ferrite  and  perlite  formed  from  the 
solid  solution  of  carbon  in  iron.  E.  W.  W. 

Oxidation  of  Salts  of  Cobalt  and  of  Cerium  in  Alkaline 
Solution.  By  Andiie  Job  (Ann.  Chim.  Phys.,  1900,  [vii],  20, 
205 — 264). — A  detailed  account  of  work  already  published  (Abstr., 
189.9,  ii,  51,  61,  291,  334,  486).  W.  A.  D. 
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Supposed  Decomposition  of  Nickel  Sulphate  by  Light. 
By  D.  Dobroserdoff  ( J .  Russ.  Phys.  Chem .  >Soc.,  1900,  32,  300 — 301). — 
The  generally  accepted  statement  that  ordinary  heptahydrated  nickel 
sulphate  is  decomposed  by  the  action  of  light  is  shown  by  the  author 
to  be  erroneous.  If  the  crystals  occupy  only  a  small  portion  of  the  con¬ 
taining  vessel,  they  lose  water  with  the  formation  of  the  hexahydrate, 
whether  they  are  exposed  to  light  or  not.  On  the  other  hand,  they 
are  not  changed,  even  by  strong  light,  if  the  surrounding  air  is 
saturated  with  water  vapour  or  if  the  crystals  are  in  contact  with 
filter  paper  moistened  with  turpentine,  or  if  they  completely  fill  the 
vessel  containing  them.  T.  H.  P. 

The  Blue  Oxide  of  Molybdenum.  By  Marcel  Guichard 
( Compt .  rend.,  1900,  131,  389 — 392  and  419 — 421.  Compare  this  vol., 
ii,  597). — The  blue  oxide  of  molybdenum,  when  hydrated,  has  the  com¬ 
position  Mo02,4Mo03,6H20,  and  is  thus  a  molybdenum  dimolybdate, 
as  considered  by  Berzelius.  It  is  best  obtained  by  mixing  cold,  dilute 
hydrochloric  acid  solutions  of  molybdenum  dioxide  and  ammonium 
molybdate ;  the  hydrochloric  acid  should  be  that  of  sp.  gr.  1*18  diluted 
with  9  parts  of  water,  this  bringing  about  complete  precipitation  with¬ 
out  decomposition.  Stronger  acid  decomposes  the  oxide.  The  product 
thus  obtained  is  nearly  insoluble  in  cold  water,  although  that  prepared 
by  Bammelsberg’s  method,  by  precipitation  at  50°,  is  easily  soluble  ; 
an  aqueous  solution  of  the  oxide  is  readily  obtained  by  leaving  molyb¬ 
denum  trioxide  and  metallic  molybdenum  in  contact  in  water. 

The  oxide  obtained  by  precipitation  is  a  dark  blue  powder  of  sp.  gr. 
3*6  at  18° ;  by  the  evaporation  of  its  solution,  it  is  obtained  in  vitreous, 
facetted  fragments,  which  yet  are  not  truly  crystalline.  It  dissolves 
in  water  at  50°,  but  is  insoluble  in  saturated  solutions  of  ammonium, 
sodium  and  calcium  chlorides,  and  potassium  iodide  and  nitrate; 
sodium  and  magnesium  sulphate  do  not  alter  its  solubility.  It  dis¬ 
solves  in  alcohol  of  95°,  although  insoluble  in  most  organic  solvents. 
When  heated  in  a  vacuum  or  an  inert  gas,  it  loses  part  of  its  water  at 
100°,  and  the  rest  near  a  red  beat,  a  non-homogeneous  mixture  of 
molybdenum  dioxide  and  trioxide  being  formed.  Hydrogen  reduces 
it  ultimately  to  the  metal ;  chlorine  yields  the  volatile  oxychloride, 
Mo02C12,  and  molybdenum  trioxide.  Contrary  to  Berzelius7  state¬ 
ment,  it  slowly  oxidises  in  the  air,  and  at  a  red  heat  oxygen  rapidly 
converts  it  into  the  trioxide.  Gaseous  hydrogen  chloride  at  a  red  heat 
and  superheated  steam  decompose  it,  giving  mixed  dioxide  and  tri¬ 
oxide  ;  gaseous  ammonia  gives  initially  the  same  result,  but  at  a  red 
heat  reduces  the  oxides  to  the  metal.  Acetic  acid  does  not  affect  it ; 
by  concentrated  hydrochloric  acid,  it  is  dissolved  to  a  yellowish-red 
solution  of  molybdenum  tetrachloride,  but  the  action  is  a  reversible 
one,  since,  on  diluting  with  water,  the  blue  oxide  is  precipitated. 
With  sulphuric  acid,  a  like  result  is  obtained.  W.  A.  D. 

Fluoro- hyperuranium  Compounds.  By  S.  Lordkipanidz^: 
(J.  Russ.  Phys.  Chem.  Soc .,  1900,  32,  283 — 287). — By  the  interaction 
of  equivalent  proportions  of  sodium  fluoride  and  uranium  oxyfluoride, 
U02F2,  the  double  compound,  U02F2,NaF,  is  obtained,  which,  when 
dissolved  in  water,  gives  with  hydrogen  peroxide  an  intensely  yellow 
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solution  ;  on  evaporating  the  latter  on  a  water-bath  at  60 — 70°,  a 
yellow,  granular  precipitate  is  thrown  down,  giving  on  analysis  the 
composition  U04,NaF,5H20.  Four  ruols.  of  water  are  lost  at  100°. 

The  addition  of  excess  of  hydrogen  peroxide  to  an  aqueous  solution 
of  the  double  salt,  U02F2,3KF,  gives  an  intensely  yellow  liquid 
which  after  some  time  deposits  a  yellow,  pulverulent  double  compound , 
K4TJ4F6015,4H20  or  3(U04KF),U03F2,KF,4H20.  T.  H.  P. 

Cause  of  the  Loss  in  Weight  of  Commercial  Platinum 
when  heated  under  some  Conditions.  By  Robert  W.  Hall 
(J.  Amer.  Chem .  Soc .,  1900,  22,  494 — 501). — A  series  of  experiments 
is  described  in  which  platinum  wires  enclosed  in  glass  tubes  were 
heated  strongly  by  means  of  an  electric  current,  various  gases  being 
passed  through  the  tubes ;  it  was  found  that  the  loss  of  weight  of 
platinum  in  carbon  monoxide  or  dioxide  is  zero  or  very  little,  that  in 
hydrogen  there  is  a  very  slight  gain,  whilst  in  air  or  oxygen  the  loss  is 
rapid.  Berliner  (Ann.  Phys .  Chem.,  1888,  [ii],  33,  287)  found  that 
when  platinum  which  has  been  exposed  to  air  is  heated  in  a  vacuum, 
gas  is  evolved  and  platinum  deposited  on  the  glass  cylinder  surrounding 
the  metal ;  he  also  made  the  observation,  which  the  present  author  is 
unable  to  confirm,  that  the  behaviour  of  platinum  in  hydrogen  is  exactly 
the  same,  and  therefore  concluded  that  the  action  is  purely  mechanical 
and  caused  by  the  escaping  gases.  When  the  platinum  wire  is  heated 
in  air  or  oxygen,  there  is  always  produced  on  the  glass  tube  a  lustrous 
metallic  deposit,  which,  as  observed  by  Nahrwold  (Ann.  Phys .  Chem., 
1887,  [ii],  31,  467),  is  only  partially  soluble  in  aqua  regia. 

From  the  results  of  these  experiments,  it  seemed  probable  that  an 
oxidising  gas-flame  would  cause  a  greater  loss  of  platinum  than  a 
reducing  one,  and  this  was  proved  to  be  the  case  by  observing  the 
loss  of  weight  of  a  platinum  crucible  when  heated  in  different  parts  of 
the  blow-pipe  flame. 

The  author  considers  that  the  behaviour  of  platinum  when  heated 
is  best  explained  by  the  hypothesis  that  a  volatile  oxide  is  formed, 
stable  at  high  and  low  temperatures,  but  unstable  at  intermediate 
temperatures,  like  the  platinous  chloride  of  Troost  and  Hautefeuille 
(Abstr.,  1877,  ii,  273).  E.  G-. 

Platinum  Compounds  of  Hydroxylamine.  By  Rudolf 
Uhlenhuth  (Annalen,  1900,  312,  235 — 236.  Compare  this  vol.,  ii, 
485). — An  explanatory  note  relative  to  a  claim  for  priority  by  Lossen 
and  Alexander.  M.  O.  F. 

Ruthenium  and  its  Compounds.  III.  By  Ubaldo  Antony 
and  Adolfo  Lucchesi  ( Gazzetta ,  1900,  30,  ii,  71 — 76.  Compare 
Abstr.,  1899,  ii,  299). — During  the  conversion  of  ruthenium  sulphate 
into  ruthenious  dithionate  (loc.  cit .)  by  the  action  of  sulphur  dioxide, 
the  colour  of  the  solution  changes  from  bright  red  through  green  and 
violet  to  azure,  after  which  the  liquid  is  gradually  decolorised.  On 
pouring  the  azure  solution  into  alcohol,  a  precipitate  of  the  same 
colour,  consisting  of  ruthenic  sulphite,  Ru2(S03)3,  is  obtained.  This 
compound,  which  is  an  intermediate  product  in  the  above  conversion, 
is  a  colloidal  substance  and  dissolves  in  a  large  quantity  of  water, 
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giving  a  solution  from  which  it  is  completely  precipitated  by  the 
addition  of  a  salt.  It  can  be  dried  at  80°  without  change,  but  when 
heated  in  a  current  of  carbon  dioxide  or  nitrogen,  it  begins  to  lose 
sulphur  dioxide  at  100°,  and  on  stronger  heating  is  completely  decom¬ 
posed,  with  formation  of  a  brown  substance.  T.  H.  P. 

Osmium.  By  Arthur  Rosenheim  (Zeit.  anorg.  Chem .,  1900,  24, 
420 — 424.  Compare  Abstr.,  1899,  ii,  664). — Sodium  osmichloride,  when 
boiled  with  concentrated  sodium  hydrogen  sulphite,  is  converted  into 
the  osmisulphite,  [0s(S03)6]Na8,8H20.  By  the  prolonged  action  of 
excess  of  sodium  hydrogen  sulphite  at  the  ordinary  temperature,  the 
chlorosmisulphite ,  OsCl2(SO3)4]Sra6,10H2O,  is  obtained.  The  same  salt 
is  obtained  by  the  action  of  sodium  sulphite  on  sodium  osmichloride  at 
the  ordinary  temperature. 

Potassium  hydrogen  chlorosmisulphite ,  0sC14(S03)4K6H2,  obtained  by 
the  prolonged  action  of  potassium  hydrogen  sulphite  on  potassium 
osmichloride,  crystallises  in  dark  red,  monoclinic  prisms  [a:h:c  = 
1*7243  :  1  :  1*1729  j  /3  =  105°44'].  When  heated  with  hydrochloric 
acid,  it  evolves  sulphur  dioxide  and  is  converted  into  potassium  osmi¬ 
chloride.  E.  C.  R. 
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Minera logical  Chemistry. 


Anthracite  and  Anthraxolite  from  Canada.  By  W.  Solo- 
son  Ellis  and  William  Lawson  ( lJroc .  Canadian  Inst .,  1898,  N.S., 
1,  67 — 68). — A  coal-like  substance  (anthracite)  occurring  as  a  vein  in 
Cambrian  rocks  at  Sudbury  gave  anal.  I,  sp.  gr.  1*865.  It  resembles 
a  substance  (anal.  II),  called  anthraxolite,  from  near  Kingston. 


c. 

H. 

N. 

S. 

Ash. 

0. 

Total. 

I. 

94*92 

0*52 

1*04 

0*31 

1*52 

[1-691 

|  100*00 

II. 

90*25 

4*16 

0*52 

0*66 

0*72 

[3-69 

|  100*00 

A  proximate  analysis  of  the  first  of  these  gave :  moisture,  4*00  ; 
volatile  matter,  1*80;  fixed  carbon,  90*10  ;  ash,  4*10.  L.  J.  S. 

Salt  from  Lake  Djou  van-Tube.  By  Wladimir  B.  Markowni- 
koff  (J.  Russ.  Phys.  Chem.  Sac.f  1900,  32,  307 — 309). — [With  K. 
Bailinsk.] — The  salt  deposited  on  the  shores  of  Lake  Djouvan-Tub^ 
in  the  Akmolink  Province,  has  the  following  composition  :  H20  (of 
crystallisation  and  hygroscopic),  24*30;  insoluble  residue,  1*90;  Cl, 
12*39  ;  S03,  33*23  ;  MgO,  5*31  ;  A1203,  3*97  ;  EeO,  0*97  ;  CaO,  1*40  ; 
Na  (by  difference),  14*33.  T.  H.  P. 

Von-Diestite,  a  new  Mineral.  By  E.  Cumenge  (Bull.  Soc.franq. 
Min .,  1899,  22,  25 — 26). — This  occurs  with  ores  of  copper  and  auri¬ 
ferous  pyrites  in  the  Hamilton  and  Little  Gerald  Mines  on  the  Sierra 
Blanca,  Colorado.  Analysis  by  F.  C.  Knight  gave  : 

Ag.  Bi.  Te.  Au.  Pb.  S.  Insol.  Total. 

40*25  16*31  34*60  4*30  2*25  0*54  0*54  98*79 

L,  J.  S, 
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Lollingite  from  the  Harz.  By  Bobert  Scheibe  (Centr.  Min. 
Geol.,  1900,  119 — 120). — A  massive  mineral,  occurring  with  calcite  as 
a  vein  in  gabbro  at  Badau-thai,  is  proved  to  be  cobaltiferous  lollingite 
by  analysis  I.  With  it  are  small  crystals,  of  which  the  angular 
measurements  agree  more  closely  with  mispickel  than  with  lollingite  ; 
a  partial  analysis  of  these  crystals  gave  II : 

As.  Sb.  S.  Fe.  Co.  Ni.  Bi. 

I.  70*16  0  29  1*20  23  75  4*13  0*20  trace. 

II.  —  —  7  8  —  3*5  —  — 

L.  J.  S. 

Colours  of  Minerals.  By  Arnold  Nabl  ( Tsch .  Min.  Mitth .,  1900, 
19,  273 — 276). — The  author  has  suggested  that  the  colour  of  amethyst 
may  be  due  to  ferric  thiocyanate  (Abstr.,  1899,  ii,  561),  but  L.  Wohler 
and  K.  von  Kraatz-Koschlau  (Tsch.  Min.  Mitth. ,  1899,  18,  449)  have 
failed  to  detect  the  presence  of  sulphur.  The  author  has  repeated 
his  experiments,  and  finds  distinct  indications  of  sulphur.  Also  by 
heating  amethyst  at  180°  he  obtained  0*025  per  cent,  of  nitrogen. 

L.  J.  S. 

Analyses  of  Corundum  and  Corundum-bearing  Rock.  By 
William  L.  Goodwin  (Rept.  Bureau  Mines ,  Toronto ,  1898, 7,  238 — 239. 
Compare  this  vol.,  ii,  552). — Crystals  of  corundum  from  Eastern 
Ontario  gave  the  following  results  on  analysis.  Silica  is  also  present 
(0*05 — ‘0*09  per  cent.),  and  sometimes  small  quantities  of  cerium  earths. 


ai203. 

Fe203, 

Insol. 

Loss  on  ignition. 

96*92 

_ 

1*36 

2*43 

96*26 

0*36 

— . 

1*93 

97*23 

0*32 

— 

— 

Analyses  are  also  given  of  the  corundum-bearing  rock. 

L.  J.  S. 

Phosphorescent  Dolomite  from  Elba.  By  Giovanni  D’Achiardi 
(Jahrh.  Min.,  1900,  ii,  Bef.  14 ;  from  Proc.  Verb.  Soc.  Toscana  Sci.  Nat., 
1899,  11,  156 — 157). — This  occurs  as  a  band  in  crystalline  limestone  at 
Valdana  near  Portolongone  and  at  Capo  Calamita.  It  is  pale  yellowish 
with  black  spots  of  foreign  material,  and  is  very  fine  grained  and  friable ; 
when  rubbed,  it  is  strongly  phosphorescent.  Analyses  gave  : 


Loss  on  ignition 

CaO. 

MgO. 

Mn304  4*  Fe203. 

( H20  +  C02). 

Insol.  in  HC1.  Total. 

29*09 

22*60 

0*83 

46*26 

0*79  99*57 

29*86 

21*09 

1*33 

46*03 

1*04  99*35 

L.  J.  S. 

[Turquoise  and  Phosphorochalcite.]  By  Theodor  Petersen 
(Jahrh.  Min.,  1900,  ii,  Bef.  31  ;  from  Jahresber.  physik.  Ver.  Frankfurt 
a.M.,  1896 — 1897,  1898,  4  pp.). — Sky-blue  or  green  turquoise  occurring 
as  veins  in  weathered  porphyrite  at  Borrow  Mts.,  New  Mexico,  gave 
analysis  I,  which,  after  deducting  4Cu0,P205  and  3Ca0,P205,  agrees 
with  the  formula  2A1203,P205,5H20.  When  heated,  it  decrepitates 
violently  and  falls  to  dark  brown  powder. 
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Crystalline  phosphorochaleite  (“ehlite”),  occurring  sparsely  in  a 
quartz  vein  in  sericite-schist  at  Frauenstein  near  Wiesbaden,  gave  II, 
agreeing  with  the  formula  5Cu0,P205,3H20.  No  water  is  lost  below 
150°. 

Loss  on 

P205.  A1203.  Fc203,  CuO.  CaO.  MgO,K20,  Na20.  Si02.  ignition.  Total. 
I.  27*09  32-14  1*33  4*92  5*23  0*89  8*71  15*58  99*89 

II.  24*16  —  —  67*08  —  —  —  9*03  100*27 

L.  J.  S. 

A  Mineral  of  the  Columbite  Group.  By  William  L.  Goodwin  and 
Willet  G.  Miller  (/.  Fed .  Canadian  Mining  Inst. ,  1898,3,  151 — 152  ; 
and  Kept.  Bureau  Mines ,  Toronto ,  1898,  7,  234 — 237). — This  was  found 
embedded  in  the  felspar  of  a  pegmatite  containing  also  beryl,  tourmaline, 
&c.,  at  Lyndoch,  Benfrew  Co.,  Ontario.  Sp.  gr.  5*38.  Analysis  gave: 

(Nb,Ta)203.  Sn02.  FeO.  MnO.  CuO.  (Ce,Di,Y)203.  Total. 

75*75  0*92  11*14  10*22  0*03  2*00  100*16 

L.  J.  S. 

Fedorowite.  By  Carlo  Yiola  and  E.  H.  Kraus  {Zeit.  Kryst.  Min., 
1900,  33,  36 — 38). — The  new  name  fedorowite  was  originally  given  to 
a  pyroxene  which,  from  its  optical  characters,  should  have  occupied  a 
place  between  mgirine-augite  and  segirite  (Yiola,  Jahrb.  Min.,  1899, 
i,  121),  The  following  analysis  (mean  of  two),  however,  shows  that 
it  resembles  diopside  in  composition,  The  light  green  crystals  occur 
in  various  volcanic  rocks  in  the  province  of  Borne ;  they  are  strongly 
pleochroic,  and  the  angle  of  optical  extinction  on  b  (010)  is  c  :  t  =  65 — 75°; 
2  Y  <  50°. 

Si02.  A1203.  Fe203,  FeO.  CaO.  MgO.  Na20.  Total. 

52*36  2*42  2*24  1*94  24*57  14*53  2*29  100*35 

Fedorowite  is  therefore  now  defined  as  a  pyroxene  with  the  com¬ 
position  of  diopside,  but  with  optical  characters  approaching  those  of 
aegirite.  L.  J,  S. 

Pyroxene  from  Moravia.  By  A,  Pelikan  ( Tsch .  Min.  Mitth ., 
1900,  19,  338 — 339). — The  following  analysis  by  B.  von  Zeynek  proves 
a  pyroxene  from  crystalline  limestone  at  Altstadt,  Moravia,  to  be 
diopside.  The  same  material  is  described  crystallographically  in  an 
earlier  paper  (Tsch.  Min.  Mitth.,  1899,  19,  106 — 110). 

SiOc  A1203.  Fe203.  FeO.  CaO.  MgO.  Na20.  HaO.  C.  Total. 

51*76  1*65  0*35  0*69  25*78  18*35  0*86  0*51  0*52  100*47 

L.  J.  S. 

Pyroxene  from  Latium.  By  Ferruccio  Zambonini  {Zeit.  Kryst. 
Min.,  1900,  33,  39 — 56). — Detailed  crystallographic  descriptions  are 
given  of  the  black  and  of  the  green  crystals  of  monoclinic  pyroxene 
from  the  volcanic  rocks  near  Borne.  Analysis  of  the  black  crystals 
gave  I,  and  of  the  light  green  II.  Another  light  green  crystal  of  the 
same  tint  as  II  contained  only  4*37  per  cent.  FeO;  green  crystals  which 
are  darker  in  colour  contain  more  iron. 
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Si02.  Ti02.  A1203.  Fe203.  FeO.  MnO.  CaO.  MgO.  Total. 

I.  48-86  0-37  5-23  1*71  10*02  0*23  24*34  8*35  99*12 

II.  —  —  —  0*60  5*58  —  —  —  — 

There  appears  to  be  no  connection  between  the  amount  of  iron  and 
the  angle  of  optical  extinction.  The  crystals  contain  enclosures  of 
magnetite,  &c,  L.  J.  S. 

Felspar  Studies.  By  Carlo  Viola  (Zeit.  Rryst.  Min.,  1900,  32, 
305 — 337). — Crystallographic  and  optical  determinations  of  albibe  are 
given.  Analysis  I  is  of  albite,  from  Amelia  Co.,  Virginia;  II,  of 
pericline  from  the  Kramkogl,  Rauris,  Salzburg. 


Si02. 

A1203. 

CaO. 

MgO. 

ISTa20. 

k2o. 

Total. 

I. 

67*75 

19*96 

0*51 

0*10 

11*06 

— 

99'38 

II. 

67*81 

20*35 

0*68 

0*42 

10*92 

0*32 

100’50 

L.  J.  S. 

Composition  of  Tourmaline.  By  Heinrich  Beermann  ( Jahrb . 
Min.,  1900,  ii,  Ref.  26  ;  from  Inaug.-Diss.  Erlangen,  1899,  37  pp. 
Compare  this  vol.,  ii,  602). — The  following  analyses  of  tourmaline  are 
given.  I.  Black  tourmaline  from  Epprechtstein,  Fichtelgebirge  ;  sp.  gr. 
3*1241.  II.  Rose-red  tourmaline  from  Wolkenburg,  Saxony;  sp.  gr. 
3*106.  III.  Black  tourmaline  from  Vitosa,  Sofia. 

Si02.  AI2O3.  B2O3.  MnO.  CaO.  MgO.  FeO.  Na20.  K2O.  Li20.  H20.  HF.  P2O5. 

I.  36*36  32*29  9*50  —  0*46  2*60  14*32  1*39  0*66  —  1'95  —  0*06 

II.  37*99  42*25  10*05  0*34  0*45  0*16  0*15  2*60  0*51  1*30  4*20  0*30  — 

III.  36*29  32  18  10*14  1*50  0*42  2*04  13*13  1*41  0*40  0*08  2*40  —  — 

Complicated  formulas  in  accordance  with  Rheineck’s  views  (Abstr., 
1899,  ii,  601)  are  given.  L.  J.  S. 

Alkali-syenite  from  Massachusetts.  By  Fred.  Eug.  Wright 
( Tsch .  Min.  Mitth.,  1900,  19,  308 — 320). — Alkali-syenite  (umptekite) 
occurring  at  Beverley,  Massachusetts,  consists  essentially  of  micro- 
perthite  and  an  alkali-hornblende,  with  some  microcline,  diopside, 
lepidomelane,  apatite,  zircon,  &e.  Analysis  of  the  rock  gave  II ;  sp.  gr. 
2*732.  The  alkali-hornblende  is  greenish- black ;  sp.  gr.  3*44;  in 

its  optical  characters  (t :  c  =  20°35',  2E  =  63°22',  &c.)  and  composition, 
anal.  I  giving  the  formula 

6H2O,4(Na,K)2O,16(Fe,Ca)O,5(Fe,Al)2O3,20SiO2, 
it  is  related  to  barkevikite,  arfvedsonite,  and  hastingsite  (Abstr.,  1896, 
ii,  374). 

Si02.  Ti02.  A1203.  Fe203.  FeO.  MnO.  CaO.  M^O.  Na20.  KaO.  H20.  Total. 

I,  35*42  1*34  8*89  9*73  24*48  1*17  6*93  0*17  5*13  3*23  3*15  99*64 

II.  62*99  0*16  14*25  2*78  5*15  0*18  2*72  1*30  4*86  6*35  0*18  100*93 

L.  J.  8. 

New  Variety  of  Garnet.  By  W.  A.  Macleod  and  O.  E.  White 
(Papers  and  Proc.  ft.  Soc.  Tasmania ,  for  1898 — 1899,  1900,  74 — 76). — -A 
trachyte,  from  Port  Cygnet,  Tasmania,  consisting  of  sanidine  and 
biotite,  contains  numerous  crystals  of  brownish-yellow  garnet,  which 
show  trapezoidal  faces  and  are  sometimes  ^  in.  diam.  Analysis  of  the 
garnet  gave  I,  and  of  the  rock  II.  In  the  relative  proportions  of  the 
bases,  this  differs  from  other  garnets,  and  the  nam q  johnstonotite  (after 
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K  M.  J ohnston)  is  proposed.  [The  formula,  however,  only  approximates 
to  the  garnet  formula  even  when  all  the  iron  is  calculated  as  Fe203.] 

Si02.  A1203.  FeO.  MgO.  CaO.  MnO.  Na20.  K20.  Jgn.  Total. 

T.  36*87  7*28  17*12  12*49  11*98  13*68  —  —  0*29  99*71 

II.  55*87  18*21  8*01  0*46  4*54  2*61  3*36  5*75  2*28  101*09 

L.  J.  S. 

[Ivaarit©.]  By  Victor  Hackman  (Bull.  Comm.  Geol .  Finlande, 
1900,  No.  11,  11). — The  following  mineral  analysis  is  given  in  a 
petrological  paper  (pp.  1 — 45)  on  the  rocks  associated  with  ijolite  at 
livaara,  Kola  Peninsula,  Finland.  Ivaarite  (Iiwaarit)  occurs  as  an 
accessory  constituent  in  the  ijolite  (a  holoerystalline  nepheline-pyroxene 
rock) ;  the  following  analysis,  by  M.  Dittrich,  gives  further  proof  of 
the  identity  of  ivaarite  with  sehorlomite. 

Si02.  Ti02.  A1203.  Fe203.  FeO.  MnO.  MgO.  CaO.  Total. 

27*35  16*44  1*50  201)9  2*90  trace  0*82  30*99  100*09 

L.  J.  S. 

Meteoric  Irons.  By  Emil  W.  Cohen  (Ann.  k.  k.  naturhist.  Hofmus. 
Wien.,  1900,  15,  74 — 94). — New  analyses  by  J.  Fahrenhorst  are 
given  of  the  following  irons. 

Salt  River,  Kentucky.  In  structure  (octahedral  with  fine  lamellse) 
and  composition  (anal.  I)  this  resembles  the  Ballinoo  and  Tocavita 
irons,  (Abstr.,  1898,  ii,  440 ;  1899,  ii,  307).  Sp.  gr.  7*6648. 

Cape  of  Good  Rope.  An al.  II.  Sp.  gr.  7*8543.  This  resembles  the 
Kokomo  and  Iquique  irons. 

Babb's  Mill ,  Green  Co.,  Tennessee.  Analysis  III  and  IV  are  of 
material  from  different  portions  of  the  mass  described  by  Blake  in 
1886  under  the  name  Green  County;  V  is  of  the  Babb’s  Mill  mass 
described  by  Troost  in  1845.  Although  these  differ  considerably  in 
chemical  composition,  they  probably  represent  the  same  fall  since  both 
belong  to  the  rare  type  of  ataxites  rich  in  nickel. 


Fe. 

Ni. 

Co. 

Cu. 

Cr. 

C. 

s. 

P. 

Cl. 

Total. 

I. 

90*89 

8*70 

0-85 

0*04 

0*00 

0*02 

trace 

0*34 

— 

100*84 

II. 

82*87 

15*67 

0'95 

0*03 

0*04 

0*03 

0*00 

0*09 

0*01 

99*69 

III. 

88*41 

11*09 

0-66 

undet.  0*02 

0  03 

trace  ? 

trace 

0*02 

100*23 

IV. 

88*23 

11*01 

072 

undet,  0*02 

0*03 

trace  1 

trace 

0*01 

100*02 

y. 

81*45 

17*30 

1'67 

0*03 

0*03 

0*07 

0*01 

0*12 

undet. 

100*68 
L.  J.  S. 

Melonite  from  South  Australia.  By  Arthur  Dieseldorff 
(Zeit.  prakt .  Geol.,  1899,  423  ;  and  Centr .  Min.  Geol.,  1900,  98 — 100). — 
Melonite  has  recently  been  found  in  association  with  auriferous  ores 
at  Worturpa  (this  vol.,  ii,  283).  Sp.  gr.  7*403.  The  following  analyses 
by  G.  A.  Goyder  are  quoted  from  The  Chronicle,  Adelaide. 


Te. 

Se. 

Ni. 

Co. 

Fe. 

Au. 

Si02. 

Total. 

77*52 

2*49 

19*11 

0*10 

0-68 

0*07 

0*08 

100*05 

80*46 

undet. 

18*12 

0*03 

0-68 

undet. 

0*74 

100*03 
L.  J.  S. 
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Physiological  Chemistry. 


Mass  and  Oxygen  Capacity  of  Blood  in  Man.  By  John  S. 
Haldane  and  J.  Lorrain  Smith  {J.  Physiol 1900,  25,  331 — 343). — 
A  full  account  of  experiments  previously  published  (this  vol.,  ii,  416). 
The  main  conclusions  are  the  following  :  The  mass  of  the  blood  in  man  is 
about  4*9  per  cent,  of  the  body  weight,  and  varied  in  fourteen  persons 
from  3*34  to  6*27.  The  total  oxygen  capacity  of  the  blood  in  litres 
is  0*85  per  cent,  of  the  body  weight  in  kilograms,  and  varied  between 
0*57  and  0*95.  The  percentage  oxygen  capacity  is  18*5  per  cent.,  the 
limits  being  16  0  and  20*9.  The  oxygen  capacity  of  blood,  even  from 
different  animals,  varies  in  direct  proportion  to  its  colouring  power, 
and  may  be  accurately  determined  colorimetrically  by  reference  to 
blood  of  known  oxygen  capacity.  W.  D.  H. 

Absorptive  Power  of  Haemoglobin  for  Oxygen  and  Carbon 
Monoxide.  By  L.  G.  de  Saint  Martin  ( Compt .  rend.,  1900, 
131,  506 — 509). — One  gram  of  haemoglobin  always  absorbs  the  same 
volume  of  both  oxygen  and  carbon  monoxide.  Although  the  absorptive 
power  for  the  two  gases  is  equal,  it  is  not  a  fixed  quantity.  G.  Hufner 
( du  Bois  Reymond1  s  Avchiv ,  1894,  130)  gives,  as  the  result  of  a 
number  of  observations,  the  number  1*34,  which  represents  the  number 
of  c.c.  of  oxygen  absorbed  by  1  gram  of  haemoglobin.  In  the  present 
research,  the  numbers  obtained  in  seven  observations  on  dogs’  blood 
are  respectively  1*35,  1*22,  1*35,  1*33,  1*34,  1*20,  and  1*35.  The 
figures  obtained  from  various  pathological  specimens  of  human  blood 
are  as  follows :  1*305,  1*19,  1*33,  1*26,  1*22,  1*18,  1*26,  1*34.  This 
variation  cannot  be  accounted' for  by  any  change  in  the  blood-pigment 
that  can  be  detected  by  the  spectro-photometer.  W.  D.  H. 

Agglutination  of  Blood  Corpuscles  by  Chemical  Agents. 
By  E.  Hedon  {Compt.  rend.,  1900,  131,  290 — 292). — In  solutions  of 
non-dissociable  substances,  such  as  sugar,  very  weak  doses  of  acid 
(mineral  or  organic)  produce  agglutination  of  blood-corpuscles,  but  in 
solutions  of  electrolytes,  such  as  salts,  this  is  not  the  case.  The 
addition  of  a  certain  quantity  of  neutral  salt  in  the  former  case 
prevents  the  agglutination,  or,  if  agglutination  has  occurred,  produces 
disagglutination.  W.  D.  H. 

Changes  in  the ‘Composition  of  the  Blood  after  Transfusion 
of  Sodium  Chloride,  and  their  Relationship  to  Diuresis.  By 
R.  Magnus  ( Chem .  Centr.,  1900,  i,  1036  ;  from  Arch.  exp.  Path.  Pharm., 
44,  68 — 103). — The  experiments  recorded  were  made  on  dogs.  If 
large  quantities  of  blood  are  first  withdrawn,  the  blood  drawn  subse¬ 
quently  is  more  dilute ;  but  if  the  first  withdrawal  does  not  exceed 
8  per  cent,  of  the  total  blood  in  the  animal,  the  blood  drawn  after¬ 
wards  is  more  concentrated  ;  this  is  due  to  increase  in  the  amounts  of 
haemoglobin  and  proteid  ;  the  proportion  of  salts  is  not  altered.  After 
transfusion  of  0*9  per  cent,  solution  of  sodium  chloride,  there  is 
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diuresis,  and  proportionally  more  sodium  chloride  is  excreted  than  water. 
Stronger  salt  solutions  produce  less  diuresis.  In  some  cases,  sugar 
appears  in  the  urine.  After  the  injection  of  hypotonic  solutions,  the 
osmotic  pressure  sinks,  and  remains  low  until  the  diuresis  comes  to  an 
end.  The  capillary  wall  has,  therefore,  the  power  to  rapidly  regulate 
the  osmotic  pressure  of  the  blood.  Diuresis  is  a  result  of  dilution  of 
the  blood.  By  the  use  of  strong  salt  solutions,  water  enters  the  blood 
from  the  tissues.  W.  D.  H. 

Functions  of  the  Nucleus  in  Relation  to  Haemoglobin  Form¬ 
ation  and  Cellular  Protection.  By  Henri  Stassano  ( Compt .  rend., 
1900,  131,  298 — 301). — In  studying  the  absorption  of  iron  saccharate 
in  the  peri -oesophageal  membrane  of  the  frog,  it  was  noticed  that  the 
nuclei  of  the  endothelial  cells  and  of  the  blood-corpuscles  absorb  the 
iron.  In  the  case  of  the  blood-corpuscles,  the  chromatin  of  the  nucleus 
diffuses  into  the  cell-protoplasm  in  order  to  combine  with  the  salt 
injected.  The  same  diffusion  of  chromatin  was  noted  in  certain 
changes  of  environment  (reaction,  temperature,  &c.)  of  the  corpuscles. 
The  nucleus  is  believed,  therefore,  to  be  a  protective  agent,  as  well  as 
being  concerned  in  the  assimilation  of  nutriment  and  elaboration  of 
haemoglobin.  W.  D.  H. 

Influence  of  Acids  on  the  Amylolytic  Action  of  Saliva. 
By  G-.  A.  Hanford  (Amer.  J.  Physiol 1900,  4,  250 — 260). — It  is  not 
possible  to  designate  any  percentage  of  acid  or  alkali  which  inhibits 
salivary  digestion  in  a  definite  degree.  The  character  of  the  action 
is  dependent  also  on  the  absolute  amount  of  the  saliva  and  the  at¬ 
tendant  variation  in  the  quantity  of  proteid  matter  present.  When¬ 
ever  free  hydrochloric  acid  is  present,  more  or  less  complete  inhibition 
is  certain  to  result.  W.  D.  H. 

End  Products  of  Gastric  Digestion.  By  Meinhard  Pfaundler 
(Zeit.  physiol.  Client 1900,30,  90 — 100). — Attention  has  been  recently 
directed  to  the  question  of  the  nature  of  the  substances  formed  during 
peptic  activity  which  do  not  give  the  biuret  reaction.  In  the  present 
research,  the  digestion  was  allowed  to  go  on  for  some  months,  the 
albumoses  were  removed  by  zinc  sulphate,  and  the  peptone  by  iodine 
or  by  phosphotungstic  acid  ;  the  last-named  substance  precipitates  other 
products  also.  In  the  case  of  serum-albumin,  the  final  filtrate  con¬ 
tained  39*7  per  cent,  of  the  total  nitrogen.  Among  the  products 
separated  out  were  leucine  and  a  diamino-acid,  probably  histidine. 
In  the  case  of  fibrin,  leucine  was  not  found.  The  principal  end  pro¬ 
ducts  appear  to  be  substances  intermediate  between  peptone  and  the 
amino-acids ;  these  do  not  give  the  biuret  reaction,  and  contain  more 
than  one  carbon  nucleus ;  in  the  case  of  serum  albumin  at  least,  a 
leucine  and  diamino-nucleus  are  present.  W.  D.  H. 

Quantitative  Relationships  of  Pepsin  Activity.  By  Julius 
►Schutz  (Zeit.  physiol.  Chem .,  1900,  30,  1 — 14). — E.  Schiitz  (Abstr., 
1885,  1147)  stated  that  the  amount  of  the  products  of  peptic  activity 
was  proportional  to  the  square  root  of  the  amount  of  pepsin.  The 
method  used  was  to  estimate  the  products  by  their  rotatory  power. 
This  statement  has  been  but  little  credited.  It  was,  however  con- 
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firmed  by  Borissow  ( Inaug .  Biss,  Petersburg ,  1891),  who  used  Mett’s 
capillary  tube  method.  In  the  present  research,  various  proteids  were 
used,  and  the  amount  of  digestive  products  was  estimated  by  nitrogen 
determinations.  The  rule  is  again  confirmed,  and  it  is  believed  to  hold 
for  other  enzymes  also.  One  example  will  suffice  : 

Amount  of  solution  of  Digested  nitrogen  in  grams. 


pepsin  in  c.c. 

Found. 

Calculated. 

1 

0*0230 

0*0223 

4 

0*0427 

0*0446 

9 

0*0686 

0*0669 

16 

0*0889 

0*0892 

W.  D.  H. 

Nutritive  Value  of  Hetero-albumose  from  Fibrin,  and 
Proto-albumose  from  Casein.  By  Leon  Blum  (Zeit.  physiol. 
Chem.f  1900,  30,  15 — 44). — The  experiments  were  performed  on  a 
dog.  They  show  that  all  proteoses  have  not  the  same  nutritive  value, 
and  that  of  the  two  investigated,  the  caseose  is  the  more  valuable. 
The  following  table  illustrates  this  : 

Nitrogen. 


Food. 

Intake. 

Output. 

Balance. 

la.  Meat  . . 

14*12 

13*81 

+  0*31 

lb.  Hetero-albumose  ... 

14*12 

15-30 

-1*18 

2a.  Meat  . . . 

14*7 

14*0 

-b  0*7 

2b.  Proto-caseose  . 

14*7 

14*4 

+  0*3 

A  discussion  follows  as  to  why  this  should  be.  Investigation  of  the 
substances  given  as  food  in  relation  to  the  way  in  which  their  nitrogen 
is  combined  by  Hausmann’s  method  did  not  yield  an  answer  to  the 
question.  W.  D.  H. 

Comparative  Absorption  [Digestibility]  and  Velocity  ot 
Hydrolysis  of  Certain  Fats.  By  H.  Luhrig  ( Chem .  Zeit.,  1900,  24, 
646 — 648.  Compare  this  vol.,  ii,  224,  355  ;  Kreiss  and  Wolf,  ibid.,  324). 
— According  to  Konig,  butter  is  readily  digested  because  it  is  so  easily 
hydrolysed.  Comparative  experiments  made  by  the  author  on  butter, 
margarine,  lard,  cotton-seed  oil,  sesame  oil,  and  cocoanut  butter  indicate 
that  in  all  five  cases  the  hydrolysis  proceeds  similarly  and  to  appreci¬ 
ably  the  same  extent  when  cold  alcoholic  potash  of  a  given  strength 
is  employed.  There  thus  appears  to  be  no  relationship  between  the 
ease  with  which  a  fat  is  absorbed  and  the  readiness  with  which  it  is 
hydrolysed.  J.  J.  S. 

Absorption  of  Coloured  Fats.  By  Eduard  Pfluger  ( Pfluger  s 
Archiv,  1900,81,375 — 380). — Hofbauer  (this  vol.,ii,  605)has  stated  that 
fat  particles  are  absorbed  as  such,  for  if  the  fat  is  artificially  coloured, 
the  fat  droplets  in  the  epithelial  cells  are  still  coloured.  The  pig¬ 
ments  used  are  insoluble  in  water.  The  present  research  shows  that 
although  the  pigments  are  insoluble  in  water  they  are  soluble  in  bile, 
in  soaps,  and  in  glycerol.  Hofbauer’s  work  gives  therefore  no  proof 
that  fat  is  absorbed  as  an  emulsion,  W.  D.  H. 
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Absorption  of  Pat.  By  Hans  Friedenthal  ( Centr .  Physiol ., 
1900,  14,  258 — 261). — Hofbauer’s  work,  although  conclusive  at  first 
sight,  really  does  not  solve  the  question  of  fat-absorption.  The 
absorption  of  fat  in  the  large  intestine  where  there  is  an  absence  of 
steapsin  (Hemmeter,  this  vol.,  ii,  607)  either  shows  that  neutral  fat 
can  be  absorbed  as  such,  or  that  the  first  part  of  the  epithelial  cells  is 
analytic,  and  the  deeper  portion  synthetic  in  its  action.  The  main 
objection  to  Hofbauer's  method  is  that  the  pigments  he  used  are 
soluble,  not  only  in  fat,  but  also  in  fatty  acid.  This  is  regarded  as  a 
more  important  objection  than  those  urged  by  Pfliiger  (see  preceding 
abstract).  In  fact,  it  is  stated  that  alkanna  is  not  soluble  in  soaps 
unless  free  fatty  acid  is  present  as  well.  W.  D.  H. 

Formation  of  Fat  in  the  Animal  Organism  by  Intensive 
Feeding  of  Fat.  By  V.  Henriques  and  C.  Hansen  ( Expt .  Stat . 
Record ,  1900,  11,  674 — 676  ;  from  44te  Ber.  k .  Vet.  Landbohojsk . 
Lab.  Landokon.  Forsog .,  1899). — Two  pigs  (3  months  old)  were  fed 
during  168  days  with  ground  barley  and  melted  cocoanut,  or  linseed 
oil  mixed  with  water.  At  suitable  intervals  a  few  grams  of  fat  were 
taken  from  the  backs  of  the  animals  and  examined.  The  daily 
amount  of  oil  was  gradually  increased  from  125  to  400  grams. 

The  results  showed  that  linseed  oil  was  present  in  the  newly-formed 
fat.  At  the  conclusion  of  the  experiments,  when  the  animals  were 
killed,  large  quantities  of  sativic  acid  (hydroxylinoleic  acid)  were 
found  in  the  fatty  tissue. 

The  iodine  numbers  for  the  fat  of  pig  (1),  which  had  cocoanut  oil 
all  the  time,  were  :  October  10,  70*3;  December  12,  57*5  ;  December 
30,  71*8  ;  February  1,  9 2 '8,  and  March  17,  100*3.  The  refraction 
numbers  at  the  same  dates  were  60*5,  56*9,  60*6,  64*2,  and  65*4.  The 
second  pig,  which  had  linseed  oil  until  December  9,  and  afterwards 
cocoanut  oil,  gave  the  following  results  :  iodine  numbers,  70*9,  109*2, 
88*3,  83*8,  and  69*7  ;  refraction,  60*8,  66*7,  64*2,  62*2  and  59*8. 

Experiments  with  two  cows  are  also  described.  The  one  had  0*5  kilo, 
of  emulsified  linseed  oil  in  addition  to  hay,  ground  barley,  and  linseed 
meal,  the  other  0*5 — 1  kilo,  of  oil.  During  the  first  4 — 6  days,  the 
percentage  of  fat  in  the  milk  was  increased  in  some  cases  by  almost 
1  per  cent.  ;  subsequently,  however,  the  percentage  of  fat  became 
normal,  notwithstanding  that  feeding  with  oil  was  being  continued. 
The  yield  of  milk  changed  in  the  same  manner  as  the  percentage 
of  fat  in  the  milk. 

During  the  feeding  with  oil  the  volatile  fatty  acids  of  the  butter 
fat  greatly  decreased  ;  the  lowest  Reichert  numbers  obtained  were 
(cow  1)  16*5,  and  (cow  2)  12*5  for  5  grams  of  fat.  The  amounts  of 
volatile  fatty  acids  only  slowly  became  normal  after  the  oil -feeding 
was  discontinued.  The  iodine  number  and  index  of  refraction 
changed  rapidly  both  with  oil  feeding  and  after  it  was  discontinued  ; 
the  highest  iodine  number  obtained  was  70*4.  The  melting  point  of 
the  butter  fat  increased  from  35*4°  (normal  food)  to  39°  (linseed  oil, 
0*5  kilo.).  Sativic  acid  was  found  only  in  small  quantities  in  the 
butter  fat ;  there  was  therefore  no  important  transfer  of  food  fat  to 
the  milk.  At  the  same  time,  the  results  of  the  Hiibl  test  showed 
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that  Soxhlet’s  theory  is  wrong,  since  the  iodine  number  of  beef  fat  is 
40,  whilst  that  of  the  butter  fat  obtained  during  the  oil-feeding  was 
about  58.  Partially  starved  cows  yield  milk  in  which  the  amount  of 
volatile  fatty  acids  remains  practically  unchanged,  whilst  the  iodine 
number  is  raised  and  the  melting  point  lowered.  This  would  seem  to 
indicate  a  migration  of  the  liquid  constituents  (olein)  of  the  fatty 
body-tissue  to  the  milk. 

The  conclusion  is  drawn  that  when  much  fat  is  supplied  in  the 
food,  it  is  secreted  as  milk  fat  after  having  been  transferred  to  the 
blood.  The  transmission  is  not,  however,  direct ;  in  the  alveolar  cells  of 
the  milk  gland,  the  fat  will  be  transformed  in  such  a  manner  that  much 
olein  and  a  small  amount  of  fat  having  a  high  melting  point  (stearin  ?) 
are  formed.  Large  amounts  of  drying  oil  in  the  food  will  be  changed  to 
non-drying  oils  before  being  secreted  in  the  milk.  N.  H.  J.  M. 

Origin  of  Volatile  Fatty  Acids  in  Butter.  By  Nathan  Zuntz 
and  Ussow  ( Chern .  Centr.,  1900,  i,  1135;  from  Arch .  Anat.  Phys. 
Physiol.  Abth .,  1900,  382 — 384). — It  is  well  known  that  the  fat  of 
cow’s  milk  is  rich  in  lower  glycerides,  whilst  that  of  human  and  dog’s 
milk  is  not.  In  the  expectation  that  this  might  depend  on  the  ab¬ 
sorption  of  lower  fatty  acids  produced  by  fermentation  from  carbo¬ 
hydrates  during  digestion,  a  dog  was  fed  on  butter,  butyric  acid,  and 
sodium  butyrate,  but  the  amount  of  volatile  fatty  acid  did  not  rise  in 
the  milk.  It  therefore  appears  that  in  the  cow  these  volatile  acids 
are  actually  formed  in  the  mammary  glands.  W.  D.  H. 

Mineral  Metabolism  in  the  Naturally  and  Artificially  Fed 
Infant.  By  Magnus  Blauberg  {Zeit.  Biol.>  1900,  40,  1 — 35, 
36 — 53). — The  mineral  metabolism  in  infants  is  important  in  view  of 
such  diseases  as  rickets.  Observations  are  here  recorded  on  four 
children,  each  fed  in  a  different  way;  the  inorganic  constituents  of 
urine  and  faeces  were  examined  in  detail.  In  one  fed  on  diluted  cow’s 
milk,  53*72  per  cent,  of  the  saline  constituents  were  absorbed,  and 
the  remainder  passed  away  in  the  faeces.  Of  the  individual  salts,  the 
sodium  compounds  were  absorbed  best  (87  per  cent.) ;  the  numbers  for 
potassium  salts,  chlorides,  phosphates,  and  calcium  oxide  were  respect¬ 
ively  67*6,  59*3,  46*6,  and  37*25.  There  is  a  loss  of  iron.  The 
proportion  is  seen  to  be  different  from  that  required  by  the  needs 
of  the  organism.  The  results  compare  unfavourably  with  those  ob¬ 
tained  in  another  child  fed  on  human  milk.  The  results  are  still 
more  unfavourable  if  Kufeke’s  meal  and  water  are  used  instead  of 
milk.  Here  the  balance  is  often  on  the  wrong  side  (salt-hunger).  If 
undiluted  cow’s  milk  is  employed,  a  condition  of  over-nutrition  is 
noted.  W.  D.  H. 

Proteid- Metabolism  during  Gelatin -Feeding.  By  Joseph 
Kirchmann  {Zeit.  Biol.,  1900,  40,  54 — 94).  —  Experiments  were 
performed  on  a  dog  to  determine  to  what  degree  gelatin  acts  as  a 
proteid-sparing  food.  The  gelatin  was  practically  all  absorbed  ;  traces 
only  were  found  in  the  faeces.  If  gelatin  in  amount  corresponding 
with  12  per  cent,  of  the  necessary  energy  is  given,  proteid  decomposi¬ 
tion  is  lessened  by  27  per  cent.  Increase  of  the  administered  gelatin 
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beyond  this  lessens  proteid  katabolism  in  a  proportionally  small 
degree,  thus  gelatin  to  the  extent  of  62  per  cent,  lessens  the  proteid 
decomposition  by  35  per  cent.  This  was  the  maximum  obtained.  A 
discussion  of  the  results  of  previous  workers  is  added.  W.  D.  H. 

Influence  of  Sodium  Chloride  Solution  Injected  Subcuta¬ 
neously  on  Proteid  Metabolism.  By  Otto  Krummacher  (Zeit. 
Biol.,  1900,  40,  173 — 179). — The  question  what  influence  physiological 
salt  solution  has  on  metabolism  is  important,  because  it  is  so  fre¬ 
quently  used  as  a  vehicle  for  other  substances.  Biernacki  (Zeit.  Klin. 
Med.,  Suppl.  19,  49 — 86)  states  that  after  injecting  100  to  300  c.c.  of 
a  0*7  per  cent,  solution  of  sodium  chloride  in  dogs  proteid  katabolism 
is  increased  by  70  per  cent.  His  methods  are  criticised,  and  a  repe¬ 
tition  of  his  experiments  shows  that  the  increase  is  very  small.  Before 
the  injection,  the  excretion  of  nitrogen  averaged  2*56  grams  daily; 
this  was  raised  to  2*75  by  the  injection  of  210  c.c.  of  the  saline  solu¬ 
tion.  The  amount  of  sodium  chloride  in  the  urine  was  increased. 

W.  D.  H. 

Influence  of  Sodium  Salicylate  on  Metabolism.  By  Francis 
W.  Goodbody  (J.  Physiol.,  1900,  25,  399 — 413). — Sodium  salicylate 
in  man  causes  increased  katabolism  of  proteid  material ;  this  leads  to 
an  increase  of  nitrogen,  particularly  in  the  form  of  urea,  which  is 
excreted.  It  does  not  influence  general  metabolism,  or  absorption 
of  fats  or  proteids.  W.  D.  H. 

Role  of  Arsenic  in  Connection  with  the  Menstrual  Flow. 
By  Armand  Gautier  ( Compt .  rend.,  1900,  131,  361 — 367). — Ad¬ 
ministration  of  arsenic  improves  the  skin  and  its  appendages,  and 
lessens  the  intervals  between  the  menstrual  epochs.  Much  the  same 
is  true  for  iodine.  The  thyroid  is  of  all  the  organs  the  richest  in 
these  two  elements.  Arsenic  is  absent  in  healthy  blood,  except  during 
menstruation,  when  0*28  milligram  per  kilogram  of  blood  are  present. 
Iodine  also  increases  in  the  menstrual  blood.  The  fall  of  hair,  and 
epithelial  desquamation  are  in  man  considered  sufficient  to  balance 
the  arsenic  and  iodine  metabolism  of  the  thyroid.  In  woman,  the  balance 
is  assisted  by  the  menstrual  flow.  Examples  are  quoted  from  man 
and  animals  to  emphasise  the  inter-relationships  of  the  functions  of 
skin,  thyroid,  and  genital  organs.  W.  D.  H. 

Metabolism  of  Iodine.  By  Paul  Bourcet  (Compt.  rend.,  1900, 
131,  392 — 394). — Iodine  does  not  exist  merely  in  the  thyroid  and  the 
blood,  but  in  smaller  quantities  in  most  of  the  tissues  and  organs. 
Analytical  figures  in  dog  and  rabbit  are  given.  A  man  takes  in  his 
food  about  0*33  milligram  of  iodine  daily.  It  is  eliminated  principally 
by  the  epidermis  and  skin  glands  ;  the  hair  and  nails  are  particularly 
rich  in  this  element.  They  contain  also  about  the  same  quantity  of 
bromine.  In  woman,  where  the  fall  of  hair  is  not  such  a  marked 
occurrence,  the  excess  is  carried  off:  in  the  menstrual  discharge. 

W.  D.  H. 

Glycogen  Formation  after  Inulin  Feeding.  By  It.  Nakaseko 
(Amer.  J.  Physiol.,  1900,  4,  246 — 250). — The  experiments  show  that 
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the  glycogen-forming  properties  of  inulin  in  the  case  of  the  rabbit  are 
uncertain  or  minimal.  W.  D.  H, 

Formation  of  Lactose.  By  Benjamin  Moore  and  William  H. 
Parker  ( Amer .  J.  Physiol. ,  1900,  4,  239 — 242). — It  has  been  generally 
assumed  that  the  mammary  glands  form,  and  not  merely  excrete,  lac¬ 
tose,  and  that  this  substance  when  found  in  the  urine  arises  from 
absorption  from  the  charged  gland  cells,  but  this  hypothesis  does  not 
appear  to  have  been  experimentally  demonstrated.  The  present 
experiments  on  goats  show  that  it  is  well  founded.  The  mam¬ 
mary  glands  were  removed  ;  parturition  occurred,  but  the  urine  re¬ 
mained  practically  normal ;  certainly  no  lactose  was  found  in  it. 

W.  D.  H. 

Connective  Tissue  in  Muscle.  By  J.  H.  Goodman  (Amer.  J. 
Physiol. ,  1900,  4,  260 — 263). — The  connective  tissue  can  be  separated 
from  muscle  by  a  simple  mechanical  process  first  described  by  E. 
Schepilewsky  (Arch.  Hyg 1899,  34,  348),  and  among  its  constituents 
this  observer  describes  a  mucin.  It  is  here  shown,  however,  that  the 
substance  precipitated  by  acetic  acid  yields  no  reducing  substance,  and 
contains  as  much  as  16  per  cent,  of  nitrogen  ;  it  is  therefore  not 
mucin,  neither  is  it  a  nucleo-proteid.  The  gelatin  obtained  gives 
Millon’s  reaction  ;  the  old  statement  that  gelatin  does  not  give  this 
reaction  is  incorrect.  W.  D.  H. 

Chemistry  of  the  Brain.  By  N.  Alberto  Barbieri  (Compt. 
rend.,  1900,  131,  347 — 349).- — -When  brain  matter  was  kept  at  45°  for 
12 — 18  hours,  carbon  dioxide  came  off  to  the  amount  of  about  1  c.c. 
for  each  gram  of  brain  taken.  The  residue,  on  distillation,  yields  a 
small  quantity  of  alcohol.  The  other  substances  separated  are  loosely 
described  as  (1)  the  hydrochloride  of  a  ptomaine,  (2)  a  substance  of 
phenolic  nature,  (3)  a  crystalline  material  intermediate  between 
leucine  and  butalanine,  (4)  cholesterol,  margarine,  stearin,  olein,  (5)  a 
substance  with  a  fishy  odour,  and  (6)  a  residue  which  probably  con¬ 
sists  largely  of  keratin.  W.  D.  H. 

Thyroid  Gland  of  Sheep.  By  Th.  Suiffet  (J.  Pharm .,  1900, 
[vi],  12,  50 — 53). — With  sheep  grazed  on  inland  pastures  the  amount 
of  iodine  in  the  thyroid  gland  varies  from  00735  to  0*088  per  cent., 
whilst  with  sheep  from  pastures  near  the  sea  or  near  salt  marshes  it 
varies  from  0*121  to  0*140.  It  is  probable  that  the  high  percentage  of 
iodine  in  the  latter  case  is  due  to  the  presence  of  Salicornia ,  Salsola  soda , 
and  Atriplex  portulacoides  in  the  pasturage;  an  analysis  of  the  ash  of 
these  plants,  however,  will  be  necessary  to  confirm  this  view. 

W.  A.  D. 

Fermentative  Decomposition  of  Proteid,  and  Ammonia 
Formation  in  the  Liver.  By  Martin  Jacoby  (Zeit.  physiol.  Chem., 
1900,  30,  149 — -173). — Changes  in  the  Liver  during  Phosphorus 
Poisoning,  and  their  Relation  to  Autolysis  (ibid.,  174 — 181). — 
Loewi  (Abstr.,  1898,  ii,  617)  has  stated  that  by  the  action  of  liver 
ferment  solutions  on  glycine,  a  substance  soluble  in  ether  or 
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alcohol  is  obtained  which  is  not  urea,  but  contains  easily  detachable 
nitrogen.  The  present  investigation  was  originally  undertaken  to  de¬ 
termine  what  this  substance  is,  but  resulted  in  the  discovery  of  an 
ammonia-forming  enzyme  in  the  liver.  A  number  of  experiments 
were  performed  in  which  glycine  was  added  to  liver  juice,  in  order 
to  see  if  any  increase  in  the  nitrogen  which  can  be  driven  off  by  mag¬ 
nesia  took  place;  this  was  not  found.  In  liver  juice  preserved  by  the 
addition  of  toluene,  it  was,  however,  observed  that  without  any  further 
addition,  and  in  the  absence  of  putrefaction,  the  amount  of  this  loosely 
combined  nitrogen  rose  considerably ;  in  one  experiment,  in  which  a 
sample  of  the  aqueous  liver  extract  was  examined  daily,  the  amount 
of  this  nitrogen  rose  gradually  in  20  days  from  0*0013  gram  to  0*00675 
per  20  c.c.  This  does  not  occur  when  the  extract  is  boiled  and  then 
kept.  The  nitrogen  is  found  to  correspond  in  amount  mainly  with 
the  quantity  of  ammonia  newly  formed,  and  this  arises  from  an  increase 
of  amino-nitrogen  and  a  lessening  of  proteid.  In  fact,  it  is  believed 
that  this  is  a  case  of  Salkowski’s  auto-digestion  or  autolysis,  and  will 
occur,  not  only  in  extracts,  but  also  in  the  cells  of  the  organ.  Albu- 
moses  (but  not  peptone)  and  basic  products  are  also  formed.  The 
autolysis  differs  in  many  important  particulars  from  tryptic  activity, 
particularly  in  selecting  the  globulin  of  the  liver  for  destruction. 
The  enzyme  can  be  thrown  down  by  ammonium  sulphate,  but  more 
of  this  salt  is  needed  than  in  the  case  of  the  liver  aldehydase. 
The  solutions  obtained  as  the  result  of  this  autolytic  activity  are 
able  to  decompose  solutions  of  hippuric  acid  with  the  formation  of 
benzoic  acid,  and  solutions  of  urea  are  decomposed  also  with  the 
formation  of  ammonia,  but  whether  this  is  due  to  the  same  or  other 
enzymes  is  left  an  open  question.  The  liver  juice  injected  intravenously 
does  not  affect  coagulation,  but  in  a  few  experiments  in  vitro  the 
coagulation  of  the  blood  was  hindered,  and  in  one  case  where  coagula¬ 
tion  took  place  4  fibrinolysis  ’  occurred  rapidly  afterwards ;  boiling  the 
juice  did  not  affect  this  action.  The  autolytic  decomposition  of  the 
liver  is  believed  to  occur  intra  vitam  under  conditions  in  which  putre¬ 
faction  is  excluded,  and  increase  in  this  normal  function  is  stated  to 
be  the  principal  underlying  pathological  factor  leading  to  the  destruc¬ 
tion  of  the  liver  substance  and  formation  of  leucine,  tyrosine, 
ammonia,  &c.,  in  acute  atrophy  and  phosphorus  poisoning. 

W.  D.  H. 

Human  Chyle.  By  Theodor  Panzer  (Zeit.  •physiol.  Chem .,  1900, 
30,  113 — 116). — Owing  to  surgical  interference,  it  became  possible  to 
obtain  specimens  of  chyle  from  the  thoracic  duct  of  a  woman. 

It  was  alkaline,  and  became  clear  on  shaking  with  ether.  Micro¬ 
scopically,  it  showed  fat  particles  and  leucocytes.  The  proteids  were 
albumin  and  traces  of  globulin,  whilst  albumoses,  peptone,  sugar, 
lecithin,  urea,  and  uric  acid  were  absent.  Cholesterol,  neutral  fats, 
soaps,  and  a  diastatic  ferment  were  present.  The  inorganic  salts 
were  chiefly  chlorides,  sulphates,  and  phosphates  of  sodium  and  potass¬ 
ium.  Four  specimens  were  examined,  and  the  main  results  are  as 
follows  : 
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Water  . 

90*29  to  94*53  per  cent. 

Solids  . 

5-47  „  9-71  „ 

Organic  substances  . 

4-53  „  8-91 

Inorganic  salts . 

0-8  1-04  „ 

Coagulable  proteid  . 

2*16,  one  determination  only 

Substances  soluble  in  ether... 

6*59  „  ,,  ,, 

W.  D.  H. 

Properties  and  Formation  of  Lymph.  By  Leon  Asher  and 
William  J.  Gies  (Zeit.  Biol.,  1900,  40,  180 — 216). — This  is  another 
contribution  to  the  much  discussed  question  whether  lymph  is  formed 
by  purely  mechanical  processes.  After  intravenous  injection  of 
sugar,  quinine  does  not  influence  the  quantity  or  composition  or 
amount  of  sugar  in  the  lymph.  This  does  not  exclude  a  ‘  physiological  * 
factor  in  lymph  formation,  even  although  quinine  is  a  capillary  poison. 
The  action  of  Giver  poisons'  (Heidenhain’s  first  class  of  lympha- 
gogues)  is  inhibited  by  quinine.  Liver  activity  is  at  least  one 
‘  physiological 9  factor,  and  quinine  is  known  to  lessen  the  action  of 
this  organ  so  far  as  its  glycogenic  and  urea  forming  functions  are 
concerned.  The  action  of  liver  poisons  cannot  be  simply  explained 
as  due  to  an  increase  of  the  permeability  of  the  capillary  walls  in  the 
liver.  Arsenic  is  a  typical  ‘capillary  poison,’  and  leads  to  an  in¬ 
creased  flow  of  highly  concentrated  lymph.  The  injury  to  the  vessel 
walls  is  much  greater  than  that  produced  by  crabs’  muscle  and  leech 
extracts,  still  the  formation  of  lymph  is  greater  if  these  weaker 
reagents  are  used.  These  facts  are  emphasised  when  it  is  considered 
that  the  formation  of  lymph  goes  on  for  a  short  time  post-mortem. 
This  is  analogous  to  what  occurs  in  post-mortem  formation  of  saliva, 
and  is  a  proof  that  the  two  depend  upon  similar  physiological  pro¬ 
cesses.  W.  D.  H. 

Excretion  in  the  Small  Intestine.  By  Cyril  Corlette  (J. 
Physiol .,  1900,  25,  344 — 355).- — In  a  closed  segment  of  ileum,  a  large 
mass  accumulates,  as  originally  shown  by  Hermann.  The  amount 
varies,  and  may  depend  on  the  amount  of  stimulation  of  the  mucous 
membrane  by  bacterial  products.  Possibly  some  reabsorption  occurs, 
and  substances  difficult  of  absorption  like  nuclein  tend  to  accumulate. 
The  mass  contains  iron,  and  calcium  phosphate  from  the  debris  of  shed 
cells ;  soaps  are  also  present.  More  or  less  of  the  fsecal  pigment  is 
derived  from  the  shed  bowel  epithelium.  None  of  the  dogs  experi¬ 
mented  upon,  five  in  number,  exhibited  any  symptoms  due  to  poisoning 
from  bacterial  products.  W.  D.  H. 

Action  of  the  Liquid  of  the  External  Prostate  on  the  Liquid 
of  the  Vesiculse  Seminales.  By  L.  Camus  and  Eugene  Gley 
(Compt.  rend.,  1900,  131,  351 — 353.  Compare  Abstr.,  1899,  ii,  779). 
— The  secretion  of  Cowper’s  glands  or  of  the  external  prostate  of  the 
hedgehog  produces  an  agglutinating  action  on  the  formed  elements  of 
the  liquid  secreted  by  the  vesiculce  seminales  and  also  the  precipitation 
of  a  proteid  substance  in  the  same  fluid.  W.  £>.  H. 
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Properties  of  the  Secretion  of  the  Internal  Prostate  of 
the  Hedgehog.  By  L.  Camus  and  Eugene  Gley  (Compt.  rend., 
1900,  131,  353 — 355). — The  secretion  of  the  internal  prostate  has  the 
same  properties  as  that  of  the  external  prostate  (see  preceding  abstract). 
In  the  case  of  the  internal  prostate,  however,  this  does  not  depend  on 
the  presence  of  the  substance  named  vesiculin.  W.  I).  II. 

Peculiarities  in  the  Urine  of  Vegetarians.  By  John  H. 
Long  {J.  Amer.  Chem.  Soc .,  1900,  22,  592 — 595.  Compare  this  vol., 
ii,  580). — Besults  are  quoted  of  the  analyses  of  the  urine  of  seven  men 
who,  for  a  year  or  longer,  had  lived  wholly  on  a  vegetarian  diet.  The 
average  daily  excretion  for  a  vegetarian  appears  to  be  874  c.c.  as 
against  1167  c.c.  for  non-vegetarians.  If  due  allowance  be  made  for 
the  difference  in  concentration  between  a  normal  and  vegetarian  urine, 
the  most  striking  feature  is  the  small  amount  of  creatinine  in  the 
latter,  and  this  probably  points  to  low  metabolism,  the  subjects  of 
experiment  taking  but  little  exercise.  The  reducing  power  due  to 
carbohydrates  and  similar  substances  is  somewhat  higher  than  in  the 
case  of  a  normal  urine.  J.  J.  S. 

Estimation  of  Amino-acid  Nitrogen  in  Urine.  By  Mein- 
hard  Pfaundler  (Zeit.  physiol .  Chem.,  1900,  30,  75 — 89). — The  total 
nitrogen  of  the  urine  was  estimated  in  four  fractions  :  (1)  The  nitrogen 
in  the  substances  precipitable  by  phosphotungstic  acid,  which  can  be 
split  off  by  phosphoric  acid.  This  includes  that  from  ammonia,  carbamic 
acid,  and  a  part  of  that  from  the  uric  acid,  purine  bases,  urine-mucoid, 
and  other  proteids  of  normal  urine.  (2)  The  nitrogen  in  the  same 
precipitate  which  cannot  be  split  off  by  phosphoric  acid  ;  this  includes 
the  remainder  of  that  from  substances  like  uric  acid,  of  which  only  a 
part  of  the  nitrogen  is  firmly  combined, also  that  from  diamines,  diamino- 
acids,  and  ptomaines.  (3)  The  nitrogen  which  is  easily  split  off  in  the 
urine  minus  the  phosphotungstic  precipitate  ;  this  includes  that  from 
urea,  allantoin,  oxaluric  acid,  and  a  part  of  the  creatinine.  (4)  The 
firmly  combined  nitrogen  in  the  substances  not  precipitable  by  phospho¬ 
tungstic  acid.  This  includes  that  from  amino-acids  and  their  deriva¬ 
tives,  hippuric  acid,  taurine  and  cystine  compounds,  and  in  patho¬ 
logical  urines,  leucine,  tyrosine,  <fcc.  In  this  last  fraction,  oxyproteic 
acid  comprises  from  41  to  46  per  cent,  of  the  whole.  In  urine  con¬ 
taining  albumin  and  albumose,  the  first  fraction  is  increased  by  the 
amino-nitrogen  of  the  proteids,  and  the  second  by  Hausmann’s  mono- 
and  di-amino-nitrogen.  In  all  cases  the  ammonia  can  be  estimated 
separately  by  Schloesing's  method.  The  following  table  summarises  the 
results  obtained.  The  most  marked  result  seen  is  the  rise,  in  phos¬ 
phorus  poisoning,  of  the  fourth  fraction  (due  to  amino-acids)  and  in 
the  ammonia,  at  the  expense,  presumably,  of  the  urea  : 


Fraction  1  2  3  4  Ammonia. 

Normal  human  urine  .  8*34  6*65  80*14  4*88  — 

Dog.  1  normal  urine  .  7*67  5  10  84*97  2*26  4*33 

during  phosphorus  poisoning  7*73  5*24  81*89  5*13  5*77 

Dog.  2  normal  urine  .  7*00  2*24  86*43  4*33  4*03 


during  phosphorus  poisoning  7*13  2*10  83‘76  7*01  5  59 

W.  D.  H. 
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Loosely  Combined  Sulphur  in  the  Urine.  By  Eugen  Petry 
( Zeit .  physiol .  Chem.,  1900,  30,  45 — 60). — The  so-called  ‘neutral 
sulphur ’  of  the  urine  is  an  ill-characterised  quantity  and  is  combined 
in  various  compounds.  An  important  and  easily  determinable  fraction 
of  this,  however,  is  that  which  can  be  readily  split  off  as  a  metallic 
sulphide.  In  the  dog  on  a  mixed  diet,  and  on  a  diet  of  flesh  only,  its 
amount  varies  slightly,  namely,  from  1  to  3  per  cent,  of  the  total  sul¬ 
phur.  By  feeding  with  casein,  a  proteid  relatively  poor  in  sulphur,  the 
percentage  varies  from  3  to  3*15 ;  with  serum-albumin  and  serum- 
globulin  from  1*1  to  2*2  ;  with  hetero-albumose  (which  contains  a  high 
percentage  of  easily  dissociable  sulphur),  5*5.  Feeding  with  asparagus 
shoots  has  no  influence.  In  phosphorus  poisoning,  the  amount  is 
slightly  raised  ;  in  cases  of  liver  cirrhosis  and  leucsemia,  little  depar¬ 
ture  from  the  normal  is  noticeable.  Acetonitrile  raises  the  amount, 
the  increase  being  due  to  formation  of  thiocyanogen.  Differences 
noted  between  different  animals  cannot  be  explained  by  variations  in 
their  diet.  W.  D,  H. 

Pseudomucin  from  Ovarian  Cysts.  By  Zangerle  ( Chem . 
Centr .,  1900,  i,  1035;  from  Munch,  med.  Woch.,  47,  414 — 415). — The 
pseudomucin  from  ovarian  fluid  yielded  glucosamine  after  decomposi¬ 
tion  with  hydrochloric  acid.  The  reducing  substance  is  therefore 
identical  with  that  obtained  by  F.  Muller  from  sputum  and  the  sub¬ 
maxillary  gland,  and  by  Seemann  from  ovomucoid.  In  all  these  cases, 
the  glucoproteid  is  a  product  of  secreting  cells.  W.  D.  H. 

Acetone  Glycosuria.  By  Walter  Buschhaupt  {Chem,  Centr, , 
1900,  i,  1036 — 1037  ;  from  Arch .  exp.  Path,  Pharm.,  44,  127 — 141). — 
Acetone  is  present  in  normal  urine  in  small  quantities.  In  diabetes 
mellitus,  the  amount  is  increased.  By  acetone  poisoning,  produced 
by  breathing  acetone  vapour,  or  by  intravenous  or  subcutaneous 
injection  of  acetone,  or  by  feeding  on  acetone,  artificial  glycosuria 
is  produced.  The  sugar  is  derived  from  the  carbohydrate  consti¬ 
tuents  of  the  body,  for  in  starving  animals  in  which  the  glycogen 
has  been  reduced  to  a  minimum,  the  glycosuria  produced  is  very 
slight.  W.  D.  H. 

Antihepatic  Serum.  By  C.  Delezenne  (Compt.  rend.,  1900, 
131,  427 — 429). — Since  the  publication  of  Bordet’s  work  {Ann. 
Inst .  Pasteur ,  1898 — 1900)  on  artificial  haemolytic  serums,  various 
observers  have  sought  to  prepare  serums  which  act  specifically  on 
different  groups  of  cells  or  organs.  The  present  communication  re¬ 
lates  to  a  serum  which  acts  injuriously  on  the  liver  cells.  If  an 
emulsion  of  dog's  liver  is  injected  intraperitoneally  in  rabbits  and 
ducks,  a  serum  is  obtained  from  the  blood  of  these  animals  which 
is  strongly  poisonous  to  the  dog.  If  2 — 4  c.c.  of  the  serum  are 
injected  intraperitoneally  or  intravenously,  death  results,  and  the 
symptoms  and  post-mortem  pathological  appearances  are  almost  ex¬ 
clusively  of  a  hepatic  nature.  If  death  is  rapid,  the  liver  exhibits 
acute  necrosis;  if  the  animal  lives  a  few  days,  the  urea  of  the 
urine  is  lessened,  and  ammonia  and  amino-acids  are  increased ;  if  carbo¬ 
hydrate  food  is  given,  there  may  be  slight  glycosuria ;  there  is  no 
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jaundice.  After  death,  intense  fatty  degeneration  of  the  liver  cells 
is  found.  Small  and  gradually  increasing  doses  of  the  serum  create 
immunity  ;  and  the  serum  of  an  immunised  animal  has  similar  pro¬ 
tective  power.  W.  D.  H. 

Syntheses  in  the  Animal  Organism.  I.  Piperidine  Deri¬ 
vatives.  By  Hermann  Hildebrandt  (Chem.  Centr.,  1900,  ii,  202 — 203; 
from  Arch .  exp.  Path.  Pharm .,  44,  278 — 316). — By  the  action  of 
phenols  and  formaldehyde  on  piperidine,  water  is  eliminated,  and 
piperidides,  which  are  usually  crystalline  compounds,  are  formed. 
“  Thymotinpiperidide  ,”  C16H25ON,  prepared  from  thymol,  formaldehyde, 
and  piperidine,  melts  at  149 '5°.  “  Carvacrylpiperidide”  similarly  ob¬ 

tained  from  carvacrol,  melts  at  182°;  {<p -cresylpiperidide  ”  melts  at 
45°;  (t  a -naphthylpiperidide  ”  and  “  /3-naphthylpiperidide”  melt  at  135° 
and  at  96°  respectively. 

The  physiological  action  of  thy  mo  tin-,  carvacryl-,  and  jp-cresyl- 
piperidides  on  rabbits  is,  generally  speaking,  similar  to  that  of 
piperidine.  After  administering  thymotinpiperidide,  the  urine  con¬ 
tains  a  glycuronic  acid  compound  of  “  methyl  thymotinpiperidide  ”  ;  it 
is  a  neutral  crystalline  substance,  melts  at  192°,  and  by  boiling 
with  hydrochloric  acid  yields  a  “  methylthymotinpiperidide.”  Similar 
glycuronic  acid  compounds  are  obtained  from  other  piperidides,  and 
these  substances  are  scarcely  poisonous.  By  feeding  with  sucrose, 
dextrose,  or  maltose  before  administering  the  piperidide,  its  poison¬ 
ous  action  is  very  much  mitigated.  Lsevulose  has  a  similar  effect, 
but  to  a  less  extent,  whilst  lactose,  galactose,  dextrin,  and  manni¬ 
tol  are  inactive  in  this  respect ;  thus,  it  is  only  the  sugars  capable  of 
forming  glycogen  in  the  organism  which  tend  to  form  glycuronic 
acid  compounds  of  these  piperidides. 

The  physiological  effects  of  the  amide  of  tetramethylpyrroline- 
carboxylic  acid,  its  reduction  product,  and  the  methylamide  of 
1-methyltetramethylpyrrolinecarboxylic  acid  were  also  investigated. 

E.  W.  W. 

May  Phenolphthalein  be  safely  added  to  Marc-Wines? 
By  Zoltan  von  Vamossy  (Chem.  Zeit 1900,  24,  679 — 680). — The 
author’s  experiments  were  undertaken  at  the  request  of  Liebermann, 
who  wished  to  ascertain  whether  small  quantities  of  phenolphthalein 
may  be  added,  without  any  ill  effect,  to  margarine  and  also  to  marc- 
wines  to  facilitate  recognition.  Experiments  conducted  first  on  rab¬ 
bits,  and  afterwards  on  himself  and  a  colleague,  showed  that  a  dose 
of  1 — 1*5  grams  has  no  other  effect  than  that  produced  by  saline 
draughts  or  castor  oil,  whilst  the  long  continued  use  of  daily  doses  of 
0*1  gram  produced  no  unpleasant  symptoms  whatever. 

Considering  that  1  gram  of  phenolphthalein  is  sufficient  for  100 
litres  of  wine,  the  small  quantity  thus  introduced  into  the  system  can 
do  no  possible  harm,  particularly  as  the  bulk  of  the  phenolphthalein 
passes  through  the  system  undecomposed.  L.  de  K. 

Physiological  Action  of  PoehTs  Spermine.  By  Walter  E. 
Dixon  (J.  Physiol .,  1900,  25,  356 — 363). — Spermine  injected  intra¬ 
venously  produces  a  temporary  fall  of  blood  pressure,  which  is  partly 
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of  cardiac  origiD  and  partly  due  to  dilatation  of  the  splanchnic  blood¬ 
vessels.  This  result  is  not  influenced  by  nicotine  or  by  section  of 
the  vagi.  Atropine  cuts  out  the  fall  of  pressure  without  influencing 
the  splanchnic  dilatation.  The  spleen  is  constricted  ;  the  testis  is 
dilated  ;  the  renal  vessels  follow  the  blood-pressure  passively.  Sperm¬ 
ine  and  choline  are  about  equally  toxic,  and  the  similarity  in  their 
action  is  extremely  striking.  W.  D.  H. 

Physiological  Action  of  the  Poisonous  Secretion  of  the 
Gila  Monster.  By  John  van  Deuburg  and  Otis  B.  Wight  ( Amer . 
J.  Physiol .,  1900,  4,  209 — 308). — A  full  account  is  given  of  experi¬ 
ments  on  dogs,  cats,  and  frogs  for  the  purpose  of  ascertaining 
the  exact  action  on  the  various  organs  and  functions  of  the  body 
produced  by  the  poison  of  the  Gila  Monster  ( Heloderma  suspectum). 
The  effects  differ  in  no  important  respect  from  those  of  various  snake 
venoms.  No  chemical  examination  of  the  poison  itself  is  given. 

W.  D.  H. 


Iodine  in  Corals.  By  Lafayette  B.  Mendel  (Amer.  J.  Physiol. , 
1900,  4,  243 — 246). — Drechsel  showed  that  the  horny  axial  skeleton 
of  the  Gorgonia  cavolinii  contains  iodine  in  organic  combination. 
Several  other  workers  have  shown  the  same  to  be  true  for  certain 
sponges  and  other  marine  organisms,  and  commented  on  the  import¬ 
ance  of  iodine  metabolism  in  certain  animals.  The  present  research 
shows  the  same  is  true  for  three  other  corals.  The  iodine  apparently 
does  not  enter  into  the  constitution  of  the  true  growing  part  of  the 
animal.  The  following  quantitative  results  are  given;  Drechsel’s 
figures  are  added  for  comparison. 

Iodine.  Chlorine. 


G .  cavolinii  (Drechsel) 

G.  acerosa . 

G.  Jlabellum . . . 

Plexora  Jlexuosa  . 


7*79  per  cent. 
1*70 
1*15 
0*28 


a 


ft 


2*18  per  cent. 


3*17 

1*24 

0*86 


9 7 


if 

99 


W.  D.  H. 


Colouring  Matter  of  Echinus  Esculentus.  By  Arthur  B. 
Griffiths  (Gompt.  rend.,  1900,  131,  421 — 422). — The  amorphous 
violet  pigment  of  Echinus  esculentus  has  the  composition  C16H12ON2  ; 
when  boiled  with  concentrated  mineral  acids,  it  yields  leucine  and  formic 
acid.  W.  A.  D. 
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Bacteriolysis  of  the  Bacillus  Anthracis.  By  G.  Malfitano 
( Compt .  rend.,  1900,  131,  295 — 298). — Living  protoplasm  is  believed 
to  be  capable  of  forming  enzymes  which  ultimately  destroy  the  proto¬ 
plasm  of  the  cells  which  produce  them.  Thus  spontaneous  destruction 
of  bacteria  (auto-bacteriolysis)  is  a  possibility  due  to  the  production 
of  a  proteolytic  enzyme  by  the  bacteria.  The  experiments  recorded 
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are  stated  to  confirm  this  as  a  fact  in  the  case  of  the  Bacillus  anthracis. 
Bacteriolysis  occurs  best  in  a  neutral  medium,  and  certain  antiseptics 
are  believed  to  owe  their  efficacy,  not  to  their  power  of  destroying 
protoplasm  or  counteracting  enzymic  action,  but  to  the  fact  that,  by 
altering  the  reaction  of  the  medium,  they  allow  spontaneous  bacterio¬ 
lysis  to  occur  more  readily.  W.  D.  H. 

G-as  Producing  Power  of  Bacillus  Coli  Communis  under 
Different  Conditions  of  Environment.  By  Mary  E.  Pennington 
and  George  C.  Kusel  ( J .  Amer.  Chem.  Soc .,  1900,  22,  556 — 567). — - 
Cultures  of  this  organism  made  on  nutrient  agar  are  most  active,  so 
far  as  gas  production  is  concerned,  when  three  days  old,  if  kept  at 
a  temperature  of  37°  ;  older  cultures  produce  less  gas.  The  gas 
evolved  under  ordinary  conditions  consists  of  hydrogen  62 — 70, 
carbon  dioxide  23 — -34,  methane  1 — 4,  and  nitrogen  1 — 5  per  cent. 
When  grown  in  an  apparatus  from  which  oxygen  is  excluded,  methane 
is  not  formed,  and  when  grown  in  a  medium  free  from  meat  extract, 
the  amount  of  nitrogen  evolved  does  not  diminish. 

There  appears  to  be  an  intimate  relationship  between  the  reducing 
power  which  liberates  hydrogen  and  that  which  produces  nitrogen, 
but  carbon  dioxide  is  formed  in  largest  quantity  at  the  outset. 

An  apparatus  consisting  of  two  glass  bulbs,  one  provided  with  a 
stopcock  and  attached  to  the  other  by  rubber  tubing,  is  recommended 
for  experimental  work  of  this  kind.  J.  J.  S, 

Physiology  of  Yeast.  By  Emile  Duclaux  (Chem.  Centr .,  1900, 
ii,  54 — 55  ;  from  Allg.  Hop/.  Brauerz .,  1900,  933). — A  resumZ  and 
discussion  of  the  physiological  relationships  of  the  yeast  cell. 

E.  W.  W. 

Chemical  Fermentation  by  Yeast  in  an  Antiseptic  Medium. 
By  Joseph  de  Key-Pailhade  (Bull.  Soc.  Chim .,  1900,  [iii],  23, 
666 — 668). — When  brewer’s  yeast  is  quickly  pressed  and  digested 
with  a  solution  of  maltose  containing  1 — 1*2  per  cent,  of  sodium 
fluoride,  little  action  at  first  takes  place,  but  after  the  third  day  a 
considerable  evolution  of  carbon  dioxide  is  noticed,  and  proteid  sub¬ 
stances  are  found  to  have  entered  into  solution.  In  the  first  stage,  the 
yeast  is  gradually  destroyed  by  the  antiseptic,  whilst  the  later  stage  of 
more  active  change  is  due  to  the  purely  chemical  action  of  ferments 
derived  from  the  yeast.  The  evolution  of  gas  is  almost  immediately 
arrested  by  the  addition  of  sulphur,  a  fact  which  suggests  that  the  fer¬ 
ments  in  question  are  closely  related  to  philothion  or  hydrogenase 
(compare  Abstr.,  1899,  i,  180).  N.  L. 

Germination.  By  Leon  Maquenne  (Ann.  Agron .,  1900,  20, 
321 — 332). — The  results  of  the  author’s  experiments  indicate  that  the 
predominating,  if  not  the  only,  r6h  in  the  conservation  and  develop¬ 
ment  of  seeds  must  be  attributed  to  the  diastases,  and  that  the  causes 
which  retard  the  alteration  of  the  diastases  tend  to  maintain  the  ger¬ 
minating  power  of  the  seeds.  When  preserved  under  conditions, 
of  which  absence  of  moisture  is  the  most  important,  favourable  to  the 
diastases  remaining  inactive,  seeds  may  be  kept  indefinitely. 

N.  H.  J.  M. 
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Influence  of  Pressure  on  Chlorophyllous  Assimilation. 
By  Jean  Friedel  ( Compt .  rend.,  1900,  131,  477—479). — Ex¬ 
periments  made  with  various  plants  in  an  atmosphere  containing  10  per 
cent,  by  volume  of  carbon  dioxide  and  at  pressures  between  1*0  and  0'25 
atmosphere,  show  that  within  these  limits  the  nature  of  chlorophyllous 
assimilation  is  not  altered,  and  the  quotient  02/C02  remains  practically 
unity.  The  intensity  of  the  assimilation,  however,  diminishes  regularly 
with  the  pressure.  C.  H.  B. 

Ashes  of  some  Medicinal  Plants.  By  Arthur  B.  Griffiths 
(Compt.  rend.,  1900,  131,  422 — 423). — Full  analyses  are  given  of  the 
ash  of  sarsaparilla,  hydrastis,  cardamom,  oak,  rhatany,  and  belladonna  ; 
manganese  is  present  in  all  these  plants.  W.  A.  D. 

Phosphorus  Compound  first  formed  in  Chlorophyllous 
Plants.  Physiological  Role  of  Inositol.  By  Posternak  (Ann. 
Agron.,  1900,  26,  362 — 365  ;  from  Rev.  gen.  hot.,  12,  5  and  12). — The 
results  of  experiments  with  seeds  of  Ficea  excelsa  showed  that  a 
relatively  small  amount  of  the  phosphorus  is  contained  in  the  proteids, 
the  greater  part  being  in  the  filtrates  from  the  proteids.  Several 
organic  compounds  rich  in  phosphorus  were  obtained  from  the  solutions. 

One  of  these  compounds,  “  oxymetliylphosphoric  acid CH505P,  forms 
brilliant  tablets  and  is  very  hygroscopic.  Its  composition  indicates 
that  it  is  an  additive  compound  of  phosphoric  acid  and  formaldehyde, 
and  its  production  is  a  direct  proof  that  carbon  dioxide  is  converted 
into  formaldehyde  before  being  utilised  in  the  production  of  plastic 
matters.  When  its  barium  salt  is  distilled  during  5  or  6  hours 
with  40  per  cent,  acid,  there  is  no  production  of  formaldehyde,  but  an 
almost  pure  solution  of  inositol  is  obtained. 

It  is  suggested  that  inositol  may  be  formed  in  plants  when  formalde¬ 
hyde  is  produced  in  excess  ;  whilst  the  glucose  formed  at  the  same  time 
is  capable  of  being  directly  assimilated,  inositol  would  be  a  reserve 
substance,  retaining  the  excess  of  formaldehyde  in  a  convenient  form 
so  as  to  be  at  the  disposal  of  the  cells  if  required.  N.  H.  J.  M. 

Citric  Acid  in  Saturation-Sludge.  By  Karl  Andrlik  (Zeit. 
Zuckerind .  Rohm.,  1900,  24,  645 — 648). — Besides  oxalic  acid,  the 
sludge  was  found  to  contain  citric  acid  (0T6  to  1*21  per  cent,  in  the 
dry  matter),  and  a  small  amount  of  what  is  probably  tricarballylic  acid. 

Miehaelis  detected  citric  acid  in  beet-root  juice  in  1851  (J.pr.  Chem.} 
54,  184;  compare  also  0.  Schrader,  Annalen,  1862,  121,  370). 

N.  H.  J.  M. 

Presence  of  Vanillin  in  Vanilla.  By  Johannes  Behrens  (Bied. 
Centr.,  1900,  29,  547 — 549;  from  D.  Tropenpjianzer,  1899,299.) — 
The  fact  that  ripe  vanilla  has  no  odour  may  be  due  to  the  odour  of 
vanillin  being  retained  by  the  living  protoplasm,  or,  as  is  more  probable, 
the  production  of  vanillin  may  only  occur  after  the  death  of  the  fruit-cells. 
It  was  found  that  fresh  leaves,  or  an  extract  of  the  leaves,  acquire  a 
distinct  odour  of  vanillin  when  heated  with  dilute  sulphuric  or  hydro¬ 
chloric  acid  for  2  hours  at  100°.  The  leaves  contain,  therefore,  a 
soluble  substance  having  the  properties  of  a  vanilla-glucoside.  In  the 
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natural  treatment  of  the  fruit,  the  breaking  up  into  vanillin  and  sugar 
would  be  brought  about  by  an  enzyme.  N.  H.  J.  M. 

Nitrogenous  Substances  in  Malt.  By  Paul  Petit  and  G. 
Labourasse  ( Compt .  rend.,  1900,  131,  394 — *396). — The  authors  denote 
the  nitrogen  precipitated  with  phosphotungstic  acid  and  with  zinc 
sulphate  by  A  and  B  respectively,  and  that  present  in  the  ammonia 
evolved  on  boiling  with  dilute  hydrochloric  acid  for  2  hours,  by  C  ; 
the  nitrogen  A  is  probably  that  of  peptones,  B  that  of  albumoses,  and 
C  that  of  aminic  substances.  After  adding  hops  and  boiling  for  2^ 
hours  the  nitrogen  A  and  C  of  the  malt,  when  water  containing  a 
small  quantity  of  calcium  sulphate  is  used,  is  partly  changed  into  the 
form  B ;  when  sodium  chloride  is  present  in  the  water  instead,  the 
tendency  is  for  A  to  change  into  C ,  B  remaining  constant ;  whilst  with 
calcium  hydrogen  carbonate  the  change  is  less  marked ,  A  being  formed 
at  the  expense  of  B  and  C.  Saccharification  is  thus  largely  influenced 
by  the  nature  of  the  mineral  matter  in  the  water  employed.  During  fer¬ 
mentation,  relatively  small  amounts  of  C  are  assimilated  by  the  yeast, 
except  in  the  presence  of  sodium  chloride,  when  the  proportion  of  C 
removed  is  large  and  that  of  A  practically  nil ;  the  proportions  of  A 
and  B  absorbed,  especially  the  latter,  are  large  in  all  cases.  W.  A.  D. 

Milky  Juice  of  Hura  Crepitans.  By  J.  J.  Surie  ( Chem . 
Centr .,  1900,  i,  1210 — 1211 ;  from  Ned.  Tijd.  Pharrn .,  12,  107 — 116). — 
The  milky  juice  of  Hura  crepitans  is  an  acid  liquid  of  sp.  gr.  1*05 — 1*06  ; 
it  has  a  lingering,  burning  taste,  and  causes  violent  inflammation  and 
swelling  of  the  skin.  The  poisonous  constituent,  hurin ,  may  be  ex¬ 
tracted  by  ether  ;  it  is  volatile  in  steam,  has  a  faint  acid  reaction, 
melts  at  23°,  and  even  in  the  form  of  vapour  causes  inflammation  and 
eczema.  E.  W.  W. 

Analyses  of  Marine  Algae.  By  L.  Cuniasse  {Chem.  Centr.,  1900, 
ii,  286 — 287  ;  from  Ann.  Chim.  anal.  Appl.,  5,  213 — 215). — The 
aqueous  extract  of  100 — 200  grams  of  ash  is  evaporated  to  dryness, 
and  the  residue  distilled  with  manganese  dioxide  and  sulphuric 
acid,  the  vapours  being  absorbed  in  aqueous  caustic  alkali.  Iodine  is 
precipitated  with  palladium  nitrate,  bromine  and  chlorine  with  silver 
nitrate. 

The  ash  of  the  richer  varieties  of  sea  algae  contain,  Br,  0*192 — 0*423 ; 
I,  0*602 — 1*408;  Na20,  8*13 — 26*50,  and  K20,  8*70 — 23*03  percent.; 
that  of  the  poorer  kinds,  Br,  0*039 — 0*161  ;  I,  0*070 — 0*157;  Na20, 
8*50 — 16*25,  and  K20,  10*80 — 18*20  per  cent.  L.  de  K. 

Experiments  at  Grignon.  By  Pierre  P.  Deh^rain  (Ann.  Agron., 
1900,  20,  369 — 383.  Compare  this  vol.,  ii,  303). — Pield  experiments 
with  varieties  of  potatoes,  and  smaller  experiments  on  the  effect  on 
potatoes  of  green  manuring  with  vetches  are  described. 

Mangolds.  The  object  of  these  experiments,  which  were  made  in 
large  boxes  of  4  cubic  m.  capacity  was  to  ascertain  the  effect  of  irrigation 
on  the  growth  of  mangolds.  No.  1  was  manured  with  vetches  and 
was  not  watered ;  No.  2  had  no  green  manure,  but  was  watered  ;  and 
No.  3  was  manured  with  vetches  and  was  watered.  The  yield  of  dry 
matter,  sugar,  and  nitrogen  was  considerably  greater  in  2  than  in  1  ; 
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in  3  rather  more  dry  matter  and  nitrogen  and  rather  less  sugar  were 
obtained  than  in  2.  The  results  apply  only  to  a  good  soil  resting  on 
an  impermeable  and  inclined  subsoil. 

Sainfoin  and  Lucerne.  When  sainfoin  and  lucerne  are  sown  together 
at  Grignon,  the  sainfoin  predominates  during  the  first  two  years,  and 
then  disappears.  In  1897,  several  plots  were  sown  with  the  mixed 
seed  ;  no  manure  was  applied.  In  1899,  gramineous  herbage  appeared 
on  the  plots,  and  a  variety  of  manures  were  applied.  The  manures 
had  very  little  effect  on  the  yield,  but  whilst  the  herbage  from  the 
sodium  nitrate  plot  contained  18*5  per  cent,  of  Graminece ,  the  hay 
manured  with  potash  and  superphosphate  contained  only  15*5  per  cent. 
In  1900,  there  was  so  much  inferior  grass  that  the  experiment  was 
discontinued. 

It  is  thought  possible  that  the  failure  may  be  due  to  the  vigorous 
growth  of  sainfoin  having  weakened  the  lucerne,  and  rendered  it 
incapable  of  resisting  the  encroachment  of  the  grasses,  but  it  is  also 
possible  that  leguminous  crops  have  been  grown  too  long. 

N.  H.  J.  M. 

Value  of  Molasses  as  Food.  By  Paul  Hoppe  ( Zeit .  Ver.  Lent. 
Zuckerind 1900,  535,  713 — 762). — It  is  of  importance  to  ascertain 
the  nature  of  the  molasses  employed  as  food ;  acid  molasses  should  be 
rejected. 

In  experiments  with  cows,  it  was  found  that  large  amounts  of 
molasses,  5  kilos,  per  day,  did  not  interfere  with  digestion,  and  had 
no  purgative  action.  It  is  thought  that  the  purging  sometimes  ob¬ 
served  by  others  is  not  only,  or  mainly,  due  to  the  salts  present  in  the 
molasses,  but  to  the  saccharates. 

In  the  cases  of  cows  recently  calved,  molasses  acted  only  on  the 
production  of  milk;  during  gestation,  however,  molasses  was  favourable 
both  as  regards  milk  production  and  in  increasing  the  live  weight. 

Whilst  molasses  increased  the  yield  of  milk,  the  percentage  of  fat 
was  distinctly  diminished  when  large  amounts  of  molasses  were  em¬ 
ployed  ;  the  percentage  of  nitrogen  remained  unaltered,  and  the  acidity 
was  increased.  Molasses  had  no  effect  on  the  butter. 

Dried  molasses  is  preferable  to  liquid  molasses,  and  forms  a  good 
substitute  for  mangolds.  The  dried  substance  is  not  only  very 
favourable  to  milk  production,  but  also  increases  the  live  weight. 

N.  H.  J.  M. 

Blood  Molasses.  By  Friedrich  Strohmer  ( Chem .  Centr .,  1900, 
ii,  135 — 136  ;  from  Oesterr.-ung.  Zeit.  Zucker-Ind.  Landw .,  29, 
161 — 172). — The  food  is  prepared  by  drying  and  sterilising  a  mixture 
of  blood  (4  parts)  and  molasses  (1  part)  with  bran  or  brewed  grains. 
According  to  Maercker,  95*9  per  cent,  of  the  proteids  is  digestible. 
Satisfactory  results  of  feeding  experiments  with  blood  molasses  were 
obtained  by  Hamm  and  Mintrop  ( Milch- Zeit .,  27,  519,  and  this  vol., 
ii,  39)  and  by  Lilienthal  (this  vol.,  ii,  502). 

As  regards  the  amount  of  blood  available,  it  is  stated  that  the 
Vienna  slaughter-houses  furnished  6,000,000  kilos,  in  one  year. 

N.  H.  J.  M. 
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Feeding  Pigs  with  Blood  Molasses.  By  Lilienthal  ( Bied . 
Centr.,  1900,  29,  526 — 527  ;  from  Deut.  Landm .  Presse ,  1899,  74; 
compare  this  voJ.,  ii,  502). — The  results  of  experiments  with  pigs 
showed  that  there  was  at  first  an  increase  in  weight  due  to  feeding 
with  blood  molasses,  but  that  finally  the  weights  were  considerably 
less  than  with  maize  and  barley  (in  addition  to  skim-milk  and  roots). 
The  molasses  did  not  interfere  with  the  health  of  the  pigs,  but  injured 
the  quality  of  the  meat ;  the  fat  was  watery,  and  some  of  it  of  a 
spongy  texture. 

It  is  thought  that  it  may  be  possible  to  prepare  a  food  suitable  for 
pigs  from  blood  molasses.  N.  H.  J.  M. 

Peat-meal  Molasses.  By  Rudolf  Woy  ( Chern .  Centr.,  1900,  ii, 
284  ;  from  Zeit.  offent.  Chem .,  6,  201 — 204). — Whilst  peat-meal  shows 
a  slightly  acid  reaction,  the  addition  of  alkaline  molasses  renders  it 
strongly  acid,  without,  however,  affecting  essentially  the  amount  of 
alkali  required  to  neutralise  it.  During  prolonged  storage,  the  sugar 
becomes  inverted  by  the  acid  of  the  peat  unless  this  is  rendered 
neutral. 

The  amount  of  sugar  present  is  determined  as  follows.  The  food 
(16*5  grams)  is  extracted  on  a  funnel  with  boiling  water,  the  solution 
treated  with  lead  acetate  when  cold,  and  diluted  to  300  c.c.  Two 
hundred  c.c.  of  the  filtered  solution  are  freed  from  lead  by  means  of 
sodium  phosphate  solution  (20  c.c.),  and  50  c.c.  inverted  by  heating  for 
20  minutes  in  water  heated  to  67 — 70°  with  5  c.c.  of  20  per  cent, 
hydrochloric  acid.  The  inverted  solution  is  then  diluted  to  250  c.c., 
of  which  50  c.c.  is  employed  for  determining  the  sugar  by  Kjeldahl’s 
method.  The  invert  sugar  (in  eg.  from  Kjeldahl’s  tables)  doubled  and 
multiplied  by  0*95  gives  the  percentage  of  cane  sugar  in  the  food. 
Assuming  the  molasses  to  contain  48  per  cent,  of  cane  sugar,  the  rela¬ 
tion  of  peat  to  molasses  can  be  ascertained  sufficiently  exactly. 

In  the  above  method,  the  raffinose  will  be  included  in  the  results  as 
cane  sugar.  This  is,  however,  of  no  practical  importance,  as  raffinose 
is  presumably  as  readily  digested  as  cane  sugar. 

A  polarimetrie  method  for  determining  the  sugar  is  described,  but 
as  a  rule  the  gravimetric  method  is  preferable.  N.  H.  J.  M. 

Feeding  Experiments  with  Crushed  Palm  Kernels.  By 
Paul  Vieth  (Chem.  Centr .,  1900,  ii,  136 — 137  ;  from  Milch.  Zeit., 
1900,  294 — 295). — Six  cows  were  fed  with  straw,  hay,  chaff,  dried 
brewers*  grains  (1000  grams),  rape  cake  (250  grams),  peat  molasses 
(500  grams),  maize  gluten  meal  (250  grams),  and  stored  beetroot  sec¬ 
tions  (20  kilograms)  per  head  per  day.  In  addition,  the  cows  received 
either  crushed  palm  kernels  (2  kilos.)  or  cotton-seed  meal  (0*5)  and 
wheat  bean  (1*5  kilograms).  Although  the  palm  kernels  gave  only 
slightly  better  results  as  regards  the  yield  of  milk,  fat,  and  total  dry 
matter,  its  employment  is  strongly  recommended  owing  to  its  less  cost. 

N.  H.  J.  M. 

Composition  of  Various  Kinds  of  Peat.  By  Bruno  Tacke 
and  Bernhard  Tollens  (Bied.  Centr.,  1900,29,  508 — 509;  from  J. 
Landw .,  1898,  46,  341.  Compare  H.  von  Feilitzen,  ibid .,  46,  9). — The 
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samples  of  peat  were  of  German,  Hungarian,  and  Russian  origin,  and 
contained  from  54*5  to  57  per  cent,  of  carbon,  with  the  exception  of 
one  which  contained  64*32  per  cent,  (in  the  substance  free  from  ash). 
The  amounts  of  ash,  organic  matter,  carbon,  hydrogen,  nitrogen,  and 
oxygen  in  all  the  samples  are  given.  The  percentage  of  nitrogen  in 
organic  matter  varied  from  3*96  to  6 '86  per  cent.  N.  H.  J.  M. 

Composition  of  Drainage  from  Unmanured  and  Manured 
Peat  Soil,  with  special  reference  to  Nitrogen  Compounds. 
By  Bruno  Tacke,  Heinrich  Immendorff,  and  H.  Minssen  ( Bied . 
Centr.,  1900,  29,  505 — 508;  from  Landw.  Jahrb 1898,  Erg.-bd.,  iv, 
349). — The  peaty  soil,  contained  in  pots,  was  manured  with  lime,  and 
with  lime,  kainite,  and  basic  slag  both  with  and  without  addition  of 
sodium  nitrate  ;  there  were  also  check  experiments  without  manure. 

It  was  found  that  a  portion  of  the  organic  nitrogenous  matter  of 
peat  is  readily  decomposed,  with  production  of  ammonia  and  nitrates  ; 
most  of  the  nitrogenous  matter  is,  however,  very  stable,  and  its  de¬ 
composition  is  not  promoted  by  the  normal  amount  of  lime  as  this 
does  not  completely  neutralise  the  acidity  of  the  soil.  Large  amounts 
of  lime  promote  nitrification  considerably.  Manuring  with  lime, 
kainite,  and  phosphate  does  not  appreciably  increase  the  amount  of 
ammonia  in  the  drainage,  but  there  was  a  distinct  increase  in  ammonia 
when  sodium  nitrate  was  applied  in  addition  to  the  mineral  manures. 

Both  the  pre-existing  phosphoric  acid  and  that  applied  as  manure 
are  retained  by  peat  with  considerable  tenacity,  but  when  phosphates 
are  applied  continuously  the  retentive  power  of  the  soil  seems  to 
diminish. 

With  regard  to  potash,  magnesia,  and  lime,  small  portions  of  these 
constituents  present  in  natural  peat-land  are  relatively  readily  soluble 
in  water ;  the  greater  portion  is,  however,  sparingly  soluble.  Much 
of  the  potash  applied  as  manure  is  liable  to  loss  in  drainage,  whilst 
the  rest  is  retained  by  the  soil. 

Manuring  with  potash  increases  the  solubility  of  the  lime  very  con¬ 
siderably.  N.  H.  J.  M. 

Changes  in  the  Weights  of  Artificial  Manures  when  Ex¬ 
posed  to  Air.  By  L.  von  Wissell  ( Chem .  Centr.,  1900,  ii, 
282 — 283;  from  J .  Landw.,  48,  116 — 121). — Fifty  grams  of  each 
manure  were  exposed  to  the  air  in  flat  dishes  covered  with  perforated 
paper.  Basic  slag  changed  very  little,  notwithstanding  the  free  lime 
which  it  contains,  the  maximum  gain  being  0*6  per  cent.  Super¬ 
phosphate  showed,  according  to  the  temperature  and  condition  of  the 
atmosphere,  the  maximum  loss  and  gain  of  -3*7  and  +9*3  per  cent. 
Kainite  and  sodium  nitrate  lost  in  weight  in  warm,  dry  weather,  but 
in  damp  air  the  weight  increased  by  as  much  as  31  and  11*1  per  cent, 
respectively.  One  sample  of  ammonium  sulphate  gained  5  per  cent,  in 
weight,  whilst  a  second  sample  was  only  slightly  hygroscopic. 

N.  H.  J.  M. 

Manurial  Experiments  with  Green  and  Dead  Plants  and 
Parts  of  Plants.  By  Ewald  Wollny  (Bied.  Centr.,  1900,  29, 
509 — 523 ;  from  Vierteljahresschr.  Bay .  Landw.^rat.,  1897,  Heft.  3  and 
4). — In  the  case  of  soils  poor  in  humus  and  nitrogen,  green  manuring 
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with  leguminous  plants,  supplemented  with  potash,  phosphates,  and 
lime,  is  far  more  effective  than  when  non-leguminous  plants  are  em¬ 
ployed.  On  highly  nitrogenous  soils,  the  effect  of  manuring  with 
leguminous  plants  is  the  same  as  with  non-leguminous.  The  ploughing 
in  of  plants  on  the  land  where  they  were  grown  is  less  effective  than 
when  the  crop  is  removed  to  fallow  land.  Manuring  with  straw  had  a 
relatively  slight  effect.  Pea  and  bean  straw  gave,  on  the  whole,  better 
results  than  rye  and  rape  straw. 

The  application  of  peat  was,  as  a  rule,  very  beneficial.  Sandy  soil, 
when  manured  with  peat,  retained  more  water,  whilst  loam  was  rendered 
more  porous. 

Experiments  are  described  in  which  winter  rye  was  grown  on  plots 
from  which  the  residues  of  the  previous  crops  had  been  removed,  and 
on  plots  containing  the  residues.  The  results  showed  that  the  removal 
of  the  crop  residues  diminished  the  yield.  The  most  valuable  crop 
residues  are  those  of  clovers,  then  those  of  root-crops  and  potatoes,  and 
last,  the  stubble  and  roots  of  cereals.  N.  H.  J.  M. 

Influence  of  Bacteria  on  the  Decomposition  of  Bones.  By 
Julius  Stoklasa,  F.  Duchacek,  and  J.  Pitra  (Zeit.  Zuckerind.  Bohnt ., 
1900,  24,  627 — 645). — Sifted  bone  meal  (in  quantities  of  10  grams) 
with  water  (900  c.c.),  potassium  sulphate  (04  gram),  magnesium  chloride 
(0*05  gram),  and  ferric  sulphate  (0*01  gram)  was  sterilised,  and  then 
inoculated  with  various  bacteria.  The  following  percentage  amounts 
of  nitrogen  in  different  forms,  and  of  dissolved  phosphoric  acid  (per 
cent,  of  total)  were  found  at  the  end  of  the  experiment,  which  lasted 
33  days. 


Amide 

Diamine 

Monamine 

PA, 

nitrogen. 

nitrogen. 

nitrogen. 

solution. 

Not  inoculated . 

.  4*33 

28*72 

61*51 

3*83 

Bacillus  megatherium  (alinit)  ... 

.  61*04 

20*48 

14-05 

21-56 

Jluorescens  liquefaciens 

22*60 

56*80 

15*40 

9*19 

proteus  vulgaris . 

.  43-57 

29*62 

28-54 

14*79 

hutyricus ,  Hueppe ...... 

.  45*85 

14*42 

35-57 

15*55 

mycoides . . . 

.  62*15 

8*62 

25-05 

23*03 

mesentericus  vulgatus . . . 

.  63-05 

40-96 

— 

20*60 

Vegetation  experiments  are 

described 

in  which 

oats  grown 

in  large 

pots  were  manured  with  bone  meal  and  inoculated  with  the  different 
bacteria.  Dextrose  was  applied  to  the*  inoculated  pots.  The  results 
accord  with  those  described  above.  In  the  case  of  B.  megatherium , 
one  pot  was  without  dextrose.  Whilst  in  this  case  the  yield  of 
oats  was  far  greater  than  without  inoculation,  the  addition  of  dextrose 
gave  rise  to  a  further  increase.  Xylose,  in  the  place  of  dextrose, 
produced  a  still  greater  increase  in  the  pot  inoculated  with  B .  mega¬ 
therium . 

The  soil  employed  for  these  experiments  was  not  sterilised  before 
being  inoculated.  N.  H.  J.  M. 

Infected  Phosphates.  By  Hugo  Borntrager  ( Chem .  Centr.,  1900, 
ii,  283 ;  from  Oesterr.  Chem.  Zeit .,  3,  295). — A  sample  of  ammonium 
phosphate  acquired  an  intense  odour  of  putrid  urine,  whilst  potassium 
phosphate  became  covered  with  red  and  blue  algae.  As  superphosphates 
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may  become  similarly  infected,  it  is  proposed  to  add  to  them  free  humic 
acid,  from  peat,  or  else  Cassel  brown  or  lignite.  In  this  manner,  both 
infection  and  the  production  of  insoluble  phosphoric  acid  would  be 
prevented.  N.  H.  J.  M. 
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Employment  of  Floats  in  Burettes.  By  Kreitling  (Zeit, 
angew .  Chem .,  1900,  829 — 836). — A  lengthy  investigation  as  to  the 
use  of  floats  in  burettes.  The  results  are  given  in  tabular  form.  The 
conclusion  reached  is  that  their  use  should  be  avoided. 

L.  de  K. 

[Electrometric  Estimation  of  Iodine].  By  F.  Crotogino  (Zeit. 
anorg.  Chem.,  1900,  24,  225 — 262). — See  this  vol.,  ii,  642. 

Detection  of  Iodic  Acid  in  the  Presence  of  Chloric  Acid, 
Bromic  Acid,  Perchloric  Acid,  and  Periodic  Acid  by  means  of 
Morphine  Sulphate.  By  C.  Reichard  (Chem.  Zeit.,  1900,  24, 
644 — 646). — Potassium  iodate  may  be  recognised  in  the  presence  of 
potassium  bromate  and  perchlorate  by  adding  some  morphine  sulphate 
and  a  little  sulphuric  acid,  when  a  brown  precipitate,  or  according  to 
the  amount  of  dilution,  a  brown,  yellowish-brown,  or  yellow  coloration 
is  produced ;  the  reaction  may  be  obtained  at  still  greater  dilutions 
by  adding  some  ammonia  at  the  beginning  of  the  reaction,  but  the 
coloration  then  takes  some  time  to  develop.  If  potassium  periodate  is 
present,  it  may  be  isolated  by  treating  the  mixture  with  a  little  cold 
water,  in  which  it  is  practically  insoluble.  Potassium  periodate  also 
gives  a  similar  but  less  marked  reaction  with  morphine  sulphate. 

The  reaction  is  interfered  with  by  the  presence  of  arsenious  and 
sulphurous  acids.  L.  de  K. 

Apparatus  for  the  Determination  of  Ammonia  in  Water 
by  the  Wanklyn  Method,  and  Total  Nitrogen  by  the  Kjeldahl 
Method.  By  Robert  Spurr  Weston  (J.  Amer.  Chem .  Soc.,  1900,  22, 
468 — 473). — A  detailed  description  of  a  modified  form  of  distillation 
apparatus  suitable  for  cases  where  a  large  number  of  estimations  are 
carried  on  at  the  same  time.  The  point  aimed  at  is  that  the  distil¬ 
ling  flasks,  burners,  and  receivers  are  all  at  the  front  of  the  apparatus 
and  so  readily  accessible.  For  details,  the  drawings  in  the  original 
must  be  consulted.  E.  G. 

Comparative  Estimations  of  Nitrogen  in  Saltpetre.  By  L. 
von  Wissel  (Ch&m.  Centr.,  1900,  ii,  212  ;  from  J.  Landw .,  48, 
105 — 115). — The  author  has  investigated  Mockern’s  process  (reduction 
of  nitrates  with  zinc  and  iron  powder  in  an  alkaline  solution),  Ulsch’s 
process  (reduction  with  reduced  iron  and  sulphuric  acid),  Forster’s 
process  (reduction  with  sulphosalicylic  acid  and  sodium  thiosulphate), 
and  Devarda’s  process  (reduction  with  aluminium-zinc-copper). 
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The  last  is,  in  the  author’s  opinion,  the  most  accurate  and  rapid  ;  the 
following  proportions  are  recommended  :  50  c.c.  of  the  solution  of  nitrate 
(0*5  gram  solid),  120 — 145  c.c.  of  water,  7*5 — 9  c.c.  of  alcohol, 
75 — 90  c.c.  of  aqueous  potassium  hydroxide  (sp.  gr.  1*3)  or  75  c.c.  of 
aqueous  sodium  hydroxide  (sp.  gr.  1  * 34)  and  3*5 — 4*5  grams  of  alumin¬ 
ium-copper-zinc  alloy.  L.  de  K. 

Gasometric  Method  of  Estimating  Nitrites  in  Presence  of 
Nitrates  or  other  Soluble  Salts.  By  J.  Gailhat  (/.  Pharm., 
1900,  [vi],  12,  9 — 12). — All  air  is  initially  expelled  by  boiling  from 
the  flask  of  a  Schlcesing’s  apparatus  for  estimating  nitrates,  two-thirds 
filled  with  concentrated  aqueous  ammonium  chloride;  10  c.c.  of  the 
solution  to  be  titrated,  containing  from  5 — 10  grams  of  nitrite  per  litre, 
are  then  gradually  added,  and  the  nitrogen  evolved  quantitatively 
according  to  the  equation  NH4C1  +  MN02  =  N2  +  2H20  +  M'C1, 
measured  in  a  graduated  tube  completely  immersed  in  cold  water. 
Experiments  are  cited  showing  the  degree  of  accuracy  of  the  method. 

W.  A.  D. 

Iodometric  Estimation  of  Arsenic  Acid.  By  Frank  A.  Gooch 
and  Julia  0.  Morris  ( Amer .  J.  Sci.t  1900,  10,  151 — 157). — William¬ 
son’s  process,  namely,  liberating  iodine  by  adding  potassium  iodide 
and  a  sufficiency  of  hydrochloric  acid  to  a  weak  solution  of  the  arsenate 
and  titrating  with  sodium  thiosulphate,  suffers  from  some  sources 
of  error.  Owing  to  the  large  amount  of  acid,  there  is  a  danger  of 
iodine  being  liberated  from  the  potassium  iodide  by  the  action  of  the 
air  and  the  acid  may  also  cause  partial  decomposition  of  the  thio¬ 
sulphate  ;  these  two  errors  somewhat  compensate  one  another.  Then 
again,  starch  cannot  be  used  as  indicator  in  the  presence  of  strong 
acid.  After  being  bleached,  the  liquid  may  be  neutralised  with 
potassium  carbonate  (not  hydroxide),  excess  of  potassium  hydrogen 
carbonate  added,  and  the  arsenious  acid  titrated  as  usual  with  iodine. 
When  using  Williamson’s  process,  it  must  be  remembered  that  should 
there  be  a  deficiency  of  acid  the  reaction  becomes  reversible. 

Although  the  authors  have  proved  by  a  series  of  experiments  that 
the  process  may  be  improved  by  deducting  0*0030  gram  of  arsenic 
acid  when  using  the  direct  titration  with  thiosulphate,  and  0‘0015 
gram  when  titrating  the  alkaline  liquid  with  iodine,  they  still  prefer 
the  method  proposed  by  Gooch  and  Browning  (Abstr.,  1891,  244). 
In  this  process,  the  arsenic  acid  is  reduced  by  boiling  with  dilute  sul¬ 
phuric  acid  and  potassium  iodide,  the  last  trace  of  free  iodine  is 
bleached  with  sulphurous  acid,  and  the  cold  and  neutralised  liquid  is 
then  titrated  as  usual  with  standard  iodine.  L.  de  K. 

Process  for  the  Estimation  of  Carbon  Dioxide  in  Car¬ 
bonates.  By  B.  E.  Divine  (J.  Amer.  Chem.  Soc .,  1900,  22, 
473 — 476). — An  account  is  given  of  a  simple  and  accurate  method  in 
which  the  carbon  dioxide  is  liberated  by  means  of  sulphuric  or  tartaric 
acid  and  absorbed  by  solution  of  barium  hydroxide,  the  excess  of 
which  is  determined  by  titration  with  standard  hydrochloric  acid 
The  apparatus  is  fully  described  with  the  aid  of  a  diagram. 


E.  G* 
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Detection  of  Metals  by  the  Absorption  Spectra  of  their 
Compounds  with  Alkanna.  By  Julius  Formanek  ( Zeit .  anal . 
Chem.y  1900,  39,  409 — 434). — The  neutral  chlorides  and  nitrates  of 
the  following  metals  give  more  or  less  characteristic  absorption  spectra 
with  an  alcoholic  extract  of  alkanna  root,  to  which  a  trace  of  ammonia 
is  added  :  iron,  caesium,  potassium,  rubidium,  sodium,  cobalt,  barium, 
strontium,  lithium,  nickel,  manganese,  calcium,  magnesium,  zinc,  copper, 
and  aluminium ;  and  without  addition  of  ammonia:  iron,  uranium,  nickel, 
copper,  aluminium,  and  beryllium.  The  remaining  metals  produce  no 
alteration  of  the  alkanna  spectrum.  A  single  flint  glass  prism  of  60° 
should  be  used  in  order  that  the  spectrum  may  not  be  too  much 
extended. 

The  extract  of  alkanna  root  with  95  per  cent,  alcohol  should  be  of 
such  concentration  that  its  own  absorption  bands  are  well  defined. 
To  5  c.c.  of  this  extract,  in  a  test-tube  of  10 — 12  mm.  diameter,  a  few 
drops  of  the  metallic  solution  are  added,  and  after  observing  the 
spectrum,  a  trace  of  dilute  ammonia,  but  not  enough  to  produce  a  pre¬ 
cipitate,  is  added.  In  the  case  of  the  alkali  metals,  the  bands  disappear 
after  a  time  ;  those  of  the  alkaline  earths  gradually  shift  towards  the 
red  ;  with  aluminium,  the  development  of  the  bands  requires  time. 
When  two  metals  are  present,  it  sometimes  happens  that  the  bands 
peculiar  to  each  are  not  simultaneously  present,  but  new  bands  of 
intermediate  position  are  produced.  In  other  cases,  the  presence  of 
one  metal  will  completely  suppress  the  spectrum  due  to  another. 

M.  J.  S. 

Estimation  of  Total  and  Free  Alkali  and  Alkali  Carbonate 
in  Soaps.  By  Bobert  Henriques  and  Otto  Mayer  {Zeit.  angew . 
Chem.j  1900,  785 — 788). — Five  to  ten  grams  of  soap  are  dissolved  in 
100  c.c.  of  water  contained  in  an  Erlenmeyer  flask.  When  cold,  the 
flask  is  closed  with  a  trebly-perforated  cork  through  the  centre  of 
which  passes  a  separating  funnel ;  through  one  of  the  other  holes 
passes  a  bent  tube  reaching  to  the  bottom  of  the  flask  and  connected 
at  the  other  end  with  a  wash  bottle  containing  aqueous  sodium 
hydroxide,  and  through  the  third  hole  passes  a  bent  tube  connected 
with  a  drying  bottle  containing  sulphuric  acid,  a  tube  containing 
calcium  chloride  and  a  weighed  potash  bulb  apparatus ;  the  last  is 
then  connected  with  an  aspirator. 

A  known  volume  of  Nj 2  hydrochloric  acid  is  introduced  into  the 
flask,  the  funnel  is  slightly  rinsed,  and  the  aspirator  is  set  in  action. 
Gentle  heat  is  now  applied  so  that  the  soap  is  fully  decomposed  in 
about  half  or  three-quarters  of  an  hour,  and  the  air  current  is  then 
kept  up  for  about  another  hour  when  the  bulb-apparatus  is  weighed. 
From  the  carbon  dioxide  thus  found,  the  amount  of  alkali  carbonate  is 
calculated. 

The  liquid  in  the  flask  is  heated,  and  the  fatty  acids  are  filtered  off 
and  washed  with  boiling  water  until  free  from  acidity ;  the  filtrate  is 
then  titrated  with  Nj 2  alkali.  The  fatty  acids  are  dissolved  in  boiling 
alcohol,  the  filter  is  throughly  washed,  and  the  filtrate  also  titrated 
with  A/2,  preferably  alcoholic,  alkali ;  as  a  check,  the  solution  may  be 
evaporated  to  dryness  and  the  pure  soap  weighed.  From  these  results, 
the  amounts  of  total  and  free  alkali  are  readily  calculated.  The  process 
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becomes  a  little  more  complicated  when  the  fats  employed  in  the  manu¬ 
facture  of  the  soap  contain  soluble  fatty  acids.  In  this  case,  the  total 
fatty  acids  of  the  sample  must  be  estimated  by  decomposing  the  soap 
with  dilute  hydrochloric  acid  in  the  presence  of  ether.  After  carefully 
washing  the  ethereal  solution  with  a  little  cold  water,  it  is  titrated 
with  Nj 2  alcoholic  alkali.  L.  de  K. 

Method  for  the  Rapid  G-ravimetric  Estimation  of  Calcium. 
By  William  H.  Hess  (J.  Amer .  Chem.  Soc.,  1900, 22,  477 — 478). — The 
following  method  for  the  estimation  of  calcium,  in  which  it  is  weighed 
as  sulphate,  is  both  rapid  and  accurate.  Calcium  oxalate  is  precipi¬ 
tated  in  the  usual  way  and  ignited  ;  the  residue  of  lime  is  treated 
with  about  its  own  bulk  of  dry  ammonium  nitrate  and  about  twice 
as  much  fused  ammonium  sulphate,  and  gradually  heated  until 
fumes  of  ammonium  salts  cease  to  be  driven  off.  By  this  means,  the 
whole  of  the  lime  is  converted  into  calcium  sulphate.  E.  G. 

Titration  of  Zinc  with  Potassium  Ferrocyanide.  By  Edmund 
H.  Miller  and  E.  J.  Hall  (Chem.  Cenlr.,  1900,  ii,  146 — 147 ;  from 
School  of  Mines  Quarterly ,  21,  267 — 272). — When  titrating  zinc  in 
hydrochloric  acid  solution  with  potassium  ferrocyanide,  using  uranium 
acetate  as  indicator,  the  liquid  should  not  contain  calcium  chloride 
or  aluminium  sulphate ;  magnesium  sulphate,  although  interfering 
with  the  titration  in  an  ammoniacal  solution,  does  not  affect  it  in  an  acid 
liquid.  Traces  of  lead  do  not  interfere,  provided  there  is  a  sufficiency 
of  free  acid,  but  it  has  been  found  that  a  large  excess  of  acid  is  in 
itself  a  source  of  error.  Ammonium  chloride  should  also  be  absent, 
as  it  dissolves  some  zinc  ferrocyanide.  Traces  of  bismuth  do  not 
interfere,  but  antimonious  chloride  does  30  appreciably.  L.  de  K. 

Electrolytic  Estimation  of  Cadmium.  By  Dmitri  Balachowski 
(Compt.  rend.,  1900,  131,  384 — 387). — All  previously  described 
methods  of  precipitating  cadmium  electrolytically  are  too  slow  and 
give  a  too  loosely  adherent  deposit  to  be  of  use  in  analysis ;  the 
necessary  details  are  now  given  for  the  quantitative  deposition  of  the 
metal.  Aqueous  solutions  of  the  sulphate  are  used  containing  either 
acetic  acid,  urea,  formaldehyde,  or  acetaldehyde.  W.  A.  D. 

Action  of  Sodium  Thiosulphate  on  Lead  Salts.  By  Franz 
Faktor  (Chem.  Centr.,  1900,  ii,  239 — 240;  from  Pharm.  Post ,  33, 
355). — A  boiling  concentrated  solution  of  sodium  thiosulphate  added 
to  a  boiling  solution  of  lead  nitrate  produces  a  white  precipitate  which 
does  not  become  black  on  prolonged  boiling.  When  the  lead  has  been 
converted  into  chloride  by  means  of  sodium  chloride,  the  precipitate 
becomes  partly  converted  into  sulphide  on  prolonged  heating.  If, 
however,  ammonium  chloride  is  used  instead  of  the  sodium  salt,  sodium 
thiosulphate  produces  at  once  at  precipitate  of  heavy,  black  lead  sul¬ 
phide.  L.  de  K. 

Analyses  of  Lead  and  Tin  Ores,  also  of  the  most  important 
Lead  and  Tin  Preparations  and  their  Commercial  Products. 
By  H.  Mennicke  (Chem.  Centr 1900,  ii,  287 — 288;  from  Zeit.  offentl . 
Chem.,  6,  190-  194,  204 — 213). — The  author  treats  the  lead  or  tin 
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compound  with  hot,  dilute  hydrochloric  acid  and  metallic  zinc,  best  in 
the  presence  of  platinum.  The  metallic  lead  is  washed  with  dilute 
hydrochloric  acid,  then  with  alcohol,  and  after  being  dried  in  a  cur¬ 
rent  of  coal  gas,  is  weighed.  The  metallic  tin  may  be  weighed  as  such, 
or  it  may  be  redissolved  in  strong  hydrochloric  acid  in  a  current  of 
carbon  dioxide,  and  titrated  with  the  usual  precautions  with  potassium 
permanganate.  About  2  milligrams  of  metallic  tin  escape  the  action 
of  the  zinc  and  should  be  allowed  for.  L.  de  K. 

Analysis  of  Phosphor-copper.  By  Hugo  Borntrager  (Zeit. 
anal.  Chem .,  1900,39,  360). — Half  a  gram  of  the  substance  is  dissolved 
in  10  c.c.  of  nitric  acid  of  sp.  gr.  1*4,  the  solution  is  made  strongly 
alkaline  with  ammonia,  and  filtered  from  carbon,  ferric  oxide,  and 
silica.  The  copper  in  the  filtrate  is  thrown  down  by  ammonium 
sulphide  and  ignited  by  Rose’s  method.  In  the  filtrate  from  the 
copper  sulphide,  the  phosphoric  acid  is  precipitated  by  magnesia  mix¬ 
ture  after  concentrating.  M.  J.  S. 

Titration  of  Mercury  by  Sodium  Thiosulphate.  By  John  T. 
Norton,  jun.  (Amer.  J.  Sci .,  1900,  10,  48 — 54). — Scherer  has  proposed 
a  process  for  the  volumetric  estimation  of  mercurous  nitrate,  mercuric 
nitrate,  or  mercuric  chloride  by  direct  titration  with  sodium  thio¬ 
sulphate  without  the  aid  of  an  indicator.  The  author  states  that  the 
process  breaks  down  with  mercurous  or  mercuric  nitrates,  but,  with  a 
slight  modification,  accurate  results  may  be  obtained  with  mercuric 
chloride  when  the  amount  of  this  does  not  exceed  0*1  gram. 

The  solution  is  placed  in  a  litre  flask,  diluted  to  100  c.c.,  and 
heated  to  60°.  A/ 20  solution  of  sodium  thiosulphate  is  now  added 
from  a  burette  until  the  white  precipitate  turns  slightly  brown.  The 
liquid  is  diluted  with  cold  water,  a  little  asbestos  fibre  added,  and  the 
whole  well  shaken  and  poured  on  to  an  asbestos  filter  placed  on  a 
perforated  platinum  cone  which  is  fixed  in  a  glass  funnel  by  means  of 
a  rubber  connection  ;  the  funnel  passes  through  the  stopper  of  a  large, 
side-necked  Erlenmeyer  flask  connected  with  an  exhaust  pump.  After 
carefully  washing  the  precipitate,  the  filtrate  is  mixed  with  3  grams 
of  potassium  iodide,  and  the  excess  of  thiosulphate  estimated  as  usual  by 
means  of  A/20  iodine.  One  c.c.  of  A/20  sodium  thiosulphate  repre¬ 
sents  0*015  gram  of  metallic  mercury.  L.  de  K. 

Simple  and  Accurate  Method  for  the  Estimation  of  Mercury 
in  Urine.  By  P.  Fauup  (Chem.  Centr 1900,  ii,  213 — 214;  from 
Arch.  exp.  Path.  Pharm .,  44,  272 — 277). — About  1  litre  of  urine  is 
mixed  with  3 — 4  c.c.  of  hydrochloric  acid,  heated  in  a  water-bath  to 
70 — 80°,  and  shaken  for  2  minutes  with  6  grams  of  zinc  dust.  When 
cold,  this  is  collected  on  a  filter  of  silky  asbestos.  This  is  then  put 
back  into  the  flask  and  treated  with  hydrochloric  acid  and  potassium 
chlorate.  In  this  solution,  the  mercury  is  precipitated  by  stannous 
chloride,  collected  on  gold-asbestos,  and  weighed.  L.  de  K. 

Estimation  of  Mercury  in  Urine.  By  J.  Werder  (Zeit.  anal . 
Chem.,  1900,  39,  358 — 359). — The  method  published  by  Schumacher 
and  Jung  (this  vol.,  ii,  247)  is  incomplete,  inasmuch  as  no  confirmation 
is  furnished  that  the  loss  of  weight  suffered  by  the  gold  asbestos 
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when  ignited  is  really  due  to  the  presence  of  mercury.  This  proof 
can  be  supplied  by  connecting  the  asbestos  filter  tube  containing  the 
amalgamated  gold  with  a  bulb  tube  through  which  a  current  of  air  is 
aspirated.  The  connection  is  made  by  a  plug  of  asbestos,  and,  by 
suitably  heating,  the  mercury  expelled  is  collected  in  the  bulb,  where 
it  can  be  identified  by  aspirating  over  it  the  vapour  of  iodine  which 
converts  it  into  the  red  iodide.  M.  J.  S. 

Examination  of  Aluminium  and  Zinc  by  Solution  in  Hydro¬ 
chloric  Acid.  By  F.  Baldy  ( Ghem .  Centr 1900,  ii,  238 — 239 ; 
from  Ann.  Chim.  anal.  appl. ,  5,  201 — 205). — The  metal  (0*5 — 1  gram)  is 
placed  in  a  flask  with  40  c.c.  of  water,  and  then  dissolved  by  adding 
10  c.c.  of  a  mixture  of  4  volumes  of  hydrochloric  acid  of  sp.  gr.  1*02 
with  1  volume  of  nitric  acid  of  sp.  gr.  T334.  The  gases  evolved, 
after  passing  through  a  condenser,  are  freed  from  hydrochloric  acid 
by  means  of  ferrous  sulphate,  the  carbon  dioxide  then  absorbed  by 
means  of  calcium  sucrate  and  estimated  by  titration.  The  metals 
are  precipitated  from  a  portion  of  the  acid  solution  by  sodium 
hydroxide  and  in  the  filtrate  the  sulphuric  acid  is  estimated,  whilst 
another  portion  of  the  solution  is  used  for  the  estimation  of  phos¬ 
phorus  and  arsenic. 

The  aluminium  is  separated  from  the  iron  by  potassium  hydroxide 
and  determined  as  phosphate.  In  the  case  of  zinc,  the  iron  and  lead 
are  precipitated  by  ammonia,  and  the  zinc  and  cadmium  separated  by 
potassium  hydroxide.  E.  W.  W. 

Volumetric  Estimation  of  Manganese  in  Pig-iron,  Cast- 
iron,  and  Steel.  By  Andre  Mignot  {Ghem.  Centr. ,  1900,  ii,  65 — 66  ; 
from  Ann .  Chim .  anal .  appl. ,  5,  172 — 177). — The  sample  is  dissolved 
in  25  times  its  weight  of  nitric  acid  of  sp.  gr.  1  *2,  heated  to  boiling, 
diluted  with  water  and  mixed  with  three  times  its  weight  of  bismuth 
tetroxide.  The  pink  solution  is  then  filtered  through  asbestos,  and 
the  permanganic  acid  titrated  with  hydrogen  peroxide.  The  process  is 
not  applicable  in  the  presence  of  chromium  if  this  exceeds  1  per  cent. 

Bismuth  tetroxide  is  prepared  by  fusing  in  an  iron  dish  equal  parts 
of  bismuth  subnitrate  and  potassium  chlorate  with  2  parts  of  sodium 
hydroxide ;  the  mass  is  then  extracted  with  water  to  remove  the 
alkali  and  dried.  L.  de  K. 

Precipitation  of  the  Sulphides  of  Nickel  and  Cobalt  in  an 
Alkaline  Tartrate  Solution.  By  Olin  F.  Tower  («/.  Amer .  Chem. 
8oc.,  1900,  22,  501 — 521). — In  employing  the  method  suggested  by 
Villiers  (Abstr.,  1895,  ii,  228,  247)  for  the  qualitative  separation  of 
nickel  and  cobalt,  it  is  found  that  the  oxidation  of  the  solution  to 
which  the  hydrogen  sulphide  has  been  added  results  in  the  separation 
of  so  much  sulphur  that,  if  nickel  is  present  and  cobalt  absent,  the 
black  solution  will  colour  the  sulphur,  making  it  very  difficult  to  dis¬ 
tinguish  it  from  precipitated  cobalt  sulphide ;  it  is  also  observed  that 
the  sodium  chloride  present  in  the  solution  may  cause  some  nickel 
sulphide  to  be  precipitated  which  may  be  easily  mistaken  for  cobalt 
sulphide.  Experiments  are  described  which  show  that  nickel  sulphide 
in  solution  in  an  alkaline  tartrate  is  in  the  colloidal  state.  E.  G. 
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Action  of  Sodium  Thiosulphate  on  Certain  Metallic  Salts, 
and  its  Employment  in  Quantitative  Analysis.  By  Franz 
Faktor  (Zeit.  anal.  Chem.,  1900,  39,  345 — 354). — Under  certain  con¬ 
ditions,  sodium  thiosulphate  can  be  used  for  the  estimation  of  the 
chromium  in  chromates  and  chromic  salts.  From  a  solution  of  pot¬ 
assium  chromate  or  dichromate,  to  which  ammonium  chloride  or  mag¬ 
nesium  chloride  is  added,  the  whole  of  the  chromium  is  precipitated 
as  chromium  chromate  (mixed  with  sulphur)  by  boiling  with  an  ex¬ 
cess  of  sodium  thiosulphate.  The  precipitate  is  converted  into  pure 
chromic  oxide  by  ignition.  From  chromic  chloride,  the  whole  of  the 
chromium  is  not  precipitated  unless  a  small  quantity  of  a  chromate  is 
also  present. 

Lead  chloride  or  lead  nitrate  mixed  with  ammonium  chloride 
(but  not  if  sodium  chloride  is  substituted)  readily  yields  the  whole 
of  its  lead  as  sulphide  when  heated  with  an  excess  of  thiosul¬ 
phate.  Silver  nitrate  also  yields  all  its  silver  as  sulphide  when 
warmed  with  sodium  thiosulphate.  Nickel  and  cobalt  yield  sulphides, 
but  the  precipitation  is  in  neither  case  complete.  M.  J.  S. 

Volumetric  Estimation  of  Chromic  Acid  by  Arsenious 
Acid  in  an  Alkaline  Solution.  By  C.  Reichard  ( Chem .  Zeit.> 
1900,  24,  563 — 564). — -A  known  weight  of  pure  arsenious  oxide  is  dis¬ 
solved  in  10  per  cent,  aqueous  sodium  hydroxide  and  the  exact 
strength  of  the  solution  is  ascertained  by  titrating  with  either  stan¬ 
dard  iodine  or  standard  permanganate. 

The  chromate  to  be  analysed  is  boiled  for  some  time  with  a  known 
volume  of  the  alkaline  arsenious  oxide  solution  ;  this  causes  the  separ¬ 
ation  of  some  of  the  chromium  hydroxide,  which  is  removed  by  filtra¬ 
tion  through  a  sieve-like  porcelain  funnel.  The  filtrate  is  then  nearly 
neutralised  with  dilute  hydrochloric  acid,  excess  of  sodium  hydrogen 
carbonate  is  added,  and  the  excess  of  arsenious  acid  estimated  as  usual 
by  means  of  iodine. 

To  avoid  the  filtration,  the  liquid  may  be  mixed  with  excess  of 
dilute  sulphuric  acid,  any  undissolved  chromium  hydroxide  washed  by 
decantation,  and  the  excess  of  arsenious  acid  titrated  with  standard 
potassium  permanganate.  The  test-analyses  are  satisfactory. 

L.  DE  K. 

Estimation  of  Molybdenum  in  Iron.  By  E.  Dohler  ( Chem , 
Zeit .,  1900,  24,  537). — The  sample  is  dissolved  in  nitric  acid  and  the 
solution  evaporated  to  dryness  to  render  silica  insoluble.  The  mass 
is  then  treated  with  strong  hydrochloric  acid  and  boiled  down  to  a 
small  volume.  After  diluting  with  water  and  filtering,  the  liquid  is 
heated  to  80°  and  saturated  with  hydrogen  sulphide  ;  after  12  hours, 
the  precipitate  is  collected,  well  washed  with  water  containing  hy¬ 
drogen  sulphide  and  a  few  drops  of  hydrochloric  acid,  and  then 
digested  with  ammonium  sulphide.  Any  insoluble  matter  is  freed 
from  traces  of  molybdenum  by  fusing  it  in  a  porcelain  crucible  with 
sodium  potassium  carbonate  and  sulphur ;  the  mass  is  treated  with 
water  and  the  filtrate  added  to  the  ammonium  sulphide  solution.  The 
liquid  is  now  heated  and  acidified  with  hydrochloric  acid,  which  causes 
the  precipitation  of  molybdenum  sulphide  and  free  sulphur.  The  pre- 
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cipitate  is  collected  on  a  weighed  filter,  thoroughly  washed  with  hot 
water,  dried  at  120°,  and  weighed.  The  mass  is  then  detached  from 
the  filter,  well  mixed  in  an  agate  mortar,  and  an  aliquot  part  is  placed 
in  a  weighed  boat  and  heated  in  a  current  of  hydrogen;  the  molybdenum 
disulphide  so  obtained  is  then  weighed  L.  de  K. 

Rapid  Assay  of  Tungsten  Ores  and  Residues.  By  Hugo 
Borntrager  (Zeit.  anal.  Chem .,  1900,  39,  361 — 362). — Wolframite, 
the  most  common  tungsten  ore,  contains  as  impurities  sand,  calcium, 
magnesium,  antimony,  arsenic,  tin,  lead,  cobalt,  nickel,  copper,  and 
traces  of  gold,  with  occasionally  molybdenite.  A  gram  of  the  finely 
powdered  mineral  is  fused  for  an  hour  with  10  grams  of  sodium  car¬ 
bonate,  the  mass  exhausted  with  water,  and  the  residue  ignited  and 
weighed.  By  deducting  this  residue  from  100,  the  percentage  of 
tungstic  acid  is  obtained  within  5  per  cent.,  which  for  rough  assays  is 
sufficiently  close.  For  more  accurate  work,  the  aqueous  extract  is 
made  up  to  250  c.c.,  and  100  c.c.  is  delivered  into  a  mixture  of  15  c.c. 
of  concentrated  nitric  acid  and  45  c.c.  of  concentrated  hydrochloric 
acid.  The  mixture  is  evaporated  to  dryness  and  extracted  with  a 
liquid  containing  100  grams  of  ammonium  chloride,  100  grams  of  strong 
hydrochloric  acid,  and  1000  grams  of  water.  The  insoluble  matter, 
which  contains  the  tungstic  acid  with  silica  and  stannic  oxide,  is  dis¬ 
solved  in  ammonia,  the  solution  poured  into  a  similar  acid  mixture, 
and  this  liquid  evaporated  to  dryness.  The  residue,  washed  as  before, 
is  ignited  and  weighed  as  tungstic  acid.  Metallic  tungsten  and  its 
alloys  with  copper,  iron,  nickel,  &c.,  should  be  roasted  for  half  an 
hour  before  fusing  as  above,  and  a  little  nitre  added  to  the  soda. 

M.  J.  S. 

Action  of  Sodium  Thiosulphate  on  Bismuthic,  Ferrous, 
and  Ferric  Salts.  By  Franz  Faktor  {Chem.  Centr .,  1900, 
ii,  20 — 21,  67  ;  from  Pharm.  Post ,  33,  301,  317). — Neutral  aqueous 
solutions  of  bismuthic  salts  are  quantitatively  precipitated  as  tri¬ 
sulphide  by  sodium  thiosulphate  (1  on  boiling).  To  obtain  trust¬ 
worthy  results  in  estimating  bismuth  by  this  method,  the  trisulphide 
should  be  moderately  ignited  in  a  current  of  hydrogen  sulphide. 

Neutral  solutions  of  ferric  salts  are  first  coloured  violet  by  sodium 
thiosulphate,  but  gradually  assume  a  yellow  or  brownish-yellow 
colour,  which  is  not  altered  on  prolonged  boiling.  If,  however,  a 
little  ammonia  is  added,  a  greenish-black  precipitate  is  formed, 
which  on  continued  boiling  yields  blackish-brown,  granular,  ferrous 
hydroxide  (?  ferrosofeiric  hydroxide).  The  precipitation  does  not  seem 
to  be  complete. 

Solutions  of  ferrous  salts  are  not  precipitated  on  boiling  with 
sodium  thiosulphate  unless  ammonium  chloride  and  ammonia  are 
added.  The  iron  then  gradually  separates  as  sulphide. 

L.  DE  K. 

Electrolytic  Precipitation  of  Antimony  from  its  Sulpho- 
ealt  with  the  Application  of  a  Diaphragm.  By  Hermann 
Ost  and  W.  Klapproth  {Zeit.  angew.  Chem.}  1900,  827 — 829). — The 
authors  haye  made  an  attempt  to  improve  the  electrolytic  method 
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for  the  estimation  of  antimony  by  the  introduction  of  a  diaphragm 
in  order  to  prevent  the  solution  of  the  metal  in  the  accumulating 
polysulphide. 

The  apparatus  was  composed  of  a  Classen’s  platinum  dish  in 
which  was  suspended  a  basin-like  diaphragm  made  of  porous  porce¬ 
lain  ;  a  platinum  disc  in  the  diaphragm  cell  was  made  the  anode, 
and  the  dish  the  cathode,  and  both  dishes  were  covered  with  cut¬ 
out  watch  glasses.  The  experiments  were  made  with  a  solution  of 
u  Schlippe's  salt”  containing  0*0985  gram  of  antimony  per  10  c.c., 
and  a  solution  of  pure  sodium  sulphide  containing  195  grams  of 
this  salt,  equal  to  200  grams  of  pure  sodium  hydroxide  per  litre ; 
10  c.c.  of  the  antimony  solution  were  mixed  with  varying  amounts 
of  sodium  sulphide  and  then  diluted  to  125  c.c. 

When  the  antimony  is  introduced  in  both  anode  and  cathode,  it 
is  only  completely  precipitated  in  the  latter ;  if  introduced  in  the 
latter  only,  it  is  completely  removed  from  the  liquid.  If  introduced 
in  the  anode  only,  not  a  trace  of  metal  is  deposited  at  the  cathode,  but 
antimony  sulphide  is  formed  at  the  anode. 

The  completeness  of  the  precipitation  in  the  cathode  depends  slightly 
on  the  amount  of  sodium  sulphide.  If  this  is  present  in  excess  and 
when,  consequently,  the  tension  is  low,  all  the  antimony  is  precipi¬ 
tated,  but  in  the  presence  of  but  little  sodium  sulphide  and  a  high 
tension,  a  small  portion  of  the  antimony  passes  through  the  diaphragm, 
and  is  precipitated  as  sulphide  on  the  anode.  The  metal,  however, 
never  passes  from  the  anode  to  the  cathode. 

The  other  products  of  the  electrolysis,  both  in  the  anode  and 
cathode  space,  were  investigated  with  the  aid  of  Wehrlin’s  decom¬ 
position  cell.  The  gas  collecting  in  the  cathode  was  proved  to 
consist  of  practically  pure  hydrogen.  At  the  anode,  oxygen  is 
formed,  but  this  rarely  escapes  as  gas,  as  it  is  at  once  absorbed 
by  the  sodium  sulphide,  forming  sodium  polysulphide  and  sodium 
thiosulphate. 

It  remains  to  be  seen  whether  the  use  of  the  diaphragm  is  to 
be  recommended.  It  presents  no  difficulties  with  antimony  alone, 
but  in  the  presence  of  tin  the  tension  should  not  exceed  1  volt. 

L.  DE  K. 

Improved  Absorption  Apparatus  for  Use  in  the  Analysis 
of  Essential  Oils.  By  Alfred  C.  Chapman  and  Herbert  E.  Bur¬ 
gess  ( Analyst ,  1900,  25,  197 — 199). — The  apparatus  consists  of  a 
250  c.c.  flask  with  a  long,  narrow  neck  and  a  tubulure  at  the 
bottom  through  which  passes  a  bent  glass  tube  connected  by  a  long 
piece  of  india-rubber  to  a  funnel.  Communication  between  these 
may  be  closed  or  established  by  means  of  a  pinch-cock. 

Twenty-five  c.c.  of  the  essential  oil  are  introduced  into  the  flask, 
the  temperature  being  carefully  noted.  After  adding  a  sufficiency  of 
the  absorbent,  the  mixture  is  thoroughly  shaken,  and  the  aqueous 
layer  removed  by  opening  the  pinch-cock.  A  fresh  quantity  of  ab¬ 
sorbent  may  now  be  added,  or  the  residual  oil  may  be  washed  with 
either  hot  or  cold  water. 

To  the  flask  is  now  attached  a  ground,  specially-constructed  measuring 
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tube,  the  character  of  which  depends  on  particular  circumstances ; 
it  may  be  surrounded  by  a  water  jacket.  By  pouring  water  into 
the  funnel  and  raising  the  india-rubber  tubing,  the  oil  is  forced  from 
the  flask  into  the  graduated  tube,  where  its  volume  is  then  read  off  at 
the  original  temperature.  L.  de  K. 

Estimation  of  ra  Cresol  in  Mixtures  of  Cresols.  By  Fritz 
Baschig  (Zeit.  angew .  Chem .,  1900,  759 — 761). — Ten  grams  of  the 
sample  are  weighed  in  a  small  Erlenmeyer  flask  and  mixed  with  15c.c. 
of  sulphuric  acid  of  sp.  gr.  1  '846.  After  being  heated  for  an  hour  at 
95 — 100°,  the  contents  are  poured  into  a  wide-necked  litre  flask  and 
rapidly  cooled  under  a  tap  with  circular  motion  to  spread  the  com¬ 
pound  over  the  sides  of  the  flask.  The  Erlenmeyer  flask  is  now 
quickly  rinsed  with  90  c.c.  of  nitric  acid  of  sp.  gr.  1*385,  and  this  is 
poured  all  at  once  into  the  litre  flask  ;  the  whole  is  thoroughly  shaken 
for  not  more  than  20  seconds  and  then  put  into  a  fume  chamber. 
After  the  lapse  of  about  1  minute,  a  violent  action  sets  in  with  evolu¬ 
tion  of  red  fumes  ;  the  clear  liquid  becomes  turbid,  oily  drops  of  tri- 
nitro-m-cresol  collect  at  the  bottom,  and  after  5  minutes  the  reaction 
seems  to  be  completed.  After  waiting  5  minutes  longer,  the  liquid  is 
emptied  into  a  dish  containing  40  c.c.  of  water  and  the  flask  is  rinsed 
with  another  40  c.c.  The  trinitro-m-cresol  now  solidifies  to  a  crystal¬ 
line  mass,  which  after  two  hours  is  collected  on  a  counterpoised  filter, 
dried  at  95 — 100°,  and  weighed.  Its  weight  divided  by  1*74  equals 
the  amount  of  m-cresol. 

The  process  is  not  applicable  in  the  presence  of  large  quantities  of 
phenol.  L.  de  K. 

Estimation  of  Glycerol  in  Pats  and  Soaps.  By  Ferdinand 
Jean  (Chem.  Centr .,  1900,  ii,  293;  from  Ann.  Chim.  anal,  appl .,  5, 
211 — 213). — The  author  has  applied  Laborde’s  process  for  the  esti¬ 
mation  of  glycerol,  based  on  the  isolation  of  its  carbon  by  means 
of  sulphuric  acid  (Abstr.,  1899,  ii,  816),  to  the  analysis  of  fats 
and  soaps. 

Ten  grams  of  saponified  fat  or  soap  are  dissolved  in  hot  water 
and  precipitated  with  zinc  sulphate.  The  solution  is  mixed  with  10 
drops  of  sulphuric  acid,  evaporated  to  2 — 3  c.c.,  and  then  treated 
with  6  c.c.  of  strong  sulphuric  acid  at  150°  as  directed. 

L.  DE  K. 

Analysis  of  Saccharine  Liquids.  By  Georges  Halphen  (J. 
Pharm .,  1900,  [vi],  12,  12 — 14). — In  Raczkowski’s  method  of  ex¬ 
amining  saccharine  liquids  (Mon.  Sci .,  1896,  19),  the  potassium  car¬ 
bonate  used  for  removing  the  excess  of  lead  acetate  gives  rise  tc 
decomposition  products  of  dextrin,  which  render  the  solution  ulti 
mately  obtained  highly  absorptive  of  light,  and  thus  unsuitable  for 
polarimetric  examination ;  the  author  obviates  this  by  using  calcium 
instead  of  potassium  carbonate,  and  slightly  modifying  the  original 
procedure  in  a  few  other  particulars.  W.  A.  D. 

Estimation  of  Sugar  in  Beet.  By  Johann  KovIr  (Chem. 
Centr.,  1900,  ii,  148—149  ;  from  Oesterr.-ung.  Zeit.  Zucker-Ind 29, 
152 — 209). — Three  processes  are  in  general  use  for  the  extraction 
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of  beet  for  polariscopic  purposes,  namely,  extraction  with  alcohol, 
digestion  with  hot  alcohol  of  85  per  cent.,  and  digestion  with  hot 
water. 

As  the  result  of  many  years’  experience,  the  author  thinks  the 
alcoholic  extraction  process  is  the  best,  as  fewer  impurities  pass  into 
the  solution.  L.  de  K. 

[Estimation  of  Sugar  in]  Peat-meal  Molasses.  By  Rudolf 
Woy  ( Chem .  Centr.,  1900,  ii,  284  ;  from Zeit.  offentl.  Chem.,  6,  201 — 204). 
— See  this  vol.  ii,  682. 

Polarimetric  Estimation  of  Sugar  in  Wine.  By  Xavier 
Rocques  (Chem.  Centr.,  1900,  ii,  291  ;  from  Ann .  Chim .  anal.  appl. , 
5,  216 — 219). — When  polarising  wine,  it  is  necessary  to  first  remove 
the  alcohol,  as  this  rapidly  diminishes  the  rotatory  power  of  lsevulose 
and  slightly  that  of  dextrose ;  sucrose  is  not  affected. 

Formulae  are  given  for  calculating  the  amount  of  dextrose  (sc)  and 
lsevulose  (y)  in  a  litre  of  liquid,  using  the  polarisation  (R)  in  circular 
degrees,  and  the  gravimetric  estimation  of  the  total  reducing  sugars  (P). 

£c  =  (R  +  mP)/(Q'l0§  -fm),  y  =  P~x. 
m  =  aJLfv,  in  which  aD  is  the  specific  rotatory  of  lsevulose  with  due 
regard  to  temperature,  1  —  2  the  length  of  the  polarising  tube,  v =  1000 
the  volume  of  the  liquid ;  m  at  10°  has  the  value  0*1916,  at  15°  0*1860, 
at  20°  0*1748,  and  at  25°  0*1692.  L.  de  K. 

Detection  of  Salicylic  Acid  in  the  Presence  of  Citric 
Acid.  By  Otto  Langkopf  (Chem.  Centr.,  1900,  ii,  147 — 148;  from 
Pharm.  Centr.  II.,  41,  335 — 337). —  Salicylic  acid  cannot  be  detected 
in  lemon  juice  by  adding  ferric  chloride,  as  the  citric  acid  interferes 
with  the  reaction.  It  may,  however,  be  readily  isolated  by  shaking 
the  sample  with  a  mixture  of  equal  volumes  of  ether  and  light  petr¬ 
oleum  ;  ether  alone  should  not  be  used  as  it  slightly  dissolves  citric 
acid.  L.  de  K. 

A  Cause  of  Error  in  Testing  for  Salicylic  Acid  in  Wines. 
By  Antonio  J.  Ferreira  da  Silva  (Compt.  rend.,  1900, 131,  423 — 424). 
— The  Petlet-Grobert  method  is  unsatisfactory  since,  with  samples  of 
pure  wine,  it  often  gives  a  rose  or  reddish-violet  coloration  liable  to 
be  confused  with  that  produced  by  salicylic  acid  ;  the  German  official 
test,  however,  is  always  trustworthy.  W.  A.  D. 

Estimation  of  Uric  Acid.  By  A.  Bellocq  (J.  Pharm.,  1900, 
[vi],  12,  103 — 104). — To  200  c.c.  of  urine  are  added  20  c.c.  of  a  mix¬ 
ture  of  30  c.c.  of  a  1  : 3  solution  of  zinc  sulphate,  30  c.c.  of  aqueous 
sodium  hydroxide,  and  40  c.c.  of  a  saturated  solution  of  sodium  carbon¬ 
ate  ;  complete  precipitation  usually  occurs,  a  perfectly  limpid  liquid 
being  obtained,  but  should  this  not  happen,  more  of  the  reagent  is 
added.  The  precipitate  is  collected,  and,  after  draining,  is  easily 
transferred  to  a  crucible,  floating  on  water ;  2  or  3  c.c.  of  hydrochloric 
acid  saturated  with  uric  acid  are  added,  when  crystals  of  uric  acid 
rapidly  separate.  These  are  collected  in  a  small  cylindrical  funnel  on 
a  wad  of  moistened  absorbent  cotton,  washed  with  10  c.c.  of  alcohol, 
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a  second  wad  of  cotton  pressed  down,  and  the  whole  transferred  to  a 
filter  paper,  dried,  and  weighed.  W.  A.  D. 

Precipitation  of  Uric  Acid  by  Barium  Chloride.  By  Adolf 
Jolles  (Zeit.  anal .  Chem .,  1900,  39,  355 — 357). — It  was  stated  by 
Geelmuyden  (Abstr.,  1892,  1032)  that  the  precipitation  of  uric  acid 
by  barium  chloride  can  be  employed  for  its  estimation  in  urine.  The 
author  admits  that  with  pure  uric  acid  the  precipitation  is  fairly  com¬ 
plete,  but  shows  that  from  neutralised  urine  only  a  small  fraction  of 
the  uric  acid  present  is  thrown  down,  whilst  the  precipitate  contains 
other  nitrogenous  substances  which  Geelmuyden  has  mistaken  for 
uric  acid,  since  he  confined  himself  to  estimating  the  total  nitrogen  in 
the  precipitate  without  identifying  the  nature  of  the  nitrogenous  sub¬ 
stance  precipitated.  M.  J.  S. 

Composition  of  Milk  and  Milk  Products.  By  Henry  Droop 
Richmond  (Analyst,  1900,  25,  225 — 231). — The  paper  contains  the 
report  on  the  composition  of  milk  and  allied  products  analysed  in 
the  laboratory  of  the  Aylesbury  Dairy  Co.  in  1899. 

With  a  very  few  exceptions,  the  samples  were  in  every  respect 
above  the  legal  standard ;  in  the  case  of  those  samples  which  fell 
below  8*5  per  cent,  of  solids  not  fat,  it  was  again  proved  that  the  de¬ 
ficiency  was  solely  due  to  lactose,  and  not  to  casein  or  ash. 

Timpe’s  formula  for  calculating  the  amount  of  added  water  or  of 
abstraction  of  cream,  which  is  based  on  the  supposed  relation  between 
proteids  and  fat  (this  vol.,  ii,  251),  is  stated  to  be  untrustworthy  and 
unsuitable  for  commercial  milk-analysis. 

The  colour  tests  with  p-phenylenediamine  or  m-phenylenediamine 
and  amyl  alcohol,  proposed  to  distinguish  between  raw  and  heated 
milk,  should  not  be  implicitly  depended  on,  and  Faber’s  albumin  test 
should  always  be  applied  as  a  check. 

Analyses  of  butter  and  cream  are  also  given ;  a  butter  prepared  by 
an  extractor  supposed  to  increase  the  yield  contained  20*42  per  cent, 
of  water.  L.  de  K. 

Umikoff’s  Reaction  with  Human  Milk.  By  Nadina  Sieber 
(Zeit.  physiol.  Chem 1900,30,101 — 112). — Umikoff  (Trudy  Wratsck . 
Petersburg  wospitatel ,  1898)  has  described  a  reaction  by  which  human 
milk  can  be  distinguished  from  the  milk  of  the  cow  and  other  vege¬ 
table  feeders.  If  5  c.c.  of  the  milk  are  mixed  with  2*5  c.c.  of  10  per 
cent,  aqueous  ammonia,  and  the  mixture  kept  at  60°  for  15 — 20 
minutes,  a  violet-red  coloration  is  obtained.  As  lactation  progresses, 
the  intensity  of  the  reaction  is  increased.  These  statements  are  con¬ 
firmed.  The  substance  is  dialysable,  and  the  dialysate  of  cow’s  milk 
gives  it.  The  substance  which  gives  the  reaction  is  not  lactose,  as 
Marchetti  supposed,  but  citric  acid.  Although  cow’s  milk  contains 
more  citric  acid,  it  also  contains  more  calcium  salts,  which  hinder  the 
reaction ;  the  dialysate  contains  more  citric  acid  than  calcium  salts, 
and  so  gives  the  reaction.  W.  D.  H. 

Composition  of  Danish  Butter.  By  Harald  Faber  (Analyst, 
1900,  25,  199 — 201). — The  samples,  the  analysis  of  which  is  recorded 
in  a  table,  were  duplicates  of  those  taken  by  the  Custom  House  ofli- 
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cials  at  the  port  of  importation  every  month  during  1898  and  1899. 
The  tests  were  limited  to  the  determination  of  the  Reichert-Wollny 
figure,  the  refraction  in  Zeiss’s  instrument  at  45°,  and  theBechi  test 
for  cotton-seed  oil  (margarine). 

On  the  whole,  the  samples  had  a  very  high  Reichert-Wollny 
number  ;  in  a  few  samples  during  the  autumn  this  fell  to  24*3 — 25*6. 
It  has  now  been  proved  beyond  dispute  that  the  use  of  cotton-seed 
cake  as  cattle  food  may  cause  the  butter  to  give  a  decided  Bechi 
test,  so  that  this  does  not  necessarily  imply  any  addition  of  margarine. 

A  table  is  given  showing  the  average  amount  of  water  during  the 
years  1890 — 1898  ;  the  highest  percentage  recorded  is  17 — 18. 

L.  DE  K. 

Welmans’  Phosphomolybdate  Test.  By  P.  Welmans  ( Chem . 
Centr.,  1900,  i,  1248 — 1249  ;  from  Zeit.  offentl.  Chem.,  6,  127 — 134, 
143 — 148). — This  is  a  reply  to  several  critics  who,  in  the  author’s 
opinion,  have  not  consulted  his  original  instructions. 

The  reagent  is  prepared  by  dissolving  20  grams  of  sodium  phospho- 
molybate  in  water  containing  10  c.c.  of  25  per  cent,  nitric  acid,  and 
diluting  to  100  c.c.  This  solution  should  show  no  sign  of  green,  and 
must  become  perfectly  colourless  on  adding  excess  of  ammonia.  When 
added  to  pure  lard,  no  reduction  takes  place,  but  if  the  sample  should 
contain  vegetable  oils  in  sound  condition  a  green  colour  is  noticed. 
This  green  is  really  a  mixture  of  a  blue  colour  with  the  yellow  colour 
of  the  reagent,  and  when  the  reduction  has  been  very  decided,  the  blue 
colour  predominates.  If  there  has  been  so  little  reduction  that  no 
green  coloration  is  noticed,  a  trace  of  blue  may  be  obtained  by  adding 
excess  of  ammonia,  but  no  notice  should  be  taken  of  such  a  slight 
reduction.  The  author  has  already  stated  that  the  reduction  is  un¬ 
doubtedly  caused  by  the  colouring  matters  contained  in  the  oils,  which 
may  be  of  a  glucoside-like  nature. 

Soltsien’s  statement  (compare  following  abstract),  that  phospho- 
molybdic  acid  even  in  ammoniacal  solution  is  reduced  by  aldehydes, 
is  challenged.  No  doubt  there  are  a  number  of  substances  capable 
of  reducing  the  reagent,  but  these  are  not  likely  to  be  met  with  in 
practice.  L.  de  K. 

Welmans’  Reaction  for  the  Detection  of  Vegetable  Oils. 
By  Paul  Soltsien  (Chem.  Centr.,  1900,  ii,  289  ;  from  Zeit.  offentl.  Chem., 
6,  187 — 190). — The  colour  produced  on  adding  Welmans’  reagent  (pre¬ 
ceding  abstract)  to  a  vegetable  oil  should  be  noticed  after  5  minutes, 
as  after  some  time  all  oils  give  the  reaction.  The  author  prefers  to 
avoid  the  use  of  chloroform,  and  therefore  melts  the  sample  at  a  low 
temperature,  and  then  adds  a  little  of  the  reagent.  After  shaking  for 
5  minutes,  excess  of  ammonia  is  added  and  the  first  change  in  colour 
noticed. 

Butter-fat  and  horse-fat  also  give  the  reaction.  The  reagent  is  also 
reduced  by  furfuraldehyde  and  formaldehyde.  L.  de  K. 

Chemistry  of  Corn  Oil  [Maize  Oil].  By  Hermann  T.  Vulte  and 
Harriet  Winfield  Gibson  (J.  Amer.  Chem.  Soc .,  1900, 22,  453—467). — 
The  physical  and  chemical  constants  of  three  samples  of  corn  oil  were 
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determined  ;  (a)  was  a  freshly  prepared  specimen  of  undoubted  purity, 
(b)  a  commercial  specimen,  6 — 7  years  old,  and  ( c )  a  product  of  the 
mash  of  distilleries,  of  a  brown  colour,  and  10 — 12  years  old.  The 
results  are  summarised  in  the  following  tables  : 


Physical  Constants . 


Insoluble 


a . 

b. 

c. 

fat  acids. 

r  i  ppY5 

Specific  gravity  j  ^  nno 

0*9213 

0*8711 

0*9213 

0*8716 

9*79 

70*42 

0-9255 

0-8756 

0*8529 

Viscoaitv  -f  water  (20<>)  . 

Viscosity  |rapeoil  (20o)  . 

10-57 

73-89 

f  1 

Index  of  refraction  1  9()0 

1  . 

1*4766 

1-4767 

1-4761 

1-4765 

— 

Melting-point  ... . 

— 

22*4° 

Chemical  Constants . 

Insoluble 

a. 

b. 

c. 

fat  acids 

Ash  (per  cent.) . . 

— 

0*065 

0*0655 

— 

Acid  value .  . 

2*25 

3*70 

20*65 

— 

Free  acid  (as  oleic  acid,  per  cent. ) 

1*128 

1*851 

10*386 

— 

Degrees  of  acidity . 

4*00 

6*59 

36*83 

— 

Iodine  absorption  (per  cent.) . . 

118*62 

119*74 

113*27 

120*98 

Koettstorfer  number  . 

192*64 

192*65 

191*78 

199*15 

Saponification  equivalent  . 

291*22 

291*21 

292*55 

281-72 

Ether  value  . 

190*39 

188*95 

171-13 

— 

Hehner  value  . 

92*23 

92*79 

88*21 

— - 

Reichert  number . 

4*2 

4*3 

9*9 

— 

Weight  of  potassium  hydroxide  per\ 
100  grams  of  oil  . J 

0*94248 

0*96492 

2*22156 

- - 

Koettstorfer  number  of  acetic  oil. 

211*9 

211*5 

— 

— 

Acetyl  value.... . 

11*49 

11*12 

— 

— 

Glycerol  (per  cent.) . 

10*35 

10*545 

— 

— 

Unsaponifiable  matter  (per  cent.) 

1*43 

1*39 

— 

— 

,  f  rise  in  temp . 

Maumene  j  specific  tem‘p . 

74° 

176*2 

75° 

178-6 

_ 

‘  “ 

Bromine  thermal  value  . 

21*8° 

21*9° 

— 

21*6° 

Yalenta's  test  . 

80° 

74° 

65° 

— 

Livaclie  test  (gain  per  cent.) . 

5*19 

5-97 

— 

— 

in  10  days 

in  7  days 

These  observations  are  in  each  case  compared  with  those  of  previous 
workers.  The  results  of  the  application  of  a  number  of  colour 
reactions  to  each  sample  of  oil  are  also  described.  E.  Gr. 


HalpheiTs  Colour  Reaction  for  the  Identification  of 
Cotton  Seed  Oil.  By  P.  N.  Raikow  (Chem.  Zeit .,  1900,  24, 
562 — 563,  583 — 585). — It  has  been  proved  that  the  active  principle 
contained  in  cotton  seed  oil  which  causes  the  Halphen  sulphur  reac¬ 
tion  is  not  the  same  substance  as  that  which  gives  the  Bechi  silver 
test,  as  when  cotton  seed  oil  is  thoroughly  oxidised  with  potassium 
permanganate  in  the  presence  of  cold  dilute  sulphuric  acid,  the  result- 
ing  product  still  gives  the  Bechi,  but  no  longer  the  Halphen,  test. 

Exposure  of  the  mixture  of  cotton  seed  oil  and  Halphen’s  reagent 
(carbon  disulphide,  sulphur,  and  amyl  alcohol)  to  sunlight  has  the 
same  effect  as  heating ;  the  colour  obtained  is  permanent  in  the  dark 
but  gradually  fades  on  prolonged  exposure  to  light.  This  is  not 
caused  by  the  action  of  sunlight  on  the  active  principle  itself,  as 
cotton  seed  oil  without  any  admixture  of  either  carbon  disulphide 
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or  sulphur,  after  being  exposed  to  the  action  of  sunlight  for  7  months  * 
still  gives  both  Bechi's  and  Halphen’s  reactions. 

The  conclusion  finally  drawn  is  that  perhaps  the  active  principle  is 
an  unknown  unsaturated  fatty  acid  with  a  side  chain. 

L.  DE  K. 

Sesame  Oil.  By  F.  Utz  ( Chern .  Centr.,  1900,  ii,  293 — 294  ;  from 
Pharm .  Ztg .,  45,  490 — 491). — The  author  has  tested  African,  Indian, 
and  Levantine  sesam6  oil,  and  tabulated  the  results.  The  analysis 
was  restricted  to  the  sp.  gr.,  melting  point  of  the  fatty  acids,  polarisa¬ 
tion  in  20  cm.  tube  at  15°,  iodine  number  (Hiibl-Waller),  refraction 
of  the  oils  at  25°  and  40°,  and  refraction  of  the  fatty  acids  at  25°  and 
40°  ;  the  results  show  that  the  oil  has  a  fairly  constant  composition. 

Colour  reactions  were  also  tried.  When  shaken  with  hydrochloric 
acid  (Bishop's  test),  this  turns  green,  the  colour  being  strongest 
with  Indian  and  weakest  with  Levantine  oil.  The  latter  emulsi¬ 
fies  with  the  acid,  and  only  separates  when  heated  in  the  water-bath  ; 
the  supernatant  oil  assumes  a  dark  orange  colour.  The  other  oils  do 
not  form  an  emulsion  with  the  acid,  and  do  not  darken  so  much. 
Baudouin's  test  (hydrochloric  acid  and  furfuraldehyde)  shows  best 
with  the  African  oil. 

The  most  delicate  reaction,  however,  is  Soltsien's  stannous  chloride 
test,  which  allows  the  detection  of  0*5  per  cent,  of  sesam6  oil  in  earth- 
nut  oil.  The  author  also  confirms  the  results  obtained  by  Breinl 
(Abstr.,  1899,  ii,  824)  as  regards  the  substitution  of  other  aldehydes 
for  furfuraldehyde.  L.  de  K. 

Polarimetric  Estimation  of  Camphor  in  Camphorated  Oil. 
By  Norman  Leonard  and  Harry  M.  Smith  {Analyst,  1900,  25, 
202 — 203). — The  authors  have  examined  solutions  of  camphor  in 
olive  oil  and  its  substitutes  in  the  200  mm.  tube  of  a  Schmidt  and 
Haensch  half-shadow  polariscope,  using  sodium  light,  and  find  that 
the  angular  rotation  is  raised  1°  for  every  per  cent,  of  camphor.  As 
the  rotation  of  the  oil  is  insignificant,  it  follows  that  the  polari¬ 
scope  is  a  most  convenient  instrument  for  rapidly  testing  the  strength 
of  the  officinal  camphorated  oil. 

The  results  obtained  practically  confirm  those  of  Chabot  (Abstr., 
1890,  1427)  and  also  those  of  Dowzard,  who  stated  that  the 

angular  rotation  per  100  mm.  multiplied  by  1*962  equals  the  per¬ 
centage  of  camphor.  The  presence  of  the  latter  does  not  interfere 
with  the  identification  of  the  oil  by  the  refractometer.  L.  de  K. 

Influence  of  Dextrose  on  the  Estimation  of  Urea  by  the 
Hypobromite  Method.  By  Leon  Garnier  and  Leopold  Michel 
(J.  Pharm.,  1900,  [vi],  12,  53—61). — The  authors  justify  Jacobj’s 
statement  (Abstr.,  1886,  104)  that  the  addition  of  dextrose  in  the 
hypobromite  method  enhances  the  production  of  nitrogen  without, 
however,  enabling  the  urea  to  yield  its  full  complement  of  gas.  The 
dextrose  is,  indeed,  disadvantageous,  since  its  energetic  oxidation  de¬ 
velops  heat,  necessitating  a  delay  in  reading  the  volume  of  the  gas, 
and  since  a  small  quantity  of  carbon  dioxide  is  produced  with  the 
nitrogen  unless  a  large  excess  of  alkali  be  used.  Moreover,  the  augmen¬ 
tation  of  the  yield  of  nitrogen  is  not  only  small  but  indeterminate. 
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Quinquaud’s  claim  ( De  Vureey  1897,  143)  to  have  obtained  theoretical 
results  by  means  of  a  specially  concentrated  hypobromite  solution 
without  employing  dextrose,  is  shown  to  be  fallacious ;  but  the 
comparative  method  of  estimating  urea  in  urine  as  described  by  Yvon 
and  by  Vieillard  ( Analyse  des  urines)  yields  perfectly  satisfactory 
results.  W.  A.  D. 

I^ote  by  Abstractor. — The  foregoing  experiments  were  made  with 
2  per  cent,  solutions  of  urea,  whereas  Moreigne,  in  a  paper  apparently 
overlooked  by  the  author  (Abstr.,  1899,  ii,  73),  has  stated  that  with 
solutions  containing  more  than  0*5  gram  in  100  c.e.,  an  error  as  great 
as  2  *5 — 3*0  per  cent,  may  arise. 

Detection  of  Foreig  Colouring  Matters  in  Preserved 
Tomatoes.  By  Georges  Halphen  (i Chem .  Centr.y  1900,  ii,  68;  from 
Ann,  Chim.  anal .  appl.,  5,  177 — 179). — Coal-tar  Colours. — The  sub' 
stance  is  mixed  with  sand  or  silica  and  dried  ;  the  dry  mass  is 
moistened  with  glacial  acetic  acid  and  then  shaken  with  twice  its 
volume  of  90  per  cent,  alcohol.  The  filtrate  is  diluted  with  10  times 
its  volume  of  water,  and  boiled  for  15  minutes  with  washed  silk. 
If  coal-tar  colours  are  present,  the  silk  fibres  become  red  or  rose, 
but  if  absent  they  only  turn  yellowish  or  brownish. 

Cochineal. — The  dry  mass  is  drenched  with  hydrochloric  acid,  and 
after  10  minutes  shaken  with  twice  its  bulk  of  alcohol.  The  filtrate 
is  diluted  with  10  vols.  of  water  and  shaken  with  so  much  amyl 
alcohol  that  about  5  c.c.  of  the  latter  collect  on  the  surface;  the 
aqueous  layer  is  then  drawn  off.  To  the  amyl  alcohol  are  added 
1  ’5  vols.  of  carbon  disulphide  and  4 — 5  vols.  of  water,  and  after  slight 
shaking  the  bottom  layer  is  drawn  off  and  the  aqueous  top  layer  is 
filtered.  In  the  presence  of  cochineal,  the  filtrate  is  more  or  less 
yellowish-red,  but  becomes  colourless  when  shaken  with  amyl  alcohol ; 
the  latter  then  turns  green  when  shaken  with  a  solution  of  neutral 
uranium  acetate.  L.  de  K. 

[Urinary  Indican.]  By  Jacob  Bouma  (Zeit.  physiol.  Chem.y  1900, 
30,  117 — 125). — Many  objections  are  urged  against  the  method 
adopted  by  Wang  for  the  estimation  of  urinary  indican. 

W.  D.  H. 

Detection  of  Urobilin  in  Urine.  By  Th.  Homan  and  G.  Delluc 
(J.  Pharm.j  1900,  [vi],  12,  49 — 50). — The  advantage  of  rapidity  is 
claimed  for  the  following  method  of  detecting  urobilin.  Eight  to  ten 
drops  of  pure  hydrochloric  acid  and  20  c.c.  of  chloroform  are  added  to 
100  c.c.  of  urine,  and,  after  carefully  agitating,  2  c.c.  of  the  chloroform 
solution  are  withdrawn  ;  4  c.c.  of  a  solution  of  1  gram  of  zinc  chloride 
in  1  litre  of  alcohol  of  95°  are  then  added,  without  mixing,  when  the 
characteristic  green  ring  appears  between  the  two  layers.  On  shaking, 
the  liquid  becomes  rose-coloured,  and  shows  a  green  fluorescence. 
Certain  commercial  alcohols,  to  which  no  zinc  salt  has  been  added, 
give,  with  the  chloroform  solution,  the  same  reaction  ;  this  is  due  to 
their  having  dissolved  traces  of  zinc  during  manufacture  or  storage. 

W.  A.  D.  * 
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Spectra  of  Hydrogen  and  of  Aqueous  Vapour.  By  John 
Trowbridge  (Phil.  Mag.,  1900,  [v],  50,  338 — 347). — Two  spectra 
are  attributed  to  hydrogen,  the  four-line  spectrum,  and  the  “  white  n 
spectrum  consisting  of  a  great  number  of  lines.  The  author  has 
studied  the  spectra  with  very  powerful  condenser  discharges,  employing 
a  battery  of  twenty  thousand  Plants  cells,  and  is  of  the  opinion  that 
the  4 £  white  ”  spectrum  only  is  a  true  hydrogen  spectrum,  and  that 
the  four-line  spectrum  is  due  to  water  vapour.  In  spite  of  all  pre¬ 
cautions  to  ensure  dryness  of  the  gas  in  glass  vessels,  it  cannot  be 
considered  as  dry  when  a  condenser  discharge  is  passed,  since 
aqueous  vapour  is  liberated  from  the  glass,  and  with  the  powerful 
discharges  employed  essentially  the  same  spectrum  is  obtained  with 
hydrogen,  rarefied  air,  or  nitrogen.  Aqueous  vapour  is  therefore  con¬ 
sidered  to  be  present  in  the  solar  atmosphere.  Conclusions  regarding 
the  pressure  and  temperature  of  hydrogen  in  stars  deduced  from 
laboratory  experiments  in  glass  vessels  are  misleading,  since  conditions 
of  electrical  dissociation,  aqueous  vapour,  &c.,  affect  the  nature  of  the 
spectrum  more  than  pressure  and  temperature.  L.  M.  J. 

Influence  of  Slight  Impurity  on  the  Spectrum  of  a  Gas.  II. 
By  Percival  Lewis  (Ann.  Phys .,  1900,  [iv],  2,  447 — 458.  Compare 
this  vol.,  ii,  1). — The  influence  of  a  trace  of  mercury  vapour  on  the 
spectrum  of  hydrogen  has  again  been  determined,  this  time  with 
internal  electrodes  of  iron ;  the  intensity  of  the  hydrogen  lines  is  con¬ 
siderably  diminished.  The  spectrum  of  nitrogen  mixed  with  a  trace 
of  mercury,  oxygen,  or  water  vapour  has  been  examined,  and  found 
to  be  less  intense  than  that  of  the  pure  gas.  The  intensity  of 
the  bands  in  pure  nitrogen  reaches  a  maximum  at  a  pressure  of 
3 ‘5  mm.  Sulphur  and  iodine  vapour  are  without  influence  on  the 
intensity  of  the  nitrogen  bands.  The  author  considers  that  in  spectro¬ 
scopic  investigations  more  account  should  be  taken  of  the  influence  of 
slight  impurity.  J.  C.  P. 

Lamps  for  Spectra.  I.  By  Ernst  Beckmann  (Zeit.  physikal . 
Chem .,  1900,  34,  593 — 611). — The  author,  after  discussing  the  various 
methods  of  colouring  non-luminous  flames,  describes  an  apparatus 
whereby  a  fine  spray  of  the  colouring  substance  may  be  introduced 
into  a  flame.  The  tube  of  a  burner  is  divided  into  two  branches,  which 
are  bent  round  so  that  the  outlets  face  each  other.  Below  the  point 
where  the  two  jets  meet,  there  is  placed  a  small  vessel  containing  a 
solution  of  the  substance  under  examination.  In  this  solution  there 
is  a  spray- producer,  consisting  of  a  closed  porous  porcelain  tube. 
This  tube,  which  is  connected  with  a  reservoir  of  compressed  air, 
allows  a  fine  stream  of  the  air  to  pass  through  and  carry  with  it 
enough  of  the  solution  to  impart  a  steady  colour  to  the  flame  above. 
The  permeability  of  the  p:rcelain  tube  is  increased,  and  the  flame 
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colour  rendered  more  intense,  by  impregnating  the  former  with 
alcohol  or  some  other  organic  liquid.  J.  0.  P. 

Fluorescence  and  Afterglow  accompanying  an  Electric 
Discharge  in  Nitrogen.  By  Percival  Lewis  [Ann.  Phys 1900, 
[iv],  2,  459 — 468), — These  phenomena  are  fully  described  by  the 
author,  and  attributed  to  minute  traces  of  oxygen  present  in  the 
nitrogen.  This  oxygen  probably  is  liberated  by  the  discharge  from 
a  small  quantity  of  water  vapour  persistently  held  by  the  glass. 
When  the  discharge  tube  is  dried  by  heating  sodium  in  it,  neither 
fluorescence  nor  afterglow  is  observed.  J.  C.  P. 

Phosphorescence  of  Inorganic  Substances.  By  Eugen 
Goldstein  ( Sitzungsber .  K.  Preuss.  Akad.  Wiss.,  1900,  818 — 828). — 
Phosphorescence  can  be  very  advantageously  detected  by  means  of  a 
form  of  apparatus  in  which  the  powdered  substance  falls  from  end  to 
end  of  an  exhausted  tube,  and  is  illuminated  by  cathode  rays  at  one 
part  of  it ;  phosphorescent  substances  show  a  streak  of  coloured 
light,  whilst  other  substances  are  only  luminous  in  the  path  of  the 
rays.  The  irregular  results  which  have  been  usually  obtained  are 
due  to  impurities  ;  salts  of  Li,  Na,  K,  Rb,  Cs,  Ca,  Sr,  Ba,  Al,  Zr, 
Mg,  Be,  Zn,  and  Cd,  which  for  the  most  part  form  colourless  oxides, 
all  show  a  blue  to  violet  fluorescence,  but  minute  traces  of  Cu,  Cr, 
Mn,  U,  Ni,  Co,  Pb,  Ce,  La,  Y,  Er,  Pr,  or  Nd  suffice  to  produce  a 
strong  fluorescence  which  often  entirely  masks  the  blue  fluorescence 
of  the  pure  substance.  T.  M.  L. 

Action  on  Photographic  Plates  of  Minerals  containing 
Uranium  and  Thorium.  By  Afanass^eff  {J.  Russ.  Phys.  Chem. 
Soc.,  1900,  32,  ii,  103 — 106). — Fifty-one  minerals  were  examined  with 
regard  to  their  power  of  emitting  rays  capable  of  affecting  a 
photographic  plate.  In  general,  the  presence  in  a  mineral  of  a  large 
percentage  of  uranium  or  thorium  corresponds  with  a  relatively 
intense  photographic  action.  The  fact  that  laranskite,  which  contains 
no  uranium  or  thorium,  produces  an  impression  on  a  photographic 
plate,  is  explained  by  the  presence  in  it  either  of  some  other  mineral 
containing  one  of  these  metals  or  of  a  new  element.  T.  H.  P. 

Meta-stable  Character  of  the  Weston  Cadmium  Element 
and  its  Uselessness  as  a  Standard  Cell.  By  Ernst  Cohen 
(Zeit.  physikal.  Chem.,  1900,  34,  621 — 631). — Cadmium  sulphate, 
CdS04,§H20,  can  exist  in  two  different  modifications  below  15°.  A 
cadmium  amalgam  with  14*3  per  cent,  of  cadmium  can  exist  in  two 
different  modifications  below  23°.  At  0°,  the  difference  of  potential 
between  the  two  modifications  of  the  cadmium  amalgam  amounts  to  5 
millivolts.  It  appears  that  the  Weston  cell  studied  in  the  Reichsan- 
stalt  is  below  23°  a  meta-stable  system,  which  may  spontaneously 
change  into  a  stable  condition.  As  this  change  is  accompanied  by 
an  appreciable  alteration  in  the  E.M.F.,  the  Weston  cells  are  useless 
as  standards.  The  temperature  formula  given  by  Jaeger  and  Wachs- 
muth  (Abstr.,  1897,  ii,  86)  applies  between  0°  and  23°  to  the 
meta-stable  Weston  cell,  above  23°  to  the  stable  form  of  the  same. 
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The  author  hints  that  probably  similar  results  will  be  obtained  in 
l’egard  to  the  stability  of  the  Clark  cell.  J.  C.  P. 

The  Weston  Cell.  By  Wilhelm  Jaeger  and  St.  Lindeck 
Zeit.  physikal.  Chem .,  1900,  35,  98 — 99). — Cohen  (preceding 
abstract)  has  stated  that  below  23°  the  Weston  cell  is  in  a  meta¬ 
stable  state  and  is  hence  unsuitable  for  a  normal  element.  The 
authors  dissent  from  his  views  and  point  out  that  the  concentration 
of  the  amalgam  employed  by  Cohen  (14‘3)  is  considerably  greater  than 
that  of  the  normal  Weston  cell  (12*7).  L.  M.  J. 

Thermodynamics  of  Normal  Cells.  II.  By  Ernst  Cohen  (Zeit. 
physikal.  Chem.,  1900,  34,  612 — 620). — The  calculations  made  in  the 
previous  paper  (this  vol.,  ii,  520)  relative  to  the  Clark  cell  were  based 
on  measurements  made  with  the  system  Hg  |  Hg9S04  —  saturated  zinc 
sulphate  solution  |  zinc  amalgam.  No  error  was  thereby  introduced, 
since  zinc  and  zinc  amalgam  show  the  same  potential  difference  in  a 
zinc  sulphate  solution,  provided  the  amalgam  contains  more  than  2 
per  cent,  of  zinc.  With  the  cadmium  of  the  Weston  cell,  which  is 
dealt  with  in  the  present  paper,  the  case  is  different ;  the  14*3  per 
cent,  cadmium  amalgam  used  in  Jaeger  and  Wachsmuth’s  work 
(Abstr.,  1897,  ii,  86)  shows  an  electromotive  behaviour  different 
from  that  of  pure  cadmium.  Taking  account  of  this,  the  essential 
changes  that  take  place  in  the  Weston  cell  are  represented  by 
the  following  equations  :  Cd  -  amalgam  ^  Cd  +  Hg,  and 

Cd  +  %j{A  -  |).[CdS04.^H20]  +  Hg2S04  ^ 

Liquid. 

2Hg  +  Aj(A  —  §)CdS04,§H20, 
Solid. 

where  A  is  the  number  of  water  molecules  present  for  every  one  of 
cadmium  sulphate  in  the  saturated  solution.  On  this  basis,  Ec ,  the 
total  heat  effect  accompanying  the  passage  of  2  x  96540  coulombs 
through  the  cell,  is  calculated  to  be  47286  cal.,  whilst  the  electrical 
measurements  of  Jaeger  and  Wachsmuth  lead  to  the  value  47880  cal. 

J.  C.  P. 

An  Application  of  Poynting’s  Theorem.  By  Gustav  Mie 
(Zeit.  physikal.  Chem.,  1900,  34,  522 — 528). — A  mathematical  paper 
not  suitable  for  abstraction.  J.  C.  P. 

Quantitative  Lecture  Experiments  on  Electrochemistry. 
By  W.  Lasii.  Miller  and  Frank  B.  Kenrick  (J.  Physical  Chem,9 
1900,  4,  599 — 618). — The  authors  describe  a  very  ingenious  instrument 
for  use  on  a  lecture  table  which  is  capable  of  marking  the  necessary 
changes  of  resistance  in  a  Wheatstone  bridge  and  of  indicating  to  a 
class  the  resistance  required.  The  principle  of  the  method  is  the 
following.  The  needle  of  a  dead  beat  galvanometer  of  the  D’Arsonval 
pattern,  when  displaced  from  its  zero  position,  completes  a  relay  circuit 
and  by  means  of  suitable  mechanism  causes  a  rheostat  to  turn  and  alter 
the  resistance,  the  direction  being  dependent  on  the  side  to  which  the 
needle  moves.  This  rheostat  is  provided  with  a  dial  and  pointer,  which 
indicate  the  resistance.  When  the  equilibrium  is  reached  and  the 
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needle  returns  to  zero,  contact  is  broken  and  the  motion  of  the 
rheostat  ceases.  The  authors  describe  how,  by  means  of  this  instrument, 
various  electrolytic  experiments  may  be  shown  to  a  class,  as,  for 
example,  the  proof  of  Ost wald’s  law,  preparation  of  isohydric  solutions, 
measurements  of  E.M.F.s,  and  of  polarisation,  &c.  L.  M,  J. 

Relations  between  Polarisation  and  Current  Density  in 
Solid  and  Fused  Salts.  By  Albert  Gockel  {Zeit.  physikal .  Chem ., 
1900,  34,  529 — 558). — A  number  of  experiments  made  with  lead 
chloride,  bromide,  and  iodide,  cadmium  iodide  and  bismuth  bromide, 
at  temperatures  both  above  and  below  their  melting  points,  show  a 
rapid  increase  of  the  polarisation  with  the  current  density.  The  chief 
factors  to  be  taken  into  account  are  the  absorption  of  the  liberated 
gases  by  the  electrodes,  and  the  solution  and  diffusion  of  these  gases  in 
the  electrolyte.  On  the  supposition  that  the  concentration  of  the  gas 
absorbed  in  the  anode  is  proportional  to  the  potential  difference 
between  the  electrodes  (compare  Jahn  and  Schonrock,  Abstr.,  1895,  ii, 
198),  a  formula  is  deduced  giving  the  polarisation  in  terms  of  the 
current  density.  This  formula  agrees  closely  with  the  experimentally 
determined  relation  of  polarisation  and  current  density,  except  for 
high  values  of  the  latter  and  at  temperatures  much  above  the  melting 
point  of  the  salt.  Under  these  conditions,  the  values  of  the  polarisation 
approach  a  maximum,  and  a  hyperbolic  curve  must  be  substituted  for 
the  logarithmic  one.  J.  C.  P. 

Difference  of  Potential  between  a  Solid  Salt  and  its  Solu¬ 
tion.  By  A.  Campetti  (Atti  Real.  Accad.  Lincei ,  1900,  [v],  9, 
ii,  27 — 31). — By  measuring  the  E.M.F.  of  a  cell  of  the  type 
Hg  |  Li  |  salt  ]  L2  |  Hg,  where  Lj  and  L2  are  solutions  of  different 
concentrations  of  the  solid  salt  in  contact  with  them,  it  is  found 
that  a  difference  of  potential  exists  between  a  solid  salt  and  its  non- 
saturated  solution,  the  order  of  magnitude  and  sign  being  the  same  as 
those  of  the  potential  difference  existing  between  a  concentrated  and 
a  dilute  solution  of  the  same  salt.  T.  H.  P. 

Electromotive  Efficiency  of  the  Elementary  Grases.  I.  By 
Emil  Bose  {Zeit.  physikal .  Chem .,  1900,  34,  701 — 760). — A  general 
review  of  the  work  done  on  gas  cells,  and  a  discussion  of  their  theory. 
The  chief  problems  treated  by  the  author  are  :  In  what  condition  are 
the  gases  present  in  the  electrode]  (2)  What  is  the  part  played  by 
the  electrode  itself  ?  (3)  How  do  the  metallic  electrodes  transmit  the 

electromotive  efficiency  of  the  gases  ?  (4)  How  far  is  agreement 

attained  between  measurements  made  with  the  same  gas  and  electro¬ 
lyte,  but  with  different  electrodes  ? 

The  conclusions  of  the  paper  are  as  follows.  The  electromotive 
efficiency  of  the  elementary  gases  is  determined  by  their  solubility  in 
the  electrodes.  The  gases  in  the  electrodes,  on  account  of  the  high 
dissociating  power  of  the  latter,  are  to  be  regarded  as  wholly  or 
partly  dissociated  into  single  atoms ;  the  ions  of  an  electromotively 
active  substance  are  already  present  in  the  electrode.  The  electrolytic 
solution  pressure  is  the  product  of  the  osmotic  pressure  of  these  ions 
and  a  factor  which  is  a  constant  for  each  solvent,  and  termed  by  the 
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author  the  electrolytic  partition  coefficient.  The  saturation  of  the 
electrode  with  a  gas  is  an  extremely  slow  diffusion  process.  Grove’s 
gas  battery  is  reversible,  but  its  E.M.F.  with  the  gases  under  atmo¬ 
spheric  pressure  has  certainly  a  higher  value  than  that  usually  given. 
In  the  acid  hydrogen-oxygen  cell,  the  water  is  formed  at  the  oxygen 
electrode,  in  the  alkali  hydrogen- oxygen  cell  at  the  hydrogen  electrode. 
The  second  electrolytic  decomposition  point  of  water  corresponds  with 
a  non-reversible  process.  J.  0.  P. 

Electromotive  Behaviour  of  Substances  with  several  Stages 
of  Oxidation.  I.  By  Robert  Luther  [with  D.  It.  Wilson]  (Zeit. 
physikal.  Chem .,  1900,  34,  488—494). — On  thermodynamical  grounds, 
the  same  amount  of  work  must  be  required  to  raise  a  substance  from 
its  lowest  ( L )  stage  of  oxidation  to  its  highest  (H),  whether  this  is 
done  directly  or  through  an  intermediate  (/)  oxidation  stage ;  thus 
Al_h—  Al_j  +  Aj_g,  where  A  is  the  change  in  the  free  energy.  Appli¬ 
cation  of  this  general  theorem  to  the  oxidation  of  copper  from  the 

metallic  to  the  cupric  stage  leads  to  the  relation:  2IICu _ „Cu-*  ~ 

ILU  |  cr  ,  cnci  +  B-cnci  — »»cu  •  -  i  cv  j  a  similar  relation  is  deduced  when 
bromine  is  substituted  for  chlorine.  Under  the  supposition  that  the 
E.M.F.  between  metal  and  electrolyte  depends  on  the  concentration  of 
the  particular  metallic  ion,  the  deductions  from  the  theory  were  con¬ 
firmed  experimentally  in  both  the  above  cases.  J.  C.  P. 

Passivity  of  the  Metals.  By  Wilhelm  Hittorf  (Zeit.  physikal. 
Chem.,  1900,  34,  385 — 402). — The  author’s  work  on  the  electromotive 
behaviour  of  chromium  (Abstr.,  1898,  ii,  363  ;  1900,  ii,  127)  has 
suggested  that  the  passive  or  inactive  condition  of  iron  may  not  be 
due  to  a  superficial  layer  of  oxide,  as  generally  supposed.  When  in 
the  combination  Fe  |  NaN03,H2Cr04  |  Pt,  the  circuit  is  completed  by 
dipping  the  iron  in  the  salt  solution,  the  E.M.F.  gradually  falls  from 
183  to  0*1  volt;  the  ion  becomes  quite  passive,  retains  its  metallic 
lustre,  and  is  not  attacked,  however  long  the  cell  is  short-circuited. 
The  metal  gradually  returns  to  its  active  condition  when  it  is  washed, 
dried,  and  allowed  to  lie  in  the  air,  or  when  the  circuit  is  opened. 
These  facts  show  that  the  passive  condition  of  iron  cannot  be  due  to 
a  film  of  oxide.  Similar  results  are  obtained  when  the  sodium  nitrate 
in  the  cell  is  replaced  by  other  oxy-salts  or  by  a  soluble  cyanide. 
The  concentration  of  the  electrolyte  in  which  the  iron  is  immersed 
has  but  little  influence  on  the  phenomenon.  The  longer  the  cell 
has  been  short-circuited,  the  longer  is  the  iron  in  recovering  its 
activity. 

Iron  becomes  passive  still  more  readily  when  it  is  made  the  anode 
with  a  stronger  current.  If  the  external  E.M.F.  is  high  enough  to 
decompose  the  electrolyte,  bubbles  of  oxygen  are  liberated  at  the  iron 
anode,  the  latter  behaving  like  a  noble  metal ;  at  the  same  time,  the 
surrounding  liquid  becomes  acid.  Iron  that  has  become  passive  loses 
its  passivity  at  once  when  it  acts  as  a  cathode.  Immersion  in 
strong  nitric  acid  induces  passivity,  but  the  passivity  lasts  only  as  long 
as  the  immersion;  to  nitric  acid  of  sp.  gr.  1*35,  iron  is  indifferent  only 
when  in  contact  with  an  electronegative  conductor,  such  as  platinum 
or  gold ;  the  passivity  caused  in  this  way  endures  after  the  contact  is 
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broken.  Potassium  and  sodium  hydroxides  render  iron  passive  under 
the  same  conditions  as  the  salts  of  the  oxy-acids.  When  the  iron  in 
the  cell  Fe  |  NaN03,H2Cr04  |  Pt  has  been  tarnished  by  heat,  the 
E.M.F.  is  the  same  as  when  freshly  polished  iron  is  used,  a  further 
fact  opposed  to  the  view  that  passivity  is  due  to  superficial  oxi¬ 
dation. 

When  nickel  takes  the  place  of  iron  in  the  cell  just  described, 
the  E.M.F,  likewise  decreases,  so  that  nickel  also  can  assume  the  passive 
condition.  Cobalt  also  is  capable  of  passivity,  but  to  a  less  extent 
than  nickel. 

The  author  looks  on  the  molecules  of  a  passive  metal  as  being  in  a 
certain  state  of  tension,  which  passes  away  when  the  metal  is  left  to 
itself.  J.  C.  P. 

Oettel’s  Grasometric  Method.  By  Andr£  Brochet  {Bull.  Soc. 
Chim.,  1900,  [iii],  23,  724 — 726). — A  concise  explanation  of'  the 
method  devised  by  Oettel  for  the  continuous  study  of  electrolysis. 
The  volumes  of  hydrogen  and  oxygen  evolved  at  the  cathode  and 
anode  respectively,  are  compared  with  the  volumes  of  these  gases 
yielded  by  a  gas  voltameter  placed  in  circuit  with  the  electrolytic 
cell.  K  L. 

Accessory  Reactions  in  Electrolysis.  By  Andris  Brochet 
{Bull.  Soc .  Chim.,  1900,  [iii],  23,  736 — 740). — In  the  electrolysis 
of  concentrated  solutions  of  sodium  hypochlorite,  more  of  this  salt  is 
decomposed,  and  more  chlorate  is  produced,  than  is  required  by 
Faraday’s  law.  This  result  is  explained  by  the  fact  that  the  liquid 
in  the  immediate  neighbourhood  of  the  anode  is  always  acid  and  that 
the  hypochlorous  acid  thus  liberated  in  concentrated  solution  is 
partially  transformed  into  chloric  acid  by  auto-oxidation  (this  vol., 
ii,  276).  The  decomposition  is  quite  independent  of  the  electrolytic 
action,  although  indirectly  caused  thereby,  and  may  fitly  be  termed 
an  “  accessory  ”  reaction.  N.  L. 

Researches  on  Electrolytic  Reduction.  By  Walther  Lob 
{Zeit.  2>hysikal .  Chem .,  1900,  34,  641 — 668.  Compare  Abstr.,  1899, 
i,  122). — The  main  portion  of  this  paper  has  already  been  abstracted(this 
vol.  i,  697).  In  addition,  the  author  replies  to  Haber’s  criticism  of  his 
views,  and  holds  that  no  objection  can  be  made  to  the  assumption  that 
the  work  of  reduction  in  alkaline  solution  is  effected  by  the  sodium  ions. 
A  large  number  of  chemical  processes  support  this  view.  J.  C.  P. 

Electrolytic  Solution  Pressure.  Reply  to  Lehfeldt.  By 
Friedrich  Kruger  {Zeit.  jihysikal.  Chem.,  1900,  35,  18 — 22). — Many 
of  the  numerical  data  given  by  Lehfeldt  in  his  criticism  of  the  theory 
of  solution  pressure  (this  vol.,  ii,  62)  are  incorrect,  notably  the  state¬ 
ment  that  for  the  formation  of  the  double  layer  1*27  grams  of  zinc 
per  square  cm.  must  pass  into  solution  ;  the  author  calculates  that  this 
value  should  be  3  x  10~9. 

Walther  Nernst  in  a  footnote  to  the  paper,  also  replies  to 
Lehfeldt’ s  statement  that  the  theory  of  concentration  chains  was 
developed  on  an  insufficient  experimental  basis,  L.  M.  J . 
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Degree  of  Dissociation  and  Dissociation  Equilibrium  in  the 
case  of  Highly  Dissociated  Electrolytes.  By  Hans  Jahn  ( Zeit . 
physikal.  Chem .,  1900,  35,  1 — 10). — -The  author  has  previously  pointed 
out  that  the  cause  of  the  apparent  divergences  from  Ostwald’s  law 
probably  lies  in  the  variation  of  ionic  velocities  (this  voh,  ii,  522).  By 
E.M.F.  observations,  the  ratio  of  the  ionic  concentrations  of  two  solutions 
can  be  found,  and,  assuming  Ostwald’s  law,  the  actual  concentration  may 
also  be  determined.  The  author  calculates  in  this  manner  the  ionic  con¬ 
centration  of  a  dilute  solution  of  potassium  chloride  from  E.M.F. 
observation  with  six  other  more  concentrated  solutions  ;  the  values 
obtained  from  the  last  five  solutions  only  vary  between  0*001638  and 
0*001642.  Similar  results  were  obtained  for  hydrochloric  acid  and 
sodium  chloride.  Assuming  the  value  so  obtained  for  the  most  dilute 
solution,  the  ionic  concentrations  of  the  stronger  solutions  were  calcu¬ 
lated  and  are  found  to  agree  well  with  the  values  calculated  by  the 
dilution  law.  By  comparing  these  values  with  those  obtained  by 
conductivity  experiments,  the  ionic  velocities  are  determined  and  are 
found  in  all  cases  to  decrease  with  dilution.  There  is  hence  no 
reason  for  doubting  the  validity  of  Ostwald's  dilution  law,  even  for 
strong  electrolytes.  L.  M.  J. 

Magnetic  Force  of  the  Atoms.  By  Robert  Lang  (Ann.  Phys 
1900,  [iv],  2,  483 — 494). — A  paper  mainly  physical  in  character.  The 
author  suggests  that  free  valencies  are  responsible  for  the  atomic 
magnetism,  and  points  out  that  for  cobalt,  nickel,  iron,  and  manganese 
the  atomic  magnetisms  and  the  number  of  free  valencies  run  parallel. 
It  is  also  noted  that  the  two  conditions  for  the  appearance  of  para¬ 
magnetism,  namely,  (1),  a  minimum  atomic  volume,  (2)  free  valencies, 
are  fulfilled  in  the  case  of  oxygen.  The  author’s  view  of  the  connec¬ 
tion  between  free  valency  and  atomic  magnetism  would  explain  the 
rule  found  by  Meyer  (this  vol.,  ii,  7),  that  the  molecular  magnetism  of 
paramagnetic  compounds  is  less  than  the  sum  of  the  atomic  magnetisms 
of  the  components.  J.  C.  P. 

Has  Magnetism  an  Influence  on  Chemical  Reactions  ?  By 
Alexandre  de  Hemptinne  (Zeit.  physikal.  Chem .,  1900,34,  669 — 682). 
— Although,  according  to  theory,  magnetism  must  have  an  influence  on 
chemical  equilibrium  and  reaction  velocity,  yet  this  influence  is  too 
small  to  be  of  any  practical  consequence.  The  electrical  conductivity 
of  a  solution,  the  catalytic  action  of  acids,  the  inversion  of  cane 
sugar,  and  the  velocity  of  combination  of  hydrogen  and  chlorine  are 
found  to  be  unchanged  in  a  magnetic  field.  J.  C.  P. 

Magnetic  Behaviour  of  Alcohols.  By  Gg.  Heinrich  (Chem, 
Centr .,  1900,  ii,  156  ;  from  Sitzungsher.  Bayr.  Akad.  Wiss .,  1900,  33 — 36). 
— All  alcohols  exhibit  diamagnetism.  For  one  and  the  same  alcohol 
the  product  of  k  M ,  the  molecular  magnetism,  and  H ,  the  field  strength 
is  constant.  This  product  k  M  H  is  different  for  different  alcohols, 
and  is  not  a  purely  additive  but  a  constitutive  constant.  It  has  the 
following  values:  methyl  alcohol,  —0*185;  ethyl  alcohol  —0*296  ; 
rc-propyl  alcohol  —  0*392  ;  isopropyl  alcohol  —  0*409  ;  ?^-butyl  alcohol 
—  0*520  ;  isobutyl  alcohol  -0*541;  trimethylcarbinol  -0*482;  iso¬ 
amyl  alcohol  —  0*599  ;  dimethyiethylcarbinol  -0*563.  J,  G.  P. 
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Magnetic  Susceptibility  of  Aromatic  Organic  Substances. 
By  Hugo  Freitag  ( Chem .  Centr .,  1900,  ii,  156;  from  Sitzungsber.  Bayr . 
AJcad .  1900,  36). — The  same  general  relations  hold  as  for  the 

alcohols  investigated  by  Heinrich  (preceding  abstract).  The  product 
k  M  H  has  the  following  values  :  o-xylene  -  0*734  ;  m-xylene  —  0*718  ; 
^-xylene  —0*685  ;  ethylbenzene  —0*675;  i^-cumene  -0*823  ;  mesityl- 
ene  -  0*773.  J.  C.  P. 

Relation  between  Heat  of  Solution  and  Solubility  of  Elec¬ 
trolytes.  By  J.  J.  van  Laar  ( Zeit .  physikal.  Chem .,  1900,  35, 11 — 17). 
— The  author’s  and  van’t  Hoff’s  formulae  connecting  the  heat  of  solution 
and  solubility  of  electrolytes  contain  certain  integration  difficulties 
leading  to  errors  which  are  not  negligeable.  The  author  modifies  his 
formula  so  as  to  make  these  smaller,  and  shows  that  it  leads  to 
better  results.  L.  M.  J. 

Continuous  Change  and  Thermodynamics.  VI.  By  Pierre 
Duhem.  (Zeit.  physikal.  Chem.,  1900,  34,  312 — 377). — A  continuation 
of  the  author’s  previous  papers  on  this  subject  (Abstr.,  1897,  ii,  439  ; 
1898,  ii,  132  ;  this  vol.,  ii,  524),  in  which  it  is  shown  that  the  change 
from  yellow  to  red  phosphorus  is  probably  an  example  of  the  same 
form  of  slow  change  as  that  of  monoclinic  to  rhombic  sulphur  (Abstr., 
1897,  ii,  439).  The  hardening,  tempering,  scorching,  and  forging  of 
metals  are  also  considered,  the  changes  being  regarded  as  of  the 
nature  of  hysteresis  and  the  equations  previously  deduced  are  applied. 

L.  M.  J. 

Diminution  of  Vapour  Pressure  and  Elevation  of  Boiling 
Point  of  Dilute  Solutions.  By  A.  Smits  ( Proc .  K.  Akad.  Wetensch . 
Amsterdam ,  1900,  2,  635 — 640.  Compare  this  vol.,  ii,  389). — Making 
use  of  the  apparatus  formerly  described  (loc.  cit.),  measurements  have 
been  made  of  the  elevation  of  boiling  point  of  solutions  of  varying 
concentration  of  potassium  chloride  and  nitrate,  and  sodium  chloride, 
and,  in  the  case  of  the  last  salt,  of  the  diminution  of  vapour  pressure 
also.  The  following  table  gives  the  concentrations  of  the  various 
solutions  corresponding  with  an  increase  of  the  boiling  point  of  water 
of  1°,  2°,  <fec. 

Increase  in  Grains  of  salt  per  100  grams  water. 


boiling  point. 

Sodium  chloride. 

Potassium  chloride. 

Potassium  nitrate. 

1° 

7*7 

9*0 

12*2 

2 

13*4 

17*1 

26*4 

3 

18*3 

24*5 

42*2 

4 

23*1 

31*4 

59*6 

5 

27*1 

37*8 

78*3 

Thus,  in  the  case  of  potassium  nitrate,  the  fact,  already  noticed  for 
dilute  solutions,  that  the  concentration  increases  more  rapidly  than 
the  elevation  of  boiling  point,  also  holds  for  concentrated  solutions. 
This  is  also  true  for  dilute  solutions  of  sodium  and  potassium  chlorides, 
but  with  concentrations  greater  than  0*5  gram-mol.  per  1000  grams  of 
water  the  ratio  of  concentration  to  elevation  of  boiling  point  decreases. 

T.  H.  P. 
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Vapour  Pressure  of  a  Series  of  Benzene  Compounds.  By 
Benedikt  Wokinger  (Zeit.  physikal.  Chem 1900,  34,  257 — 289). — The 
vapour  pressure  curves  were  determined  by  the  statical  method  for 
benzene,  hexylene,  hexane,  toluene,  octane,  ethylbenzene,  p-xylene, 
m-xylene,  o-xylene,  propylbenzene,  isnpropyl benzene,  decane  (diamyl), 
isobutylbenzene,  ^-cumene,  cymene,  and  mesitylene  ;  expressions  of  the 
form  p  —  ae~hle  .  6c+d  log  9  are  used  to  represent  the  curves,  0  being  the  ab¬ 
solute  temperature  and  a ,  b,  c,  d  being  constants.  The  vapour  pressure 
curve  of  mesitylene  is  noticeable,  as  owing  to  the  slow  temperature  in¬ 
crease  it  cuts  those  of  most  of  the  other  compounds.  From  the  results 
the  author  enunciates  eleven  laws,  for  which  the  original  must  be  con¬ 
sulted.  L.  M.  J. 

Cryoscopic  and  Ebullioscopic  Researches.  By  Angelo  Batelli 
and  A.  Stefanini  (Ann.  Chim.  Phys .,  1900,  [vii],  20,  64 — 125). — The 
authors  consider  very  fully  the  various  errors  of  experiment  in  cryo¬ 
scopic  observations,  but  add  nothing  to  what  has  already  been  published 
by  Wildermann  (this  vol.,  ii,  131);  they  also  discuss  the  results  of 
Loomis,  Jones,  Abegg,  Wildermann,  Ponsot,  and  Raoult.  The  apparatus 
employed  by  the  authors  themselves  is  described,  and  the  results  are 
given  of  their  observations  with  solutions  of  tartar  emetic  and  sucrose. 
For  the  latter,  the  value  2*02  was  obtained  for  the  molecular  depres¬ 
sion  in  a  A71000  solution,  but  for  solutions  of  2*2  Nj 1000  to  4*2  Nj  100 
the  values  only  vary  between  1*83  and  1*88,  so  the  conclusion  is 
drawn  that  within  the  limits  of  experimental  error  the  molecular 
depression  is  constant,  and  equal  to  the  calculated  value  1*87.  An 
apparatus  for  the  determination  of  boiling  points  is  also  described,  by 
means  of  which  the  molecular  weight  of  tartar  emetic  was  found,  the 
values  varying  from  287  to  329.  L.  M.  J. 

Calculations  in  connection  with  the  Equations  of  Condition 
for  Liquids.  I.  Determination  of  the  Constants  a  and  b  of 
van  der  Waals’  Equation.  By  Phillipe  A.  Guye  and  L.  Friderich 
(Chem.  Centr .,  1900,  ii,  156  ;  from  Arch .  Sci.  phys.  nat.  Geneve ,  [iv],  9, 
505 — 536). — The  authors  consider  that  too  little  use  has  been  made  of 
the  experimental  data  available  for  this  purpose,  and  calculate  the  value 
of  the  constants  for  a  number  of  substances,  as  summed  up  in  the 
following  table  : 


Substance. 

Tc. 

Pc. 

o 

© 

i.  i 

o-oo 

Substance. 

Tc. 

Pc. 

a. 

0*0 

b. 

(POO 

nh3 . 

403 

114 

82 

162 

HC02Me  ... 

487 

59  3 

236 

384 

NH2Me . 

428 

72 

148 

276 

HC02Et  ... 

508 

46-8 

330 

511 

NHMe2 . 

436 

56 

198 

362 

CH3‘C02Me 

507 

46-3 

515 

514 

NH2Et . 

450 

66 

178 

316 

CH3*C02Et 

523 

38-0 

438 

654 

NMe3  . 

433*5 

41 

271 

495 

c6h5ci . 

634 

45 

427 

596 

NHgPr . 

491 

50 

286 

460 

c6H6  . 

562 

49 

390 

569 

NlIEt2 . 

489 

40 

359 

576 

C6H5Me  ... 

594 

42 

524 

684 

NHPr2 . 

550 

31 

611 

855 

h20 . 

637 

195 

1204 

147 

NEt3  . 

532 

30 

589 

852 

HOI . 

325 

86 

704 

174 

OMe2 . 

403 

57 

165 

328 

so2 . 

428 

79 

1345 

251 

In  the  course  of  these  calculations  the  authors  find  empirically  a 
numerical  relation  between  6,  the  critical  pressure  PCi  and  the  critical 
temperature  TCt  J.  C.  P. 
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A  New  Coal  Calorimeter.  By  Samuel  W.  Parr  (/.  Amer. 
Chem.  Soc.,  1900,  22,  646 — 652). — The  apparatus  differs  from  those 
usually  employed  in  the  fact  that  no  gaseous  oxygen  is  required,  the 
coal  being  burned  by  means  of  sodium  dioxide;  the  carbon  dioxide 
and  water  produced  are  absorbed  by  the  sodium  oxide  formed. 

One  gram  of  the  sample,  dried  at  105°,  is  mixed  with  17  grams  of 
sodium  dioxide,  the  mixture  is  put  into  a  cartridge  which  is  placed 
into  an  insulated  vessel  containing  a  certain  volume  of  water  of 
known  temperature.  The  charge  is  fired  by  means  of  a  red  hot  copper 
wire,  the  increase  in  temperature  is  noticed,  and  the  usual  calculation 
made.  For  exact  particulars  of  the  construction  of  the  apparatus  and 
the  cartridge,  the  illustrations  of  the  original  paper  should  be  con¬ 
sulted. 

An  allowance  of  27  per  cent,  of  the  total  indicated  heat  must  be 
made  on  account  of  the  heat  developed  in  the  combination  of  the  car¬ 
bon  dioxide  and  the  water  with  the  chemical  employed.  An  allow¬ 
ance  must  also  be  made  for  the  use  of  the  hot  copper  wire ;  the 
average  of  many  determinations  on  various  lengths  up  to  2  inches 
established  a  fairly  uniform  factor  of  0*012°  per  half-inch  of  No.  12 
copper  wire.  L.  de  K. 

Heat  of  Formation  of  Alloys.  By  J,  B.  Tayler  (Phil.  Mag., 
1900,  [v],  50,  37 — 43). — The  heats  of  formation  of  a  number  of 
alloys  were  determined  by  measuring  the  heat  of  solution  in  mer¬ 
cury  of  the  alloy  and  of  the  mixed  metals,  the  assumption  being 
made  that  the  solutions  are  identical.  It  was  thought  that  com¬ 
bination  only  took  place  for  a  very  small  proportion  of  the  mixed 
metals,  and  that  the  best  results  would  therefore  be  obtained  when 
one  metal  is  present  in  great  excess,  but  the  results  showed  that  in 
this  case  far  greater  values  for  the  heat  of  formation  are  obtained. 

L.  M.  J . 

Want  of  Uniformity  in  the  Action  of  Copper-Zinc  Alloys 
on  Nitric  Acid.  By  John  H.  Gladstone  (Phil.  Mag.,  1900,  [v],  50, 
231 — 237). — The  heats  of  formation  of  copper-zinc  alloys  have  been 
determined  from  observations  on  the  heat  of  dissolution  of  alloys  and 
mixtures  in  nitric  acid.  These  are  shown  to  be  untrustworthy,  inasmuch 
as  the  products  of  the  reaction  are  not  similar  in  the  two  cases.  By 
comparison  of  the  heats  of  dissolutions  of  a  few  alloys  rich  in  copper, 
for  which,  however,  the  products  are  practically  identical,  the  author 
finds  that  the  heat  evolved  is  less  than  would  be  expected,  and  con¬ 
siders  the  deficit  must  be  regarded  as  due  to  the  heat  of  formation  of 
the  alloy.  Further  experiments  are,  however,  desirable,  with  solvents 
the  action  of  which  is  simpler  than  that  of  nitric  acid  (compare  pre¬ 
ceding  abstract).  L.  M.  J. 

Steam  and  Brines.  By  John  Y.  Buchanan  (Trans.  Roy.  Soc . 
Edin.,  1898,  39,  529 — 573). — The  temperatures  of  boiling  mixtures 
of  steam  and  numerous  salts  have  been  determined  under  different 
pressures,  the  method  followed  being  to  blow  steam  through  the 
coarsely  powdered  salt.  The  boiling  temperature  of  the  mixture  is 
constant  so  long  as  there  is  an  abundant  supply  of  steam  and  salt. 
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The  experiments  were  continued  after  all  the  salt  was  dissolved,  the 
weight  of  steam  condensed  and  the  temperature  of  the  liquid  being 
observed  at  intervals  ;  in  this  way,  the  concentrations  and  boiling 
temperatures  of  salt  solutions  of  different  strengths  were  determined. 

The  most  complete  series  of  experiments  were  those  made  with 
sodium  chloride.  Jn  these,  the  atmospheric  pressure  varied  from 
550 — 772  mm.,  and  the  temperature  of  saturated  steam  from 
91*2 — 100’44°,  the  corresponding  temperatures  of  the  boiling  satur¬ 
ated  solution  being  99 '3°  and  108*98°.  The  ratio  of  the  atmospheric 
pressure  to  the  vapour  tension  of  water  at  the  temperature  of  the 
boiling  mixture  is  practically  constant,  and  equal  to  0*7435.  The 
other  salts  experimented  with  were  potassium,  ammonium  and  barium 
chlorides,  potassium  chlorate,  sodium,  barium,  strontium  and  lead 
nitrates,  potassium  and  ammonium  sulphates.  For  these  salts,  the 
ratio  (p  —  P)jp ,  where  P  is  the  atmospheric  pressure,  and  p  is  the 
vapour  tension  of  water  at  the  temperature  of  the  boiling  mixture, 
decreases  with  falling  pressure ;  this  depends  chiefly,  if  not  entirely, 
on  the  diminished  solubility  of  the  salt  at  the  lower  temperature. 

When  t  -  l1  is  the  difference  between  the  boiling  point  of  a  solution 
and  the  boiling  point  of  water  at  the  same  time  and  place,  and  W 
is  the  weight  of  steam  condensed  between  the  beginning  of  the  ex¬ 
periment  and  the  time  when  the  difference  of  boiling  points  is  t—  T, 
it  is  found  that  W(t  —  T)  for  some  salts  is  nearly  constant.  For 
sodium  and  potassium  chlorides,  the  values  of  W(t  —  T)  diminish  very 
considerably  as  W  increases. 

One  or  two  solubilities  at  the  boiling  point  t  of  the  saturated  solu¬ 
tion  may  be  noted ;  the  quantity  of  salt  taken  in  each  case  is  0*2 
gram-molecule. 

NaCl.  KC1.  BaCl2.  (NH4)2S04. 

t  . .  108*98°  108*94°  104*46°  107*03° 

a .  29*9  25*9  64*0  25*0 

a  is  the  weight  of  steam  condensed  for  complete  solution. 

J.  0.  P. 

The  Law  of  Cailletet  and  Mathias  and  the  Critical  Density. 
By  Sydney  Young  (Phil.  Mag.,  1900,  [v],  50,  291 — 305). — By  the 
examination  of  the  known  data  in  the  case  of  about  30  different 
compounds,  the  author  tests  the  validity  of  the  law  of  Cailletet 
and  Mathias  which  states  that  the  mean  of  the  densities  of  liquid  and 
saturated  vapour  of  any  stable  substance  is  a  rectilinear  function  of 
the  temperature.  The  law  is  not  found  to  be  absolutely  true,  but  is  a 
very  close  approximation,  the  values,  when  plotted,  forming  a  curve  the 
curvature  of  which  decreases  the  more  nearly  the  ratio  of  the  actual 
to  the  theoretical  critical  density  approaches  the  theoretical  value  3*77. 
This  is  well  seen  in  the  case  of  w-pentane,  for  which  the  ratio  is  3*765 
and  for  which  the  law  holds  accurately.  The  curvature  is  also  found 
to  be  in  opposite  directions  according  as  the  ratio  is  greater  or  less 
than  3*77.  The  ratio  al'cjDc,  where  a  is  the  temperature  coefficient 
of  the  mean  density,  appears  to  have  a  normal  value  of  0*93  and  varies 
in  the  same  sense  as  the  above  ratio.  The  curvature  of  the  mean 
density  curve  is  as  a  rule  so  slight  that  the  critical  density  may  be 
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calculated  if  the  extrapolation  is  small,  but  errors  of  5  or  6  per  cent, 
may  occur  if  the  calculation  is  made  from  the  mean  densities  at  tem¬ 
peratures  below  the  boiling  point.  L.  M.  J. 

Velocity  of  Solidification  and  Viscosity  of  Supercooled 
Liquids.  By  Harold  A.  Wilson  {Phil.  Mag.,  1900,  [v],  50, 
238 — 250). — The  velocity  of  solidification  of  a  supercooled  liquid  in¬ 
creases  with  the  supercooling  until  a  maximum  constant  value  is  reached, 
after  which  it  may  decrease ;  various  explanations,  but  none  entirely 
satisfactory,  have  been  given  for  this  (Tammann,  Abstr.,  1898,  ii,  425). 
The  author,  starting  with  the  supposition  that  solidification  is  due  to 
the  difference  of  internal  pressure  between  liquid  and  solid  at  the 
surface  of  separation  and  the  consequent  forcing  of  liquid  molecules 
into  the  solid,  deduces  the  expression  v—  Cs/V,  where  v  is  the  velocity 
of  solidification,  c  a  constant,  s  the  supercooling,  and  V  the  viscosity 
of  the  liquid.  The  temperature  at  the  surface  of  separation  of  solid 
and  liquid  is  not  equal  to  that  of  the  main  bulk,  and  was  determined 
in  the  case  of  salol  by  means  of  a  small  thermo-couple,  and  the  values 
of  the  supercooling  were  corrected.  The  viscosity  was  also  determined, 
and  the  value  of  C  being  deduced  from  the  experiments  the  values  of  v 
were  calculated  for  the  whole  series  and  found  to  agree  well  with  the 
observed  values.  Concordant  values  were  also  obtained  for  benzoic 
anhydride,  benzophenone  and  azobenzene,  although  the  corrections  for 
the  overcooling  were  not  found,  and  the  author’s  formula  appears 
to  be  well  justified.  L.  M.  J. 

Extent  to  which  the  Interaction  of  Ionic  Charges  dimin¬ 
ishes  the  Osmotic  Pressure.  By  Vl.  von  Turin  {Zeit.  physikal. 
Chem.,  1900,  34,  403 — 408). — A  mathematical  paper  not  suitable  for 
abstraction.  J.  C.  P. 

A  Model  to  Show  Ionic  Mobility.  By  Friedrich  Kohlrausch 
{Zeit.  physikal.  Chem 1900,  34,  559 — 560). — Small  metallic  cylinders 
representing  various  ions  have  attached  to  them  cords  passing  over 
grooved  wheels,  and  move  up  and  down  in  channels  cut  in  the  face  of 
an  upright  wooden  board.  The  size  of  the  wheels  is  so  adjusted  that 
the  velocities  of  the  cylinders  upwards  and  downwards  are  in  the  ratio 
of  their  ionic  velocities.  J.  C.  P. 

Supposed  Isomerism  of  Red  and  Yellow  Mercuric  Oxide, 
and  the  Surface  Tension  of  Solid  Bodies.  By  Wilhelm  Ostwald 
{Zeit.  physikal.  Chem.,  1900,  34,  495 — 503). — The  difference  of 
potential  found  by  Cohen  (this  vol.,  ii,  184,  381)  is  not  necessarily  in 
conflict  with  the  author’s  view  that  the  only  distinction  between  red 
and  yellow  mercuric  oxide  lies  in  the  size  of  the  grains.  Such  a 
difference  in  grain  would  mean  a  difference  in  solubility,  and  this 
again  would  cause  a  difference  in  potential.  The  author  describes  how 
the  red  oxide  by  mere  rubbing  up  in  a  mortar  takes  on  the  colour  of 
the  yellow  oxide.  That  the  fine  precipitated  yellow  oxide  is  more 
soluble  than  the  larger  grained  red  oxide  was  shown  by  shaking  each 
with  normal  potassium  bromide  solution  until  equilibrium  was  estab¬ 
lished  (compare  Bersch,  Abstr.,  1891,  1413).  As  the  red  oxide  was 
powdered  its  solubility  gradually  approached  that  of  the  yellow  oxide, 
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The  author  regards  this  case  as  illustrating  the  influence  of  surface 
tension  on  chemical  equilibrium,  and  describes  further  experiments 
in  which  a  difference  in  grain  size  was  found  to  cause  a  difference  in 
solubility.  When  two  corresponding  values  of  the  grain  size  and 
solubility  are  known,  a  formula  may  be  obtained  for  the  surface 
tension  between  solids  and  their  saturated  solutions.  J.  C.  P. 

Composition  of  the  Surface  Layers  of  Aqueous  Solutions. 
By  Jan  von  Zawidzki  ( Zeit .  physikal.  Chem.,  1900,  35,  77 — 80). — A 
small  quantity  of  saponin  was  mixed  with  solutions  of  acids,  and  a 
current  of  air,  previously  passed  through  a  similar  solution  (without  the 
saponin),  was  drawn  through  the  acid  causing  it  to  froth  up,  this  froth 
being  collected  and  condensed  in  a  second  vessel.  The  concentrations 
of  acid  in  the  solution  and  froth  were  then  determined.  With  acetic 
and  hydrochloric  acids,  an  increase  of  0*4  and  0*8  per  cent,  respec¬ 
tively  was  found  ;  this  could  not  be  an  effect  of  volatility,  as,  apart 
from  the  precautions  observed,  the  variation  due  to  this  cause  should 
be  in  opposite  senses  for  the  two  acids.  The  results  hence  confirm 
theoretical  deductions  that  the  concentration  is  greater  in  the  surface 
layers.  L.  M.  J. 

Formation  of  Salts  in  Alcoholic  Solutions.  By  Simeon  Tanatar 
and  Boris  Klimenko  (Zeit.  physikal.  Chem.,  1900,  35,  94 — 95). — The 
authors’  previous  experiments  were  extended  to  propionic,  caprylic, 
hippuric,  acetic,  and  chloroacetic  acids  (see  Abstr.,  1898,  ii,  563).  The 
heat  of  neutralisation  by  ammonia  was  in  all  cases  greater  than  that 
by  potassium  hydroxide,  and  the  values  are  not  in  the  same  order. 
For  potassium  hydroxide,  the  values  lie  between  7*4  and  8*9,  and  for 
ammonia  between  11*5  and  14*4,  so  that  they  differ  considerably  from 
the  values  in  aqueous  solutions.  The  authors  intend  to  further  deter¬ 
mine  the  dependence  of  the  values  on  the  state  of  ionisation. 

L.  M.  J. 

Colloidal  Metallic  Solutions.  By  K.  Stoeckl  and  Ludwig 
Vanino  (Zeit.  physikal.  Chem.,  1900,  34,  378 — 379). — A  controversial 
paper  in  which  the  authors  defend  their  views  concerning  the  nature 
of  colloidal  solutions  (this  vol.,  ii,  11).  L.  M.  J. 

Flocculation  of  Turbid  Media.  By  Walthere  Spring  (Eec. 
Trav.  Chim.,  1900,  19,  204 — 235). — This  paper  commences  with  an 
historical  summary  of  the  researches  of  previous  observers  on  liquids 
rendered  turbid  by  the  presence  of  solid  substances  in  a  minute  state 
of  division  (pseudo-solutions),  and  a  bibliography  of  the  subject  is 
given  in  an  appendix.  Details  are  then  given  of  the  author’s  own 
experiments,  the  results  of  which  are  summarised  as  follows. 

Solutions  of  salts  which,  which  like  those  of  polyvalent  metals, 
cannot  be  obtained  in  an  optically  transparent  condition  (Abstr., 
1899,  ii,  537)  bring  about  the  flocculation  of  turbid  liquids  much  more 
readily  than  solutions  of  any  other  salts.  This  result  is  due  partly  to 
the  agglutinative  power  of  the  metallic  hydroxides  formed  by  the 
hydrolysing  action  of  the  water,  and  partly  to  the  flocculating  action 
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of  the  acids  simultaneously  produced.  The  extent  of  the  flocculation 
caused  by  hydroxides  is  closely  connected  with  their  chemical  and 
physical  character  as  well  as  with  the  nature  of  the  turbidity.  The 
behaviour  of  the  turbidity  towards  salt  solutions  somewhat  resembles 
that  of  a  membrane,  the  acid  formed  by  the  hydrolysis  of  the  salt 
traversing  the  liquid  by  diffusion  whilst  the  metallic  hydroxide  is 
precipitated  with  the  substance  causing  the  turbidity.  The  persistence 
of  very  fine  turbidities  bears  a  relation  to  the  Brownian  motion.  In 
consequence  of  this  motion,  particles  suspended  in  pure  water  fre¬ 
quently  collide  with  one  another  without  coming  into  actual  contact, 
but  if  an  electrolyte  is  present  the  particles  agglutinate,  the  Brownian 
motion  ceases,  and  the  flocks  formed  are  deposited.  The  flocculation  of 
liquids  is  not  brought  about  by  electrical  action  at  a  distance,  as  by 
Bontgen  rays  or  the  electricity  developed  by  a  statical  machine  or  an  in¬ 
duction  coil,  and  cannot  therefore  be  compared  with  the  precipitation  of 
dust  particles  in  air.  The  feeblest  electric  current  is,  however,  sufficient 
to  induce  clarification,  which  in  the  majority  of  cases  commences  at  the 
cathode.  Electrolytes  of  the  same  conductivity  but  having  different 
anions  and  cations  influence  the  flocculation  very  unequally.  Elec¬ 
trolytes  having  the  same  cation  induce  flocculation  in  equal  times, 
whilst  the  nature  of  the  anion  plays  only  a  secondary  part.  The  rate 
of  flocculation  in  different  electrolytes  having  the  same  anion  is  exactly 
in  the  order  of  the  velocities  of  the  cations  in  electrolysis.  It  there¬ 
fore  appears  that  the  primary  cause  of  the  flocculation  brought  about 
by  electrolytes  is  to  be  sought  in  the  velocities  of  the  ions.  N.  L. 

Solid  Solutions  and  Isomorphous  Mixtures  of  Saturated 
and  Non-saturated  Open-chain  Compounds.  III.  By  Giuseppe 
Bruni  and  F.  Gorni  (Atti.  Real  Accad .  Lincei,  1900,  [v],  9,  ii,  151 — 156. 
Compare  Abstr.,  1899,  ii,  731). — The  isomorphism  existing  between 
stilbene  and  dibenzyl  ( loc .  cit.)  is  also  observed  in  their  ^-dimethyl- 
derivatives.  Stilbene,  diphenylmethane,  and  diphenylamine  do  not 
form  isomorphous  mixtures  as  is  the  case  with  phenanthrene,  fluorene, 
and  carbazole,  although  the  three  compounds  of  each  group  are 
similarly  related  to  one  another.  Neither  cinnamic  nor  a^ocinnamic 
acid  forms  solid  solutions  with  phenylacetic  acid,  but  this  property  is 
exhibited  by  £>-nitrobenzoie  acid  and  jp-nitrobenzaldehyde.  T.  H.  P. 

Limits  of  the  Solid  State.  V.  By  Gustav  Tammann  (Ann, 
Phys .,  1900,  [iv],  3,  161 — 194.  Compare  Abstr.,  1899,  ii,  635). — 
For  pressures  between  1  and  1200  kilograms  per  sq.  cm.  (the  corre¬ 
sponding  melting  points  being  5*4°  and  36*5°),  the  latent  heat  of  fusion 
of  benzene  has  the  mean  value  30*7  cal.,  and  does  not  vary  appreciably. 
The  volume  changes  accompanying  fusion  have  been  determined  at 
different  points  on  the  melting  point  curve  for  benzene,  naphthalene, 
phosphorus,  and  dimethylethylcarbinol ;  the  volume  change  is  found 
to  diminish  proportionally  to  the  rising  temperature  of  fusion,  although 
considerable  deviations  from  this  rule  are  noted  in  the  case  of  benzene 
above  60°.  The  volume  change  accompanying  the  transition  of 
rhombic  into  monosymmetric  sulphur  is  practically  the  same  for  all 
points  on  the  transition  point  curve.  The  lowering  of  the  freezing 
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point  due  to  foreign  substances  increases  markedly  with  rising 
pressure. 

The  author  then  discusses  the  general  form  of  the  melting  point 
curve  in  the  light  of  these  results.  His  previous  contention  that  the 
volume  change  and  latent  heat  of  fusion  do  not  simultaneously  become 
zero  is  upheld.  Further,  in  the  case  of  a  transition,  when  the 
volumes  of  the  two  phases  are  equal,  one  at  least  being  crystalline, 
the  transition  is  accompanied  by  a  change  of  energy.  J.  C.  P. 

Equilibrium  between  Lead  and  Zinc,  and  Mixtures  of  their 
Fused  Chlorides.  By  W.  Beinders  (Zeit,  cmorg.  Chein.,  1900,  25, 
126 — 145). — When  a  mixture  of  fused  zinc  and  lead  chlorides  is 
electrolysed  between  carbon  poles  with  a  potential  difference  of  15 — 30 
volts,  the  metallic  regulus  formed  consists  almost  entirely  of  lead, 
even  when  the  percentage  of  lead  chloride  in  the  fused  mixture  is 
small.  At  the  temperature  of  the  experiments  (515°)  zinc  and  lead 
are  only  partially  miscible,  and  it  might  be  expected  that  the  curve 
connecting  the  percentage  of  lead  in  the  regulus  with  the  percentage 
of  lead  chloride  in  the  fused  mass  would  show  a  discontinuity.  The 
curve,  however,  is  found  to  be  continuous,  and  it  is  suggested  that  in 
the  electrolysis  the  proportions  of  the  two  metals  liberated  are  not 
those  which  are  in  equilibrium  with  the  fused  mixture.  A  simple 
assumption  would  be  that  they  are  separated  in  the  same  ratio  in 
which  they  are  present  in  the  fused  mixture,  and  that  the  establish¬ 
ment  of  equilibrium  is  a  subsequent  and  secondary  process.  Experi¬ 
ments  were  made  in  which  zinc,  zinc  chloride,  and  lead  chloride  were 
shaken  up  together  for  several  hours  at  515°.  The  greater  portion  of 
the  lead  is  found  in  the  regulus  at  the  end  of  the  experiment,  and  it 
appears  that  in  all  cases  where  the  percentage  of  lead  chloride  in  the 
fused  mixture  is  greater  than  0*1,  the  regulus  consists  almost  exclu¬ 
sively  of  lead. 

If  lead  and  zinc  were  miscible  in  all  proportions  the  potential 
difference  regulus  |  fused  mixture  would  change  continuously  from 
the  value  for  Pb  |  PbCl2  to  that  for  Zn  |  Zn012.  Since,  however,  the 
metals  are  only  partially  miscible,  this  will  not  be  the  case.  When 
a  mixture  of  the  fused  salts  is  in  equilibrium,  (1)  with  the  saturated 
solution  of  zinc  in  lead,  (2)  with  the  saturated  solution  of  lead  in 
zinc,  the  potential  differences  in  the  two  cases  should  be  equal.  This 
is  borne  out  by  experiment,  for  it  is  found  that  the  E.M.F.  of  the 
combination  89*36Pb  10‘64Zn  |  99*9ZnCl2  0TPbCI2  |  PbCl2  |  Pb  is 
the  same  as  that  of  the  combination  3*16Pb  96‘83Zn  |  99,9Zn012 
0*lPbCl2  |  PbCl2  |  Pb,  namely,  0*278  volt  at  515°.  The  potential 
difference  Pb  |  PbCl2  is  raised  by  the  addition  of  zinc.  J.  C.  P. 

Solubility  of  Carbonates  of  Alkaline  Earths  in  Water  con¬ 
taining  Carbon  Dioxide.  By  Guido  Bodlander  (Zeit,  physikal 
( Chem .,  1900,  35,  23 — 32). — The  formulae  representing  the  equilibrium 
between  carbonates,  bicarbonates,  and  carbon  dioxide  are  deduced, 
these  leading  to  the  result  K*C02  —  &(HCOa)3,  or  HQOJk  =  %//c. 

The  values  for  l]k  are  hence  determined  for  solutions  of  calcium  and 
barium  carbonates,  with  results  satisfactorily  constant.  The  case  of 
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magnesium  carbonate  is  more  complicated  on  account  of  the  solubility 
of  the  hydrated  magnesium  carbonate,  but  this  being  taken  into  con¬ 
sideration,  concordant  results  are  obtained.  The  hydrolysis  is  also 
calculated  for  each  of  the  compounds,  and  it  is  shown  that  the  bi¬ 
carbonates  can  only  exist  in  solution  in  the  presence  of  free  carbon 
dioxide.  L.  M.  J. 

Theory  of  the  Fractional  Precipitation  of  Neutral  Salts  and 
its  Application  in  Analytical  Chemistry.  By  Alexander 
Findlay  (Zeit.  physikal.  Ckem .,  1900,  34,  409 — 436). — The  author 
has  studied  the  reversible  reaction  PbS04  +  2NaI  ^Pbl2 +  Na2S04, 
and  found  that  the  equilibrium  constant  given  by  the  equation 
K  =  C2i/CS)  where  and  Cs  are  the  concentrations  of  the  iodine  and 
sulphate  ions  respectively,  has  a  value  between  0*25  and  0*30  at  25°. 
This  result  was  obtained  analytically,  lead  sulphate  and  iodide  being 
shaken  up  with  a  mixed  solution  of  sodium  sulphate  and  iodide  until 
equilibrium  was  established.  The  degrees  of  dissociation  of  the  salts 
in  the  mixed  solution  were  calculated  by  Kay’s  method  (this  vol.,  ii, 
198). 

The  equilibrium  constant  of  such  a  reaction  as  this  defines  the 
extent  to  which  a  separation  of  two  salts  by  fractional  precipita¬ 
tion  can  be  effected.  The  addition  of  a  soluble  lead  salt  to  a  mixed 
solution  of  sodium  iodide  and  sulphate  causes  the  precipitation  of  lead 
iodide  when  the  ratio  C^i/Cg  in  the  solution  is  greater  than  K;  when, 
by  the  removal  of  iodine  ions,  the  ratio  C2ijC8  has  become  equal  to  A, 
further  addition  of  soluble  lead  salt  precipitates  both  sulphate  and 
iodide.  When  the  ratio  C^ijCg  in  the  solution  is  less  than  Ky  lead 
sulphate  is  precipitated  first.  A  few  experiments  showed  that  the 
rate  of  precipitation  of  lead  iodide  is  greater  than  that  of  lead 
sulphate. 

The  values  of  K  obtained  analytically  were  confirmed  electrically. 
The  E.M.F.s  of  the  electrodes  Pb  |  PbI2,NaI  and  Pb  |  PbS04,Na2S04 
were  determined  separately  with  the  help  of  a  normal  electrode,  and 
combination  of  the  values  for  the  separate  electrodes  gave  the  E.M.F. 
II  of  the  cell  Pb  |  PbI2,NaI  |  Na2S04,PbS04  |  Pb.  From  theoretical 
considerations  II  — 0*02953  log.(A/a),  where  K  is  the  equilibrium 
constant  and  a  the  ratio  (72^/C'sin  the  solutions  employed.  The  values 
of  K  calculated  from  this  equation  agree  with  those  obtained 
analytically.  J.  C.  P. 

Studies  on  Inversion.  I.  By  Ernst  Cohen  ( Proc .  K.  Ahad. 
Wetensch .  Amsterdam ,  1900,  2,  618 — 634). — Kayman  and  Sulc  (Abstr., 
1897,  ii,  136)  have  shown  that  solutions  of  cane  sugar  in  very  pure 
water  undergo  inversion  with  a  steadily  increasing  velocity,  and 
Kullgren  finds,  further,  that  non-electrolytes,  such  as  glycerose  and 
sucrose,  exert  a  retarding  influence  on  the  hydrolysis  of  ethyl  acetate 
by  sodium  hydroxide,  due  probably  to  the  formation  of  a  sodium  deriva¬ 
tive  of  the  sugar.  The  author  has  extended  these  investigations  on 
the  apparent  acidic  nature  of  the  sugars,  by  studying  the  effect  of 
sucrose,  invert  sugar,  dextrose,  lsevulose,  and  mannitol  on  the  velocity 
of  hydrolysis  of  A/ 40  ethyl  acetate  by  A/40  sodium  hydroxide  at  25°. 
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The  following  table  gives  the  velocity  constants  for  various  concen¬ 
trations  of  the  different  sugars,  the  value  for  pure  water  being  6*86  : 

Concentration  of  Sugar. 
jV/5.  Nj 10.  N/20.  JV/40.  iV/80. 


Sucrose  .  2*01  3*12  4*29  5*19  5*88 

Invert  sugar  .  0*38  0*67  1'17  2*03  3*38 

Dextrose .  0*79  1*37  2*32  3*69  4*79 

d-Lsevulose .  0*59  1*02  1*88  3*04  4*27 

Mannitol .  5*17  5*85  6*18  6*40  6*81 


Thus,  whilst  mannitol  resembles  methyl  and  ethyl  alcohols  (Kullgren) 
in  exerting  but  a  slight  inflence  on  the  velocity  of  hydrolysis,  the 
sugars,  on  the  other  hand,  have  a  considerable  retarding  effect. 


T.  H.  P. 


Action  of  Bromine  on  Phenylsulphonacetic  Acid  and 
a-Phenylsulphonpropionic  Acid  in  Aqueous  Solution  :  a  Con¬ 
tribution  to  Chemical  Kinetics.  By  Ludwig  Bamberg  (Zeit. 
physikal.  Chem .,  1900,  34,  561 — 592). — Bromine  reacts  with  phenyl¬ 
sulphonacetic  acid  in  several  stages ;  the  first  two  of  these,  consisting 
in  the  formation  of  mono-  and  di-bromophenylsulphonacetic  acids,  takes 
place  with  velocities  which  are  approximately  in  the  ratio  1  *6  :  1.  When 
the  concentration  of  the  bromine  is  high  and  the  halogen  is  in  excess, 
the  reaction  velocity  is  nearly  proportional  to  the  product  of  the  con¬ 
centration  of  the  reacting  acid  and  the  square  root  of  the  bromine 
concentration.  When  the  bromine  concentration  is  low,  the  reaction 
velocity  is  proportional  to  the  product  of  the  concentrations  of  the  re¬ 
acting  substances  ;  the  lower  the  concentration,  the  more  accurately 
does  this  rule  apply.  In  explanation  of  the  somewhat  complicated 
phenomena,  the  author  supposes  that  the  bromine  molecules  in  the 
solution  are  split  into  atoms  to  an  extent  depending  on  the  concen¬ 
tration,  and  that  only  these  atoms  take  part  in  the  reaction. 

The  reaction  between  bromine  and  a-phenylsuiphonpropionie  acid, 
which  is  a  case  of  simple  substitution,  has  also  been  studied.  The 
reaction  velocity  is  found  to  depend  in  the  same  manner  as  above  on 
the  concentrations  of  the  reacting  substances.  The  relative  velocity 
of  the  reactions  becomes  greater  with  increasing  dilution. 

The  paper  contains  also  a  short  account  of  the  action  of  iodine  on 
phenylsulphonacetic  acid,  and  the  formation  therefrom  of  phenyl- 
diiodomethylsul phone.  The  reaction  does  not  lend  itself  to  investiga¬ 
tion  on  the  lines  indicated  above.  J.  C.  P. 

Physical  Condition  of  Substances  Insoluble  in  Water 
formed  in  Gelatin.  By  Cornelis  A.  Lobry  de  Bruyn  (Bee.  Trav. 
Ghirn 1900,  19,  236 — 249). — Details  of  work  already  published  (this 
vol,  ii,  136).  N.  L. 

G.  Linck’s  Crystallographic  Views.  By  Gottlob  Linck  ( Ber ., 
1900,  33,  2284 — 2287). — The  author  replies  to  the  criticisms  of 
Muthmann  (this  vol.,  ii,  533)  by  quoting  a  number  of  observations 
to  prove  the  validity  of  his  crystallographic  method  for  correcting 
atomic  weights.  E.  G. 

vol.  lxxviij.  ii.  50 
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Laboratory  Apparatus.  By  Frederick  W.  Streatfeild  and 
Frank  Southerden  ( Chem .  News ,  1900,  82,  56). — To  aid  in  the  dis¬ 
tillation  of  substances  which  tend  to  solidify  in  the  condenser,  a  second 
tube  is  passed  through  the  inner  tube ;  into  this  steam  can  be  admitted 
when  any  obstruction  is  threatened. 

A  second  apparatus  is  to  serve  for  drying  substances  in  a  current  of 
hot  air  previous  to  taking  the  melting  points.  The  substance  is 
placed  on  a  piece  of  drying  paper  in  the  horizontal  limb  of  a  piece  of 
bent  combustion  tube  held  in  a  clamp,  the  other  limb  is  turned 
downwards  at  an  angle  of  140°  and  is  heated  by  a  Bunsen  burner. 
The  temperature  can  be  adjusted  by  manipulating  the  flame,  and  is 
recorded  and  controlled  by  a  thermometer  suspended  horizontally  with 
the  bulb  just  above  the  substance.  D.  A.  L. 

Modification  of  the  Water  Vacuum  Pump.  By  Martin  H. 
Ittner  (. Amer .  Chem.  J.,  1900,  24,  253 — 255). — The  author  has  devised 
an  improved  form  of  the  water-pump,  which  has  been  found  to  be 
well  adapted  for  distillation  under  low  pressures.  The  most  im¬ 
portant  point  is  that  the  water  supply  is  drawn  from  a  large  bottle, 
the  water  level  in  which  is  kept  constant,  so  that  no  water  will 
be  drawn  back  into  the  vessel  which  is  being  exhausted  and  the 
pressure  is  not  liable  to  variation  by  bubbles  of  air  being  carried  over 
into  the  pump  with  the  water.  For  details,  the  diagram  in  the 
original  must  be  consulted.  E.  G. 

Economical  Constant  Gas  Generator.  By  Georg  August 
Koenig  (Zeit.  anal.  Chem.,  1900,  39,  508 — 511). — This  generator 
is  designed  both  to  check  the  waste  of  hydrogen  sulphide  which  occurs 
in  many  laboratories  and  to  furnish  the  gas  instantly  even  when  the 
laboratory  temperature  is  too  low  for  dilute  sulphuric  acid  to  react 
with  ferrous  sulphide.  The  ferrous  sulphide  is  contained  in  a  tubular 
vessel  with  a  water  jacket  which  is  kept  at  80°  by  a  small  flame. 
The  acid  drops  in  at  the  top  of  the  generator  from  a  stopcock  thistle 
funnel.  This  funnel  can  be  replenished  from  a  reservoir,  but  if  made 
to  hold  50  c.c.  and  supplied  with  Nj 2  acid,  a  single  filling  suffices  for 
almost  any  qualitative  reaction.  The  neutralised  acid  flows  away  by 
a  wide-bore  stopcock  and  rubber  tube  at  the  lower  end  of  the 
generator ;  only  about  5 — 8  per  cent,  of  the  acid  escapes  neutralisation. 

M.  J.  S. 
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Influence  of  Finely  Divided  Platinum  on  the  Combination 
of  Hydrogen  and  Oxygen.  By  William  French  ( Chem .  News , 
1900,81,  292 — 294.  Compare  Proc.,  1897,  13,  52). — Experiments  are 
described  in  which  oxygen  and  hydrogen  in  electrolytic  mixture  and 
thoroughly  dried  did  not  combine  when  exposed  to  dry  platinum 
sponge,  although  the  same  mixture  exploded  when  ignited  or  when 
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brought  into  contact  with  moist  platinum  sponge  especially  in 
presence  of  light.  D.  A,  L. 

Action  of  Permanganate  on  Hydrogen  Peroxide  and  on 
Caro’s  Acid.  By  Adolf  von  Baeyer  and  Victor  Villiqer  (Ber.,  1900, 
33  2488 — 2497). — Berthelot,  who  noticed  that,  when  a  dilute 
sulphuric  acid  solution  of  potassium  permanganate  is  added  to 
hydrogen  peroxide  at  -  12°,  the  colour  of  the  mixture  disappears 
without  the  evolution  of  oxygen,  attributed  this  result  to  the 
formation  of  the  peroxide  H203  (Abstr.,  1880,  444).  This  explanation, 
however,  is  incorrect,  the  phenomenon  being  one  of  supersaturation  ; 
the  gas  is  readily  evolved  on  shaking  the  solution  and  the  rate  of 
evolution  depends  on  the  temperature ;  the  time  required  for  the 
liberation  of  the  theoretical  amount  at  —  16°  is  20  minutes,  whilst  at 
+ 15°  this  velocity  is  doubled. 

A  given  quantity  of  potassium  permanganate  evolves  more  oxygen 
when  mixed  with  Caro’s  acid  than  with  hydrogen  peroxide.  Bach 
supposed  that  this  was  due  to  the  existence  of  a  higher  peroxide 
H204  (this  vol.,  ii,  470).  This  view  of  the  reaction  is  erroneous,  the 
result  being  due  to  a  catalytic  decomposition  of  Caro’s  acid.  The 
amounts  of  oxygen  evolved  vary  with  the  temperature  and  at  0°,  18°, 
and  34°  they  are  equal,  respectively,  to  2*5,  3*5,  and  4*5  times  the 
volume  of  the  gas  evolved  from  hydrogen  peroxide.  The  Caro’s  acid 
employed  by  Bach  consisted  of  a  mixture  of  this  reagent  with 
hydrogen  peroxide ,  the  latter  substance  first  reduces  a  portion  of  the 
permanganate  to  manganous  sulphate,  a  portion  of  the  Caro’s  acid 
then,  oxidises  this  salt  to  manganic  sulphate,  the  peroxidised  salt 
subsequently  acting  catalytically  on  the  remainder  of  the  oxidising 
agent  decomposing  it  with  the  evolution  of  oxygen.  This  catalytic 
decomposition  of  Caro’s  reagent  depends  on  the  presence  of  manganous 
sulphate,  an  acid  solution  of  potassium  permanganate  having  no 
immediate  action  on  pure  Caro’s  acid  ;  excess  of  the  proto-salt, 
however,  exercises  a  retarding  influence,  and  when  it  is  added  to 
the  reacting  mixture  at  the  commencement  of  the  experiment,  the 
time  required  to  complete  the  decomposition  is  3  hours  instead  of  20 
minutes. 

The  paper  contains  a  discussion  of  the  explanations  put  forward  by 
Schonbein,  by  Weltzien  and  Traube,  and  by  Berthelot  to  account  for 
the  reaction  between  hydrogen  peroxide  and  permanganic  acid. 

Pure  Caro’s  acid  is  prepared  by  triturating  potassium  persulphate 
with  concentrated  sulphuric  acid  and  pouring  the  mixture  on  to 
chopped  ice  ;  the  solution  thus  produced  is  shown  to  be  free  from 
hydrogen  peroxide  by  testing  with  titan osulphuric  acid.  A  dilute 
sulphuric  acid  solution  of  Caro’s  acid  and  potassium  permanganate 
may  be  employed  in  testing  the  relative  stability  of  organio 
compounds  towards  oxidising  agents.  The  liquid  paraffins  (“  Benzin  ”) 
decolorise  the  solution  very  slowly,  hexamethylene  more  rapidly,  and 
benzene  immediately. 

Oxalic  and  succinic  acids  are  exceedingly  stable  towards  this  reagent 
whilst  phthalic  and  adipic  acids  are  rapidly  attacked.  G.  T.  M. 
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Autoxidation.  By  Fritz  Haber  (Zeit.  physikal.  Chem.,  1900,  34, 
513 — 521). — A  discussion  of  the  theory  of  oxidation  both  in  absence 
and  in  presence  of  water.  The  equation  02  +  2H20  ^  2H202  is  re¬ 
solved  into  the  two  others  :  (1)  02  ^  O  +  O,  (2)  02  +  H20  =  H202  +  O. 
These  two  equations  indicate  the  connecting  link  between  the  phenomena 
of  oxidation  in  presence  of  water  and  those  in  absence  of  water.  The 
slowness  of  many  reactions  in  absence  of  water  is  then  to  be  accounted 
for  by  the  different  reaction  velocities  of  the  equations  (1)  and  (2). 
The  author  treats  the  subject  also  from  the  purely  dynamical  point  of 
view.  J.  C.  P. 

Autoxidation.  II.  By  Fritz  Haber  and  Fr.  Bran  (Zeit.  physikal . 
Chem .,  1900,  35,  81 — 93). — Ostwald  has  attributed  autoxidation  to 
the  formation  of  intermediate  peroxides,  and  has  shown  that  the  two 
processes  must  be  capable  of  expression  by  definitely  connected 
equations.  The  author  shows  that  this  is  the  case  if  autoxidation  in 
the  presence  of  water  is  attributed  to  the  formation  of  hydrogen 
peroxide,  and  in  all  the  cases  examined  (namely,  the  following  pairs, 
sodium  sulphite  and  sodium  arsenite,  sodium  sulphite  and  nickelous 
hydroxide,  indigo  and  benzaldehyde,  triethylphospnine  and  indigo, 
potassium  ferrocyanide  and  benzaldehyde),  one  of  the  compounds  is 
reactive  with  hydrogen  peroxide,  whilst  the  other  is  not.  The  equations 
representing  the  oxidation  may  be  written  M  +  02  +  H20  =  MO  +  H202 ; 
M  +  H202  =  M(OH)2  (compare  this  vol.,  ii,  593,  and  preceding  abstract). 

L.  M.  J. 

Chang©  in  Composition  of  Liquid  Air  on  Evaporation.  By 
A.  A.  Grousinoff  («/.  Buss.  Phys .  Chem.  Soc.,  1900,  32,  ii,  107 — 114). 
— Liquid  air,  obtained  from  Linde’s  apparatus,  was  allowed  to  evapo¬ 
rate  from  a  Dewar  vacuum  tube,  the  gas  formed  being  collected  and 
analysed.  The  results  show  that  the  law  expressing  the  change  in 
composition  of  liquid  air  on  evaporation  is  independent  of  the  speed 
of  evaporation.  From  the  numbers  obtained,  curves  are  constructed 
showing  the  variation  of  the  percentage  of  oxygen  with  the  proportion 
of  the  air  evaporated,  and  also  the  percentage  of  oxygen  at  any  time 
during  the  evaporation.  These  curves  show  that  the  liquid  air  pre¬ 
pared  by  Linde’s  apparatus  contains  32*5  per  cent,  of  oxygen  which  is 
reduced  to  the  normal  proportion  (21  per  cent.)  after  40  per  cent,  of 
the  liquid  has  evaporated.  T.  H.  P. 

Nature  of  the  Accessory  Combustible  Gases  in  the  Air  of 
Paris.  By  Armand  Gautier  ( Compt .  rend.,  1900,  131,  535 — 539). — 
The  ratio  of  carbon  to  hydrogen  in  the  products  of  combustion  of  the 
air  of  Paris,  after  the  hydrogen  present  in  the  free  state  (this  vol., 
ii,  537,  538)  has  been  taken  into  account,  is  always  higher  than  that 
corresponding  with  methane.  The  reaction  with  iodic  anhydride 
shows  that  this  highly  carburetted  gas  is  not  an  olefine  or  an 
acetylene,  and  it  is  therefore  in  all  probability  benzene  and  its  ana¬ 
logues,  or  some  of  the  pyrogenic  hydrocarbons.  Assuming  it  to  be 
benzene,  the  combustible  constituents  in  100  litres  of  Paris  air  are, 
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on  an  average,  hydrogen,  19*5  c.c. ;  methane,  12*1  c.e,  ;  benzene  and 
its  analogues,  1*7  c.c.;  carbon  monoxide  with  traces  of  olefines  and 
acetylenes,  0*2  c.c.  C.  H.  B. 

Formation  of  Ozone  by  a  Point-discharge  in  Oxygen.  By 
Emil  Warburg  ( Sitzungsber .  k .  Preuss.  Akad.  Wiss .,  1900,  712 — 721). — 
A  formula  is  deduced  for  the  rate  of  formation  and  decomposition 
of  ozone  by  means  of  a  point-discharge  in  oxygen,  and  has  been 
verified  by  experiments  carried  out  in  a  ‘  differential  ozonometer  ’  in 
which  the  amount  of  ozone  produced  is  determined  from  the  decrease 
or  increase  of  pressure.  The  maximum  percentage  of  ozone  by 
volume  was  found  to  be  5*74  at  -  71°,  4*19  at  0°,  3*53  at  17°,  2*22  at 
50°,  and  1*23  at  93°,  and  the  rates  at  which  the  ozone  is  produced  and 
decomposed  at  each  of  these  temperatures  were  determined  separately 
by  measuring  the  velocity  of  change.  In  a  second  series  of  experi¬ 
ments,  a  negative  point-discharge  was  found  to  give  about  three  times 
as  much  ozone  as  a  positive  discharge  at  0°,  19°,  and  48°.  T.  M.  L. 

Ozone.  IV.  By  Albert  Ladenburg  ( Ber .,  1900,  33,  2282 — 2284). 
— A  reply  to  Brunck  (this  vol.,  ii,  572),  who  has  recently  cast  doubt 
on  the  validity  of  the  author’s  determinations  of  the  molecular 
weight  of  ozone.  E.  G-. 

Molecular  Weight  and  Vapour  Density  of  Sulphur.  By 
Otto  Bleier  and  Leopold  ECohn  ( Monatsh .,  1900,  21,575 — 620). — As 
the  numbers  previously  obtained  (this  vol.,  ii,  203)  do  not  exclude  the 
possibility  that  the  sulphur  molecule  is  greater  than  S8,  and  that  at 
the  temperatures  employed,  partial  dissociation  had  occurred,  further 
series  of  determinations  have  been  made.  They  show  that  at  the  same 
temperature  but  with  slight  increments  in  pressure  the  density  of 
sulphur  vapour  gradually  approaches  the  value  eight,  but  so  gradually 
that  it  never  actually  reaches  it.  As  this  has  been  proved  for  several 
temperatures  it  is  concluded  that  the  molecule  of  sulphur  must 
contain  eight  atoms.  The  authors  claim  that  their  method  for 
vapour  density  determinations  of  dissociated  vapours  under  reduced 
pressure  is  free  from  the  serious  objections  which  have  been  raised 
against  the  V.  Meyer  method. 

The  sulphur  obtained  in  the  apparatus  at  the  end  of  the  experi¬ 
ments  is  the  modification  insoluble  in  carbon  disulphide,  but  at  the 
higher  temperatures,  namely,  in  diphenylamine  vapour  and  occasionally 
in  amyl  benzoate  vapour  under  reduced  pressure  and  in  an  atmosphere 
of  nitrogen,  a  black  modification  of  sulphur  with  a  high  metallic  lustre 
has  been  observed.  This  variety  is  only  slowly  volatile,  burns  with 
a  bright  luminous  flame,  and  is  less  brittle  than  yellow  sulphur.  It  is 
possible  that  it  is  identical  with  the  substance  known  as  Magnus’s 
black  sulphur  or  with  the  modification  of  sulphur  described  by 
Dietzenbacher  (Compt.  rend.,  1863,  56,  39),  and  there  is  a  further 
possibility  that  it  may  contain  organic  matter. 

After  determinations  in  amyl  benzoate  vapour,  part  of  the  sulphur 
is  often  left  as  clear,  oily  drops,  which  solidify  when  touched. 

J.  J.  S. 
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Action  of  Alkaline  Hydroxides,  of  Water  and  of  Hydrogen 
Peroxide  on  Nitrogen  Iodide.  By  F.  D.  Chattaway  and  K.  J, 
P.  Orton  {Amer.  Chem.  t L,  1900,24,  318 — 330.  Compare  Proc.,  1899, 
15,  18). 

Action  of  Acids  on  Nitrogen  Iodide.  By  F.  D.  Chattaway  and 
H.  P.  Stevens  {Artier.  Chem.  J 1900,  24,  331 — 341.  Compare 
Proc.,  1899,  15,  19). 

Formation  and  Constitution  of  Nitrogen  Iodide.  By  F.  D. 
Chattaway  and  K.  J.  P.  Orton  ( Amer .  Chem.  J 1900,  24,  342 — 355. 
Compare  Proc.,  1899,  15,  20), 

Condition  of  Nitrous  Acid  in  Aqueous  Solutions.  By  A.  V. 
Saposchnikoff  {J.  Russ .  Phys.  Chem.  Soc 1900,  32,  375 — 381). — At 
0°,  aqueous  solutions  of  nitrous  acid  are  stable  but  on  heating, 
gradual  decomposition  takes  place  according  to  the  equation  : 
3HN02  =  HN03-f  2NG  +  H20.  The  author  has  investigated  the  rate 
of  this  decomposition  and  also  the  conditions  of  equilibrium  of 
aqueous  nitrous  acid  in  an  atmosphere  of  nitric  oxide,  but  no 
equilibrium  constant  could  be  determined.  On  mixing  chloroform 
with  an  aqueous  solution  of  nitrogen  trioxide,  the  latter  becomes 
distributed  between  the  two  solvents  but  the  concentration  ratio  has 
not  a  constant  value.  T.  H.  P. 

Reaction  of  Nitroso-derivatives.  By  Angelo  Angeli  and 
Francesco  Angelico  {Atti  Real.  Accad.  Lincei ,  1900,  [v],  9,  ii,  44 — 46. 
Compare  this  vol.,ii,594). — The  ready  resolution  of  nitrohydroxylaminic 
acid  into  nitrous  and  hyponitrous  acids  which  is  brought  about  by  the 
action  of  aldehydes  or  of  metallic  sulphites,  is  further  exemplified  by 
the  action  of  nitroso-derivatives  in  which  the  nitrogen  atom  is  ter  valent 
in  function.  Thus  nitrosobenzene  is  readily  dissolved  by  an  aqueous 
solution  of  sodium  nitrohydroxylaminate,  yielding  the  sodium  salts  of 
nitrous  acid  and  of  nitrosophenylhydroxylamine.  T.  H.  P. 

Reduction  of  Nitrates  by  Lactic  Acid.  By  Ludwig  Vanino 
and  O.  Hauser  [Zeit.  anal.  Chem.,  1900,  39,  506 — 507). — The  dry 
nitrates  of  bismuth,  mercury  (both  mercurous  and  mercuric),  cadmium, 
silver,  lead,  cobalt,  and  nickel,  are  decomposed,  with  separation  of  the 
respective  metals,  when  heated  with  lactic  acid.  The  chlorides  and 
sulphates  of  the  same  metals  show  no  reduction,  neither  do  the  nitrates 
of  aluminium,  the  alkaline  earths,  and  alkalis.  Ferric  nitrate  gives 
a  black  magnetic  powder,  but  whether  this  is  metallic  iron  has  not 
been  ascertained.  M.  J.  S. 

Preparation  of  Phosphorus  Free  from  Arsenic.  By  Emilio 
Noelting  and  W.  Feuerstein  (Ber.,  1900,  33,  2684 — 2685). — By 
distilling  ordinary  phosphorus  twice  with  steam  in  a  current  of  carbon 
dioxide,  a  product  is  obtained,  which,  on  conversion  into  the  red 
modification,  and  treatment  with  ammonium  nitrate,  yields  no  trace 
of  arsenic;  Winkler’s  view  (this  vol.,  ii,  476)  as  to  Fittica’s  supposed 
transformation  of  phosphorus  into  arsenic  is  thus  confirmed. 

W.  A.  D. 
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Composition  of  Soot  from  Mineral  Coal.  By  H.  Warth 
( Chem .  News ,  1900,  82,  6). — The  aqueous  extract  of  the  soot  on 
evaporation  gave  a  very  hygroscopic  mass  ;  the  ammonium  salts  were 
sublimed  from  it,  and  the  residue  was  lixiviated  with  water  to  ascertain 
the  proportion  of  fixed  salts.  The  numbers  obtained  were  :  ammonium 
sulphate,  0T  ;  ammonium  chloride,  7*3  ;  non-volatile  soluble  salts, 
1*3  per  cent,  of  the  original  soot.  D.  A.  L. 

Krypton.  By  Albert  Ladenburg  and  C.  KrIIgel  (> Sitzungsber . 
K .  Preuss.  Akad.  Wiss 1900,  727 — 728.  Compare  this  vol.,  ii, 
540). — No  simpler  method  of  preparing  krypton  has  yet  been  found  than 
that  already  described  ( loc .  cit.),  and  the  32  c.c.,  or  0*083  gram,  isolated 
from  850  litres  of  liquid  air  probably  represents  the  normal  proportion 
of  the  gas  in  the  atmosphere,  which  would  thus  be  about  0*00001  per 
cent.  The  semi-solid  residue  from  3  litres  of  liquid  air,  when  freed 
from  carbon  dioxide,  nitrogen,  and  oxygen,  gave  a  residue  of  argon  but 
no  krypton. 

The  density  of  the  gas  when  purified  by  a  further  fractionation  gave 
the  value  59*01  for  the  molecular  weight  (02  =  32),  confirming  the 
earlier  values  and  the  hypothesis  as  to  the  position  of  krypton  in  the 
periodic  system.  T.  M.  L. 

Action  of  Chlorine  on  Metallic  Silver  in  the  Light  and  in 
the  Dark.  By  Y.  von  Cordier  ( Monatsh .,  1900,  21,  655 — 670. 
Compare  this  vol.,  ii,  343). — Bed  light  does  not  facilitate  the 
union  of  chlorine  and  silver,  but  blue  and  violet  light  favour 
the  combination,  although  in  the  latter  cases  reduction  is  also 
accelerated. 

Light  which  has  traversed  a  sufficiently  thick  layer  of  chlorine 
behaves  very  similarly  to  red  light ;  the  result  depends  largely  on 
whether  the  chlorine  used  for  filtering  the  light  is  dry  or  moist ;  if 
dry,  the  action  is  pretty  much  the  same  as  when  white  light  is  used, 
but  if  the  light  is  passed  through  moist  chlorine  a  considerable 
diminution  in  the  activity  of  combination  is  noticeable.  The  differ¬ 
ence  is  even  greater  if  a  little  hydrogen  is  added  to  the  moist  chlorine. 
Bontgen  rays  have  no  perceptible  influence  on  the  combination  of 
chlorine  and  silver.  J.  J.  S. 

Some  Complex  Silver  Salts.  By  Karl  Hell  wig  ( Zeit .  anorg. 
Chem.,  1900,  25,  157 — 188). — Silver  iodide  and  nitrate  exist  in  com¬ 
mon  solution  as  a  complex  salt ;  this  is  shown  by  the  lowering  of  the 
boiling  point  due  to  the  addition  of  the  iodide  to  a  solution  of  the 
nitrate.  The  solubility  of  the  iodide  in  solutions  of  the  nitrate  has 
been  determined,  and  the  values  obtained  have  been  used  in  applying 
the  law  of  mass  action  to  the  dissociation  of  the  double  salt ;  in  this, 
experiment  agrees  fairly  well  with  theory,  although  the  presence  of 
other  complex  salts  than  Ag3I(N03)2  seems  to  introduce  a  disturbing 
factor.  When  this  double  salt  is  electrolysed,  the  silver  iodide  is 
found  to  migrate  to  the  cathode— a  case  of  a  complex  cation.  The 
solubilities,  at  25°  in  3 N  silver  nitrate  solution,  of  silver  iodide, 
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bromide,  chloride,  cyanide,  and  thiocyanate  are  respectively  9*4,  2*13, 
5 ‘6,  9*1,  2*6  millimolecules  per  litre. 

The  tendency  of  insoluble  silver  salts  to  form  complex  anions  has 
also  been  investigated.  The  solubility  of  these  salts  in  the  corre¬ 
sponding  alkali  salts  is  greatest  for  the  cyanide,  followed  by  the  thio¬ 
cyanate,  iodide,  bromide,  and  chloride.  The  author’s  observations  are 
in  good  agreement  with  Abegg  and  Bodlander’s  theory  (Abstr.,  1899, 
ii,  542)  regarding  the  formation  of  complex  ions. 

The  existence  of  the  following  double  salts  in  solid  form  has  been 
confirmed:  AgoI(NO„)9,  AgJMX,  Ag2BriNDo,  Ag,CN(NOo)2,  K2AgI3, 
KAgI2,  KAg(ONS)2.  The  double  salt,  Ag3CNS(N03)2,  has  been  pre- 
pared  for  the  first  time.  J.  C.  P. 

Silver  Peroxysulphate  and  Peroxyacetate.  By  Eduard 
Mulder  ( Rec .  Trav.  Chim .,  1900,  19,  115 — 165.  Compare  Abstr., 
1896,  ii,  561  ;  1897,  ii,  260  and  551  ;  1899,  ii,  483).— The  first  part 
of  this  paper  is  devoted  to  a  detailed  consideration  of  the  preparation 
and  properties  of  silver  peroxysulphate,  of  which  a  short  account  has 
already  been  given  (Abstr.,  1899,  ii,  483).  The  influence  of  experi¬ 
mental  conditions  on  the  yield  and  purity  of  the  compound  is  dis¬ 
cussed,  and  the  factors  of  prime  importance  are  shown  to  be  the 
strength  of  the  current,  the  concentration  of  the  solution,  the  rate  at 
which  the  solution  is  neutralised  during  the  electrolysis,  and  the  time. 
Details  are  then  given  of  the  analysis  and  products  of  decomposition 
of  a  number  of  different  preparations,  and  some  modifications  and  im¬ 
provements  in  the  various  processes  are  described.  The  use  of  two 
filters  is  found  advisable,  the  first  containing  silver  carbonate  to 
neutralise  the  free  acid  formed  during  electrolysis,  whilst  the  second 
contains  silver  sulphate,  whereby  the  concentration  of  the  solution  is 
maintained.  The  formation  and  decomposition  of  silver  peroxysul¬ 
phate  are  theoretically  discussed,  an  analogy  is  drawn  between  oxy- 
sulphuric  and  persulphuric  acids,  and  a  structural  formula  for  the 
former  is  suggested.  Remarks  are  also  made  on  the  action  of  per¬ 
sulphuric  acid  on  hydrogen  peroxide,  the  behaviour  of  silver  peroxide, 
peroxysulphate,  and  peroxynitrate  as  oxidising  agents,  the  separation 
of  oxynitric  and  oxysulphurie  acids  by  dialysis,  the  rate  of  spontaneous 
decomposition  of  silver  peroxysulphate  and  peroxynitrate,  experiments 
on  the  yield  of  the  latter  salt  as  a  function  of  the  time,  and  the 
separation  of  silver  nitrate  and  sulphate  by  means  of  alcohol.  The 
general  question  of  the  formation  of  compounds  of  silver  salts  of  oxy- 
acids  with  silver  peroxide  is  considered. 

In  the  second  part  of  the  paper,  an  account  is  given  of  a  preliminary 
series  of  experiments  on  the  electrolysis  of  silver  acetate.  The  most 
favourable  conditions  for  the  formation  of  the  product  at  the  anode 
are  difficult  to  determine,  and  the  analyses  thereof  are  as  yet  incom¬ 
plete,  but  the  production  of  a  compound  of  the  general  composition 
&Ag202,2/(Ag0Ac,20),  analogous  to  the  peroxysulphate  and  peroxy¬ 
nitrate,  is  regarded  as  demonstrated.  In  the  preparation  of  this  sub¬ 
stance,  silver  oxide  is  found  to  be  better  adapted  than  the  carbonate 
for  the  neutralisation  of  the  free  acid  formed.  It  is  suggested  that 
the  further  investigation  of  silver  peroxyacetate  will  throw  light  on 
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the  phenomena  of  the  electrolysis  of  the  salts  of  organic  acids  in 
general.  N.  L. 

Solubility  of  Calcium  Carbonate  in  Sea  water.  By  Ernst 
Cohen  and  H.  Karen  ( Proc .  K .  Akad.  Wetensch.  Amsterdam ,  1900,  3, 
63 — 66). — Artificial  sea-water,  free  from  calcium  carbonate,  was  agi¬ 
tated  with  this  substance  by  means  of  a  current  of  air,  and  excess  of 
carbon  dioxide  subsequently  expelled  by  a  current  of  air  free  from  this 
gas.  In  eight  days,  calcium  carbonate  corresponding  with  53*94  milli¬ 
grams,  and  in  seventeen  days  with  57*27  milligrams  of  combined 
carbon  dioxide  per  litre,  was  dissolved  at  15°.  Sea- water,  which  con¬ 
tains  52*8 — 55  milligrams  of  neutral  combined  carbon  dioxide  per  litre, 
must  therefore  be  saturated  with  calcium  carbonate.  G.  T.  M. 

Orthoplumbates  of  the  Alkaline  Earths.  IV.  Lead 
“  Peroxide.”  By  Georg  Kassner  (Arch.  Pharm 1900,  238, 

449 — 458.  Compare  Abstr.,  1899,  ii,  657). —  Calcium  perplumbate, 
already  obtained  from  the  metaplumbate,  can  also  be  obtained  from 
the  crystallised  orthoplumbate,  Ca2Pb04,4H20,  by  heating  it,  best  in  a 
current  of  oxygen,  but  also  in  a  current  of  nitrogen  or  in  a  vacuum  ; 
its  formation  is  due  to  an  intramolecular  transformation  or  oxidation. 
The  temperature  employed  should  be  about  260 — 280°,  and  the  heating 
should  not  be  continued  too  long  (about  2  hours  suffice).  C.  F.  B. 

Some  Isomeric  Halogen  Compounds  of  Thallium  and  the 
Constitution  of  Double  Salts.  By  Allerton  S.  Cushman  (Amer. 
Ghem.  t/i,  1900,  24,  222 — 242). — When  thallous  chloride  is  shaken 
with  bromine  and  water,  and  afterwards  dissolved  in  boiling  water 
acidified  with  nitric  acid,  the  compound,  TlClBr2,3TlCl,  separates  on 
cooling  in  orange-coloured,  hexagonal  plates. 

If  thallous  bromide  is  suspended  in  hot  water  and  treated  with 
solution  of  thallic  chloride,  the  compound ,  TlCl3,3TlBr,  is  deposited  in 
orange,  hexagonal  plates  ;  under  similar  conditions,  thallous  chloride 
unites  with  thallic  bromide  to  form  an  isomeric  compound,  TlBr3,3TlCl, 
which  dissolves  on  boiling,  and,  if  the  solution  is  rapidly  cooled,  is 
obtained  in  blood-red,  hexagonal  crystals.  The  former  compound  is 
very  stable,  and  can  be  crystallised  from  water  unchanged ;  its  red 
isomeride,  on  the  other  hand,  is  very  unstable  and  easily  decomposed 
by  water.  If  the  orange  compound,  TlCl3,3TlBr,  is  treated  with 
excess  of  thallic  chloride,  the  sesquichloride,  T1C13,3T1C1,  is  produced, 
whilst  by  the  action  of  thallic  bromide,  long,  yellow  needles  of  the 
double  salt,  TlBr3,TlCl,  are  obtained,  which  on  recrystallisation  from 
water  are  converted  into  dark  red  crystals  of  TlBr3,3TlCl.  In  the 
process  of  preparing  the  red  compound  by  the  action  of  thallous  chlor¬ 
ide  on  thallic  bromide,  it  was  found  possible,  by  varying  the  dilution, 
to  obtain  directly  the  yellowneedles,  TlBr3,TlCl,  the  orange  compound, 
TlCl3,3TlBr,  or  the  red  compound,  TlBr3,3TlCl. 

In  order  to  elucidate  the  constitution  of  these  double  salts,  deter¬ 
minations  were  made  of  the  electrical  conductivity  of  solutions  of  the 
thallium  chlorides  and  bromides  ;  the  results  “  appear  to  find  a  more 
rational  explanation  under  Werner’s  hypothesis  than  under  the  old 
linkage  theory.”  E.  G. 
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Preparation  and  Properties  of  Neodymium  and  Praseody¬ 
mium  Carbides.  By  Henri  Moissan  ( Gompt .  rend,,  1900,  131, 
595 — 600.  Compare  Abstr.,  1896,  ii,  422). — Neodymium  carbide ,  NeC2, 
prepared  by  gently  calcining  a  compressed  cylindrical  mass  of  neody¬ 
mium  oxide,  Ne203,  and  sugar  carbon  moistened  with  turpentine  until 
combustible  gases  are  no  longer  evolved,  and  then  heating  the  residue 
for  four  minutes  in  the  electric  furnace  by  means  of  a  current  of  900 
amperes  and  50  volts,  is  obtained  in  the  form  of  yellow,  hexagonal 
plates  of  sp.  gr.  5*15. 

Praseodymium  carbide ,  PrC2,  produced  in  similar  manner  by  substi¬ 
tuting  praseodymium  oxide,  Pr02,  for  the  neodymium  compound  in  the 
above  experiment,  closely  resembles  the  preceding  carbide ;  it  has  a 
sp.  gr.  5 '10. 

These  substances  are  not  reduced  by  hydrogen  at  a  red  heat. 
Nitrogen  or  ammonia  attacks  the  carbides  at  1200°,  the  former  gas 
forming  nitrides  and  the  latter  a  mixture  of  hydrides  and  nitrides ; 
the  product  in  the  second  case  evolves  hydrocarbons  and  ammonia  on 
treatment  with  water. 

When  the  carbides  are  greatly  warmed  in  fluorine,  a  vigorous  action 
takes  place  accompanied  by  incandescence ;  the  resulting  fluorides  are 
insoluble  in  water,  and  somewhat  infusible  and  non-volatile.  The 
halogens  act  on  the  carbides  only  at  red  heat,  the  intensity  of  the 
action  diminishing  from  chlorine  to  iodine ;  the  anhydrous  haloid  salts 
produced  are  all  soluble  in  water.  A  soluble  product  is  likewise 
obtained  by  the  action  of  hydrogen  chloride  at  a  dull  red  heat.  When 
heated  at  400°  in  a  current  of  oxygen,  neodymium  carbide  is 
completely  decomposed,  leaving  a  mauve  oxide ;  praseodymium  carbide, 
when  similarly  treated,  yielding  a  black  oxide.  Sulphur  and  hydrogen 
sulphide,  at  temperatures  between  400°  and  1000°  give  rise  to  sulphides 
which  are  decomposed  by  water  or  dilute  acids.  Carbon  readily 
dissolves  in  the  fused  carbides,  and  the  cooled  product  presents  a 
fracture  similar  to  that  of  plumbago  owing  to  the  presence  of  graphite 
crystals. 

Water  decomposes  these  carbides  as  readily  as  those  of  cerium, 
lanthanum,  and  yttrium,  a  mixture  of  gaseous  hydrocarbons  being 
evolved,  whilst  the  residue  consists  of  liquid  and  solid  hydrocarbons 
and  hydrated  oxides.  The  composition  of  the  gaseous  mixture  is  very 
similar  in  both  cases,  the  gas  consisting  of  acetylene  (65  to  68  per 
cent),  olefines  (2*5  to  7  per  cent.),  and  paraffins  (27  to  30  per  cent.). 
Hot  concentrated  sulphuric  acid  is  reduced  by  the  carbides  yielding 
sulphur  dioxide.  Dilute  nitric  acid  rapidly  oxidises  these  compounds, 
yielding  the  metallic  nitrates  ;  the  concentrated  acid  has  no  action  on 
them. 

The  carbides  of  the  cerium  group  of  metals  evolve  a  mixture  of 
hydrocarbons,  and  differ  markedly  from  those  of  alkaline-earth  series 
which  yield  acetylene  only,  and  also  from  aluminium  carbide,  which 
furnishes  methane.  G.  T.  M. 

Hydroxides  of  Aluminium.  By  Eugene  T.  Allen  ( Ckem .  News, 
1900,  82,  75 — 76). — The  author  is  of  opinion  that  precipitated 
alumina  has  the  composition  Al(OH)3,  whether  prepared  by  pre- 
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cipitating  warm  or  in  the  cold  with  ammonia,  by  boiling  a  soluble 
aluminate  with  ammonium  chloride,  by  boiling  the  basic  carbonate 
with  water  or  dilute  ammonia,  or  by  the  prolonged  action  of  water  on 
soluble  aluminates.  The  last  form  is  crystalline  and  does  not 
lose  water  over  sulphuric  acid  ;  the  amorphous  varieties  under  such 
conditions,  or  by  heating  at  100°,  lose  a  mol.  of  water  leaving  the 
hydrate,  A1205H4,  which  is  hygroscopic  and  reverts  to  Al(OH)3. 

D.  A.  L. 

Action  of  Caustic  Hydroxides  on  Aluminium.  By  Eugene  T. 
Allen  and  IT.  F.  Rogers  (Amer.  Chem.  •/.,  1900,  24,  304 — 318). — On 
dissolving  aluminium  in  an  excess  of  10  per  cent,  aqueous  potassium 
hydroxide,  and  evaporating  the  solution  in  a  vacuum  over  sulphuric 
acid,  the  aluminate,  K2A1204,3H20  (Fremy,  Ann.  Chim.  Phys 1844, 
[iii],  12,  362)  separates  in  hard,  nodular  crystals;  if  the  alkali  is  not 
in  excess,  hydrolysis  of  the  aluminate  occurs  and  crystalline  alumin¬ 
ium  hydroxide  is  deposited,  whilst  the  metal  continues  to  dissolve  in¬ 
definitely  instead  of  in  the  proportion  demanded  by  Cavazzi’s  equation, 
2KOH  +  2A1  +  2HaO  =  K2A1204  +  3H2  (Abstr.,  1885,  1112). 

A  solution  of  aluminium  in  aqueous  sodium  hydroxide  does  not  crys¬ 
tallise  on  evaporation,  but  on  repeatedly  digesting  with  alcohol  a 
hard  mass  of  sodium  aluminate ,  Na2Al204,4H20,  is  obtained.  Lithium 
aluminate ,  LiHAl204,5H20,  obtained  in  similar  manner,  is  a  light, 
micro-crystalline  powder,  sparingly  soluble  in  water,  by  which  it  is 
decomposed  only  after  continued  boiling  ;  one  preparation  contained 
3  instead  of  5H20,  but  an  aluminate  of  a  different  type  could  not  be 
obtained. 

Aluminium  dissolves  vigorously  in  hot  concentrated  aqueous  bar¬ 
ium  hydroxide,  yielding  the  aluminate  Ba2Al205,5H20,  as  a  heavy 
crystalline,  moderately  soluble  powder,  somewhat  easily  decomposed 
by  water  (compare  Beckmann,  Abstr.,  1889,  289  and  649) ;  in  the 
cold,  the  compound,  BaAl204,5H20  (Beckmann  gives  6 — 7H20),  is 
obtained,  as  a  soft,  white,  apparently  amorphous  powder,  which  is 
easily  decomposed  by  water  and  by  carbon  dioxide. 

When  aluminium  is  boiled  with  concentrated,  aqueous  strontium 
hydroxide,  hydrogen  is  evolved  for  a  moment,  but  no  further  action 
then  occurs ;  in  the  cold,  the  metal  dissolves  and  the  aluminate , 
Sr3Al206,6H20,  separates.  The  latter  is  better  obtained  by  adding  a 
solution  of  potassium  aluminate  containing  an  excess  of  potassium  hydr¬ 
oxide  to  a  hot  solution  of  strontium  chloride  or  hydroxide ;  it  forms 
a  white,  heavy,  granular,  crystalline  powder  sparingly  soluble  in 
water,  by  which  it  is  only  slowly  decomposed,  and  sensitive  to  the 
action  of  carbon  dioxide.  A  second  aluminate,  SrAl204,4 — 5H20, 
closely  resembling  the  second  barium  aluminate  may  also  be  formed 
in  the  action  of  strontium  oxide  on  aluminium,  but  could  not  be  ob¬ 
tained  pure  ;  it  forms  a  glutinous  mass. 

Calcium  aluminate ,  Ca2Al205,7H20,  obtained  by  dissolving  alumin¬ 
ium  in  lime-water  kept  saturated  with  the  hydroxide,  is  a  dense, 
white,  crystalline  substance,  with  a  pearly  lustre ;  it  is  only  slowly 
decomposed  by  water,  in  which  it  is  very  sparingly  soluble.  On 
adding  aqueous  potassium  aluminate  to  hot  lime-water,  a  crystalline 
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precipitate  of  the  compound  Ca3Al206,6H20  is  obtained ;  it  closely 
resembles  the  corresponding  strontium  compound.  W.  A.  D. 

Aluminates.  By  W.  Herz  (Zeit.  anorg.  Chem .,  1900,  25, 
155 — 156). — Alkali  aluminates  of  the  formula  Na3A103  and  K3A103, 
are  obtained  in  solution  by  shaking  excess  of  aluminium  hydroxide 
(prepared  by  precipitation  with  ammonia  and  dried  in  a  vacuum  desic¬ 
cator)  with  solutions  of  alkali  hydroxides  of  varying  strength. 

E.  C.  B. 

Crystallised  Monocalcium  Aluminate.  By  Emile  Dufau  (Compt. 
rend ,  1900,  131,  541 — 544), — When  alumina  which  has  been  strongly 
ignited  is  heated  in  the  electric  furnace  with  60  per  cent,  of  its  weight 
of  calcium  oxide,  calcium  aluminate ,  Ca0,Al203,is  obtained  in  colourless, 
transparent  needles  softer  than  glass  and  of  sp,  gr.  3*671  at  20°.  It  is 
decomposed  by  water,  but  does  nob  “  set/7  and  is  readily  attacked  by 
hydrochloric  acid  but  not  by  nitric,  sulphuric,  or  hydrofluoric  acid. 
Fluorine  attacks  it  only  on  heating,  but  chlorine,  bromine,  iodine,  or 
sulphur  has  no  action  on  it  at  the  softening  point  of  glass.  When 
heated  with  carbon  in  the  electric  furnace,  it  yields  two  distinct 
carbides.  Attempts  to  prepare  polycalcium  aluminates  in  the  electric 
furnace  gave  negative  results. 

It  is  noteworthy  that  this  calcium  aluminate  like  the  analogous 
beryllium  compound,  and  like  calcium  chromate  and  calcium  ferrite, 
does  not  belong  to  the  group  of  the  spinels.  C.  H.  B. 

Iron  and  Hydrogen.  By  E.  Heyn  {Chem.  Centr .,  1900,  ii, 
621 — 622  ;  from  Stahl,  u.  Eisen ,  20,  837 — 844). — When  cast  iron  is 
heated  at  730 — 1000°  in  contact  with  hydrogen  and  then  chilled,  it 
becomes  considerably  more  brittle  than  when  similarly  heated  in  air 
and  chilled.  If,  however,  the  metal  is  allowed  to  cool  slowly  in 
hydrogen,  it  remains  tough,  and  at  temperatures  below  730°  its 
properties  are  not  affected  by  hydrogen.  A  cast  iron  containing  0*37 
per  cent,  of  carbon  was  found  to  behave  in  the  same  way  as  one 
containing  only  0*05  of  carbon  and  0*01  of  silicon.  By  heating  the 
metal  in  nitrogen  at  a  red  heat,  the  effect  of  the  treatment  with 
hydrogen  is  destroyed,  and  in  one  experiment  at  a  temperature  of  820° 
hydrogen  equal  to  0*00019  per  cent,  of  the  weight  of  the  iron  was 
liberated.  In  the  case  of  iron  containing  very  little  carbon,  the 
brittleness  is  partly  removed  by  heating  in  boiling  water,  or  even  by 
long  exposure  to  the  air  at  the  ordinary  temperature,  and  is  com¬ 
pletely  destroyed  by  heating  at  200 — 250°.  Iron  containing  more 
carbon  retains  its  properties  much  more  obstinately.  A  superficial 
layer  after  treatment  with  hydrogen  was  found  to  show  a  greater 
flexibility,  hence  the  hydrogen  must  penetrate  below  the  surface. 
The  density  of  the  metal  is  not  affected  by  the  treatment  with  hydrogen. 
The  change  cannot  be  ascribed  to  silicon  taken  up  from  the  porcelain 
tubes  in  which  the  metal  was  heated,  for  the  same  result  is  obtained 
when  iron  tubes  are  employed.  E.  W.  W. 

Iron  and  Steel  from  the  Standpoint  of  the  Phase  Rule.  By 
H.  W.  Bakhuis  Roozeboom  (Zeit.  physikal.  Chem.f  1900,  34, 
437 — 487). — The  author  gives  an  exhaustive  theoretical  treatment  of 
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the  subject,  comparing  his  conclusions,  where  possible,  with  the 
results  obtained  by  Roberts-Austen  and  others.  In  developing  the 
theory,  much  use  is  made  of  the  facts  recently  established  in  con¬ 
nection  with  the  formation  and  transformation  of  mixed  crystals. 
The  scheme  deduced  by  the  author  as  representing  the  equilibria  in 
iron-carbon  mixtures  of  varying  composition  and  at  different  tempera¬ 
tures  can  be  given  only  in  outline. 

Mixtures  containing  0 — 2  per  cent,  of  carbon  solidify  to  homo¬ 
geneous  mixed  crystals — martensite ;  mixtures  with  2 — 4*3  per  cent, 
of  carbon  solidify  to  a  framework  of  these  mixed  crystals,  surrounded 
by  a  eutectic  product,  consisting  of  mixed  crystals  and  graphite ; 
mixtures  with  more  than  4*3  per  cent,  of  carbon  solidify  to  a  frame¬ 
work  of  graphite  crystals,  surrounded  <by  the  eutectic  product.  On 
cooling  below  the  solidifying  temperature,  the  alloys  with  more  than 
2  per  cent,  of  carbon  undergo  a  separation  of  carbon  between  1130° 
and  1000°,  and  at  the  latter  temperature  martensite  and  graphite  are 
transformed  into  carbide  or  cementite  (Fe30)  ;  so  long  as  the  carbon 
percentage  is  less  than  6*6,  this  results  in  a  conglomerate  of  marten¬ 
site  and  cementite.  The  formation  of  the  latter  continues  pro¬ 
gressively  down  to  690°  ;  during  this  interval,  the  martensite  crystals 
become  poorer  in  carbon,  and  contain  ultimately  no  more  than  0*85 
per  cent.  They  disappear  at  690°  and  are  transformed  into  a-iron 
(or  ferrite)  and  cementite.  Any  deviations  from  this  normal 
behaviour  are  to  be  regarded  as  due  to  unequal  rate  of  cooling  ;  it  is 
certain  that  with  rapid  cooling  cementite  is  formed  at  once,  and  that 
in  the  formation  of  cementite  from  the  martensite  and  graphite,  a 
portion  of  the  latter  always  escapes  transformation.  Alloys  with 
2  0 — 0*85  per  cent,  carbon  separate  cementite  between  1000°  and 
690°,  resolving  themselves  at  the  latter  temperature  into  cementite 
and  ferrite.  These  changes  may,  however,  fail  to  take  place  when  the 
cooling  is  rapid,  in  which  case  the  martensite  crystals  would  be  per¬ 
manent.  Alloys  with  0 — 0*35  per  cent,  carbon  gradually  separate 
/I-iron  between  890°  and  770° ;  at  770°,  the  ft-ivon  is  completely  trans¬ 
formed  into  a-iron,  and  afterwards  there  takes  place  a  gradual 
separation  of  a-iron  from  the  mixed  crystals  remaining  at  770°. 
Alloys  with  0*35 — 0*85  per  cent,  carbon  separate  a-iron  only  between 
770°  and  690°.  In  all  alloys  with  0 — 0*85  per  cent,  carbon,  a  trans¬ 
formation  of  the  remaining  martensite  crystals  into  ferrite  and 
cementite  takes  place  at  690°,  although  rapid  cooling  may  prevent  it. 
So  far  as  published  results  go,  it  is  possible  to  give  another  scheme 
of  the  changes  taking  place  in  alloys  with  0 — 0*85  per  cent,  carbon, 
on  the  supposition  that  carbon  is  slightly  soluble  in  ft-  and  a-iron. 
In  the  author’s  scheme,  a  place  is  found  for  austenite,  which  is 
regarded  as  a  mass  of  mixed  crystals  separating  themselves  from 
concentrated  liquid  solutions.  Several  points  in  the  author’s  scheme 
tend  to  show  that  carbon  is  monatomic  in  solution,  but  the 
question  is  not  definitely  settled.  The  question  of  the  diffusion  of 
carbon  in  iron  is  also  discussed.  J.  C.  P. 

Iron  Silicide,  Fe2Si,  and  its  presence  in  Ferro-silicons.  By 
Paul  Lebeau  ( Compt .  rend.}  1900,  131,  583 — 586). — Iron  silicide. 


730 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Fe2Si,  is  obtained  by  strongly  heating  iron  with  twice  its  weight  of 
commercial  copper  silicide  containing  10  per  cent,  of  silicon,  the 
product  being  treated  with  nitric  acid  (1:10)  and  purified  in  the 
usual  way.  It  forms  long,  brilliant,  grey  crystals  with  octahedral 
terminations.  In  sp.  gr.  and  chemical  properties,  it  is  identical  with 
the  silicide  obtained  by  Moissan  in  the  electric  furnace  (Abstr.,  1896, 
ii,  173),  and  it  can  be  isolated  from  commercial  ferro-silicons  which 
contain  10  to  20  per  cent,  of  silicon  and  have  been  prepared  at  a  high 
temperature.  C.  H.  B. 

Nickel  Selenides.  By  Henri  Fonzes-Diacon  ( Compt .  rend.,  1900, 
131,  556 — 558). — Nickel  selenide ,  NiSe,  is  obtained  in  regular  double 
tetrahedrons  by  the  action  of  selenium  vapour  diluted  with  nitrogen 
on  nickel  at  a  dull  red  heat,  and  also  by  the  action  of  hydrogen 
selenide  on  anhydrous  nickel  chloride  at  a  bright  red  heat.  Nickel 
sesquiselenides ,  Ni2Se3  and  Ni3Se4,  are  obtained  by  the  action  of 
hydrogen  selenide  on  anhydrous  nickel  chloride  at  a  dull  red  heat ;  the 
compound  Ni3Se4  is  grey  and  seems  to  crystallise  in  the  cubic  system. 
Nickel  diselenide ,  NiSe2,  is  a  dark  grey  compound  formed  when 
hydrogen  selenide  acts  on  anhydrous  nickel  chloride  at  about  300°. 
Nickel  subselenide ,  Ni2Se,  is  a  golden-yellow  compound  obtained  by  the 
prolonged  action  of  hydrogen  on  any  of  the  preceding  compounds  at  a 
bright  red  heat.  An  oxy selenide  is  found  when  the  selenate  is  carefully 
heated  in  dry  oxygen. 

The  selenides  are  but  little  affected  by  boiling  hydrochloric  acid,  but 
are  slowly  decomposed  by  hydrogen  chloride  at  a  high  temperature. 
They  are  readily  decomposed  by  chlorine,  and  are  oxidised  by  nitric 
acid  with  production  of  selenites,  and  also  by  oxygen  when  heated  in 
that  gas.  C.  H.  B. 

Periodic  Phenomena  in  the  Dissolution  of  Chromium  in 
Acids.  By  Wilhelm  Ostwald  ( Zeit .  physikal.  Chem .,  1900,  35, 
33 — 76). — It  has  been  shown  by  Hittorf  that  chromium  is  remarkable 
in  its  behaviour  towards  acids,- assuming  an  active  and  a  passive  state  in 
different  circumstances  (Abstr.,  1898,  ii,  363).  The  author,  on  inves¬ 
tigating  further  the  action  of  the  active  chromium  on  acids,  observed 
a  remarkable  periodicity  in  the  rate  of  evolution  of  the  hydrogen,  and 
constructed  a  self-registering  apparatus  in  order  to  investigate  this 
property.  A  piece  of  passive  chromium  rendered  active  by  contact 
with  cadmium  under  acid  was  dissolved  in  2 N  hydrochloric  acid  ;  the 
curve  obtained  indicated  an  initial  irregular  action,  which,  after  about 
15  minutes,  becomes  periodic,  the  velocity  rapidly  increasing  to  a 
maximum  and  then  falling  more  slowly  to  a  minimum.  The  duration 
of  each  period  was  found  to  increase  during  the  progress  of  the 
reaction.  Various  forms  of  curves  are  obtained  from  different  pieces 
of  chromium,  and  two  pieces  placed  in  the  same  acid  were  found  to 
give  a  double  summation  curve,  so  the  cause  of  the  periodicity  lies  in 
the  metal  and  not  in  the  acid.  The  influence  of  acid  concentration, 
of  temperature,  and  of  foreign  subtances  was  studied.  Some  com¬ 
pounds  cause  a  lengthening  of  the  period,  formaldehyde  has  a  re¬ 
markably  great  effect,  whilst  nitric  acid  and  nitrogen  oxides  accelerate 
the  periodicity,  as  also  do  chloric  and  bromic  acids  to  a  less  marked 
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extent.  A  piece  of  almost  pure  chromium  supplied  to  the  author 
by  Goldschmidt  did  not  exhibit  these  periodic  phenomena,  neither 
could  it  be  made  active  in  this  respect  by  treatment  with  any 
reagents.  L.  M.  J. 

Constitution  of  Uranyl  Salts.  By  Heinrich  Ley  ( Ber .,  1900, 
33,  2658 — 2661). — The  author  has  redetermined  the  conductivities  of 
solutions  of  uranyl  nitrate  with  specially  purified  materials,  and  the 
results  confirm  those  previously  obtained  (this  vol.,  ii,  67). 

With  uranyl  nitrate  /x 1024 — p.32  is  33*4  at  25°,  whilst  with  barium 
nitrate  the  corresponding  number  is  23T,  so  that  the  hydrolytic  disso¬ 
ciation  of  the  former  in  aqueous  solution  at  the  dilution  1  :  1024  does 
not  exceed  5  per  cent.  Dittrich  (Abstr.,  1899,  ii,  629),  found  the 
hydrolytic  dissociation  of  uranyl  nitrate  in  10  per  cent,  aqueous 
solution  to  be  3 ’6  per  cent,  at  65°,  using  the  method  of  cane  sugar 
inversion. 

Uranyl  salts  of  strong  acids  therefore,  contrary  to  the  view  taken 
by  Kohlschiitter  (this  vol.,  ii,  484),  who  regarded  the  chloride  as 
analogous  to  acyl  chlorides,  behave  like  the  corresponding  salts  of 
aluminium  and  beryllium,  and  are  for  the  most  part  normally  ionised, 
the  radicle  Ur02  being  the  cation.  A.  L. 

Behaviour  of  some  Halogen  Compounds  of  the  Carbon  Group 
analogous  to  Stannic  Chloride.  By  Wl.  von  Kowalewsky  (Zeit. 
anorg.  Ghent .,  1900,  25,  189—195). — The  method  of  investigation 
described  in  a  previous  paper  (this  vol.,  ii,  256),  has  been  applied  to 
titanium  tetrachloride  and  tetrafluoride,  and  silicon  tetrachloride.  A 
solution  of  titanium  tetrachloride  in  water  forms  a  voluminous 
precipitate,  which  dissolves  again  at  the  ordinary  temperature,  without 
any  corresponding  change  in  conductivity.  The  value  of  the  con¬ 
ductivity  points  to  equilibrium  being  established  before  hydrolysis  is 
complete ;  the  hydrolysis  is  completed  by  boiling,  or  by  heating  in  a 
sealed  tube  at  150°. 

The  results  show  that  the  tendency  to  hydrolysis  of  the  tetrachlorides 
diminishes  from  tin  to  titanium  and  to  silicon  ;  the  same  remark 
applies  to  their  ability  to  form  complex  salts.  J.  C.  P. 

Alloys  of  Antimony  and  Tin.  By  W.  Beinders  (Zeit.  anorg. 
Ghent .,  1900,  25,  113 — '125). — The  freezing  point  curve  for  alloys  of 
these  two  metals  has  been  traced  and  interpreted ;  it  consists  of  four 
branches,  the  three  points  of  intersection  occurring  at  8,  20,  and  51  per 
cent,  of  antimony,  and  at  the  temperatures  243°,  310°,  and  430°.  As 
found  previously  by  Heycock  and  Neville  (Trans.,  1890,  57,  387),  the 
first  branch  of  the  curve,  starting  from  pure  tin,  immediately  rises, 
and  there  is  no  eutectic  point  below  the  melting  point  of  tin. 

These  results  have  been  supplemented  by  an  investigation  of  the 
microscopic  structure  of  the  alloys,  the  polished  sections  being  etched 
by  electrolytic  oxidation  in  dilute  nitric  acid.  In  alloys  containing  less 
than  8  per  cent,  of  antimony,  mixed  crystals  of  tin  and  antimony  are 
traced,  of  the  same  form  as  tin  crystals.  In  alloys  with  8 — 20  per 
cent.,  cubic  crystals  are  first  formed.  The  crystals  characteristic  of  the 
third  branch  of  the  freezing  point  curve  were  somewhat  undefined  in 
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form  ;  those  of  the  fourth  branch  are  of  the  antimony  type.  In  some 
cases,  the  crystals  first  formed  could  be  detected,  even  though  theory 
required  their  disappearance  under  the  existing  conditions ;  this  is 
probably  due  to  those  crystals  getting  coated  in  the  rapid  cooling,  and 
so  being  protected  from  further  interaction  and  transformation. 

J.  C.  P. 

Pentachloroplatinic  Acid.  By  Arturo  Miolati  and  I.  Bellucci 
( Atti  Real.  Accad.  Lincei ,  1900,  [v],  9,  ii,  51 — 57  and  97 — 102). — The 
compound  PtCl4,HCl,2H20,  obtained  by  Pigeon  (Abstr.,  1891,  1325) 
by  heating  chloroplatinic  acid  in  presence  of  fused  potassium  hydroxide, 
is  found  to  be  the  intermediate  term  between  chloroplatinic  acid  and 
tetrachloroplatinic  acid,  [PtCl4(OH)2]H2 ;  it  separates  as  a  reddish- 
brown,  deliquescent  mass  which  gives  a  pale  yellow,  acid,  aqueous 
solution  readily  decomposing  carbonates  in  the  cold.  With  ammonia 
solution,  it  gives  no  precipitate,  and  on  heating  the  liquid  it  becomes 
almost  colourless.  Ammonium  and  potassium  chlorides  precipitate 
the  respective  platinichlorides.  Comparison  of  the  values  of  the 
electrical  conductivity  of  solutions  of  various  strengths  of  the  acid 
with  the  corresponding  numbers  for  oxalic  and  hydrofluosilicic  acids 
show  it  to  be  dibasic,  as  also  does  titration  with  sodium  hydroxide 
solution.  Conductivity  experiments  also  show  that  one  of  the  re¬ 
placeable  hydrogen  atoms  of  the  molecule  has  a  strongly  acid  character, 
the  other  having  only  weak  acid  properties.  The  sodium  salt, 
OH*PtCl5Na2,  exists  only  in  solution  whilst  the  lithium  salt  separates 
in  the  form  of  small,  yellow  needles  which  are  very  hygroscopic  ;  the 
barium  salt,  with  4H20,  forms  long,  orange-yellow  prisms,  and  the 
silver  salt  a  yellowish  precipitate  stable  in  boiling  water  ;  the  thallium 
salt  and  basic  lead  salt,  PtCl5(OH)Pb,Pb(OH)2,  were  also  prepared. 

T.  H.  P. 

Platinum  Tetrabromide.  By  Arturo  Miolati  and  I.  Bellucci 
( Atti  Real .  Accad .  Lincei ,  1900,  [v]  9,  ii,  140 — 146). — On  mixing 
solutions  of  a  metallic  salt  and  platinum  tetrabromide,  salts  are  pre¬ 
cipitated  corresponding  with  tetrabromoplatinic  acid,  PtBr4(OH)9H2. 
The  silver  and  thallium  salts  form  tobacco-coloured  precipitates,  the 
basic  lead  salt,  PtBr4(OH)2Pb,Pb(OH)2,  a  dark  brown  powder  and  the 
mercury  salt  a  brown  precipitate.  The  electrical  conductivity  of 
solutions  of  platinum  bromide  by  itself  and  also  when  mixed  with 
varying  quantities  of  alkali,  shows  that  tetrabromoplatinic  acid  is  a 
dibasic  acid,  and  that  only  one  of  the  replaceable  hydrogen  atoms  is 
strongly  dissociated  in  solution.  The  acid  dissolves  lithium  carbonate 
with  evolution  of  carbon  dioxide.  T.  H.  P. 

Behaviour  of  Rhodium  in  Alloys  with  the  Noble  Metals. 

By  Heinrich  Bossler  ( Chem .  Zeit 1900,  24,  733 — 735.  Compare 
Mietzschke,  this  vol.,  ii,  371). — When  rhodium  is  cupelled  with  lead 
and  silver,  the  button  is  left  with  a  grey  coating  of  metallic  rhodium, 
which,  after  removal  of  the  silver,  appears  as  microscopic,  six-sided 
plates  and  ladder-  or  star-shaped  crystal  aggregates.  If  merely  added 
to  molten  silver,  it  floats  on  the  surface  of  the  button  and  is  recovered 
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in  the  amorphous  state.  Rhodium,  therefore,  does  not  alloy  with 
silver,  and  further  its  density  must  be  less  than  12*1. 

Rhodium  alloys  with  molten  gold,  and  gives  evidence  of  real  com¬ 
bination,  an  alloy  containing  1  per  cent,  being  entirely  soluble  in 
aqua  regia.  A  10  per  cent,  admixture  yields  the  free  metal  as  feather- 
or  rowel-shaped  crystal  aggregates,  whilst  if  this  limit  is  exceeded, 
amorphous  rhodium  is  also  found  when  the  button  is  dissolved  in 
nitro -hydrochloric  acid. 

Rhodium  (2 — 5  per  cent.)  added  to  molten  bismuth  forms  the  com¬ 
pound  RhBi4,  which  remains  after  treatment  with  nitric  acid  as 
glistening  needles  appearing  under  the  microscope  as  crystalline  aggre¬ 
gates.  From  richer  alloys  the  metal  is  recovered  in  a  crystalline  or 
amorphous  condition,  according  to  the  proportion  used.  If  the  metals 
are  fused  together  in  the  proportions  represented  by  the  above  formula 
(12  :  88),  the  resulting  mass  is  entirely  soluble  in  aqua  regia  or  strong 
boiling  nitric  acid,  but  dilute  nitric  acid  does  not  dissolve  out  the 
bismuth  separately. 

Iridium  behaves  like  rhodium  with  silver  under  the  conditions 
described,  but  this  metal  sinks  in  the  button  and  its  crystals  are 
eight-sided.  When  cupelled  with  lead  and  gold,  or  merely  fused  with 
gold,  it  remains  amorphous  and  shows  no  solubility  in  aqua  regia. 

Small  quantities  of  platinum,  in  gold  ingots  (a  few  parts  per 
thousand)  are  estimated  by  boiling  out  one  of  two  similar  cornets 
with  concentrated  sulphuric  acid  ;  the  other  with  nitric  acid.  The 
excess  in  weight  of  the  first  over  the  second  is  reckoned  as  platinum. 
For  larger  quantities  up  to  twenty  parts  per  thousand,  the  second 
cornet  is  treated  twice.  For  still  larger  quantities,  the  silver  is  first 
removed  by  sulphuric  acid,  the  residue  is  dissolved  in  dilute  aqua 
regia  (avoiding  excess  of  nitric  acid),  which  leaves  any  rhodium  and 
iridium  behind,  whilst  the  gold  in  the  filtrate  is  precipitated  with 
ferrous  chloride.  If  ferrous  sulphate  is  used,  platinum  may  be  pre¬ 
cipitated  with  the  gold.  R.  L.  J. 


MINERALOGICAL  CHEMISTRY. 


733 


Mineralogical  Chemistry. 


Genesis  of  some  Scottish  Minerals.  By  John  George  Good- 
child  ( Proc .  R .  Physical  Soc.  Edinb 1900,  14,  181 — 220). — A 
speculative  paper.  L.  J,  S. 

Cinnabar-bearing  Trachyte-tuff  from  South  Tuscany.  By 

Johan  H.  Kloos  ( Zeit .  Kryst .  Min.,  1900,  33,  206  ;  from  Zeit.  prakt. 
Geol. ,  1898,  158 — 163). — A  decomposed  trachyte  from  Monte  Amiata 
was  found  to  contain  2*76 — 5 ‘36  per  cent,  of  mercury.  Felspar-sand 
contained  0*35 — 54*35,  and  a  kaolin  4  80  per  cent,  of  mercury  as 
cinnabar.  L.  J.  S. 

Manganese  Ore  from  the  Amazon  District.  By  Friedrich 
Katzer  {Zeit.  Kryst.  Min.,  1900,  33,  201  ;  from  Oesterr.  Zeit.  Berg  u. 
Huttenwesen ,  1898,  46,  41 — 46). — A  manganese  ore,  consisting  princi- 
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pally  of  psilomelane,  is  distributed  over  an  area  of  1000  x  500 
kilometres  in  the  Amazon  district.  The  purer  material  occurs  in 
layers  with  a  smooth  surface  and  a  reniform  structure  on  one  side 
(anal.  I).  Other  material  encloses  rock-forming  minerals  and  has  a 
rough  surface  (anal.  II.)  with  sometimes  the  appearance  of  a  sand¬ 
stone  (anal.  III.) 


MnO. 

BaO. 

Insol.  in  HC1. 

Si02. 

M203,Fe203. 

Total. 

Sp.  gr, 

I. 

65*73 

15-58 

6*25 

— 

— 

87-56 

3*83 

II. 

32*05 

6-32 

55*13 

— 

— 

93-50 

3*28 

III. 

29*14 

4-70 

— 

53-16 

5*77 

92-77 

3*21 

L.  J.  S. 


Tin  Ores  from  Banca  and  Billiton.  By  Richard  Beck  ( Zeit . 
Kryst  Min,,  1900,  33,  205 — 206  ;  from  Zeit.  prakt.  Geol.,  1898, 
121 — 127). — Cassiterite  occurs  in  the  islands  of  Banca  and  Billiton, 
Malay  Archipelago,  as  an  original  constituent  in  granite,  in  quartz- 
veins  traversing  granite,  and  in  alluvial  deposits.  A  small  amount 
of  tin  occurs  as  silicate  in  the  minerals  of  the  granite.  The  cassiterite 
in  the  quartz-veins  has  probably  been  collected  from  the  surrounding 
rock  by  thermal  waters,  as  is  suggested  by  the  occurrence  of  tin 
oxide  in  a  siliceous  sinter  deposited  by  a  warm  spring  in  Selangor. 
Analysis  of  this  siliceous  sinter  gave, 

Si02.  H20.  Sn02.  FeoOq. 

91*8  7-5  0-5  0*2 

L.  J.  S. 

Marbles.  By  J.  H.  L.  Vogt  {Zeit.  Kryst.  Min.,  1900,  33, 
203 — 204  ;  from  Zeit.  prakt.  Geol.,  1898,  4 — 16,  43—52), — A  detailed 
discussion  from  various  points  of  view  of  marbles  (including  dolomitic 
marbles).  Several  analyses  are  given.  L.  J.  S. 

Phosphorite  [from  North  Germany].  By  W.  Koert  (Zeit. 
Kryst .  Min.,  1900,  33,  199  \  from  Jahrb.  Freuss.  geol.  Landesanst., 
for  1898,  1900,  19,  cxlvi — cxlix). — Boulders  of  a  middle  Miocene  rock 
in  the  neighbourhood  of  Tesperhude,  below  Lauenburg  on  the  Elbe, 
contain  dark  brown  phosphorite  nodules  in  association  with  molluscan 
shells.  The  nodules  consist  of  sandstone  with  phosphorite  as  a  cement¬ 
ing  material,  showing  a  concentric  structure  round  each  quartz-grain. 
Analysis  by  Kluss  gave  I  for  the  rock  and  II  for  the  nodules.  The 
phosphorite  has  originated  by  concentration,  around  shells,  from  the 
surrounding  rock. 

Fe.  CaO.  C02.  P205. 

I.  2*75  21*17  17*39  0*46 

II.  2*84  21*64  3*82  12*73 

The  remainder  consists  of  silica  (quartz  and  combined  silica),  water 
and  organic  matter,  together  with  traces  of  aluminium,  magnesium 
and  potassium  ;  fluorine  is  absent.  L.  J.  S. 

Analyses  of  Minerals  from  the  Langesund  Fjord.  By 
Hjalmar  Sjogren  (Bull.  Geol.  Inst.  Univ.  Upsalci ,  1900,  4,  227 — 230). 
— Analyses  by  It.  Mauzelius  are  given  of  minerals  from  islets  in  the 
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Langesund  Fjord,  Norway,  of  which  crystallographic  descriptions 
have  recently  been  given  by  G.  Flink  ( ibid .,  1899,  4,  16 — 27). 
Epididymite  (Abstr.,  1895,  ii,  23)  occurs  on  Lille  Aroe  associated 
with  eudidymite,  aegirite,  &c.  ;  analysis  I  agrees  with  the  formula 
HNaBeSi308.  Associated  with  it  is  albite  (anal,  II)  of  secondary 
origin.  Diaspore  from  Ovre  Aroe,  occurring  as  violet-blue  scales  in 
the  intersperses  between  crystals  of  natrolite  and  also  as  implanted 
tabular  crystals,  gave  the  results  under  III  (the  A1203  includes  traces 
of  Fe203  and  Ti02). 


Si02. 

ai2o3. 

BeO. 

Na20. 

k3o. 

h2o. 

Total. 

Sp.  gr. 

I. 

72*04 

— 

10*22 

12*66 

0-27 

4*51 

99*70 

2*55 

II. 

65*99 

19*96 

— 

11*34 

1-45 

1*04 

99*78 

2*587 

III. 

0*21 

84*38 

— 

— 

— 

15*70 

100*29 

3*35 

L.  J.  S. 

Hardystonite  and  Zinc-sehefferite  from  Franklin  Furnace, 
New  Jersey.  By  John  E.  Wolff  ( Zeit .  Kryst .  A/m.,  1900,  33, 
147 — 151).— A  new  find  of  hardystonite  (Abstr.,  1899,  ii,  435)  con¬ 
sists  of  a  large  mass  of  almost  pure  material ;  this  is  greyish-white, 
and  gave  the  analytical  results  under  I.  The  refractive  indices  are 
W  =  1'6691,  €  =  1*6568  (Na). 

Si02.  A1203.  Fe203.  ZnO.  MnO.  CaO.  MgO.  K20.  Na^O.  Jgn.  Total. 

I.  87*78  0*91  0*48  23*38  1*26  34*22  0*26  0*78  1*10  0*34  100*46 

II.  52*86  "T08  3*38  5*31  24*48  13*24  —  —  0*45  100*80 

Analysis  II  proves  a  pyroxene  occurring  as  large,  brownish-red 
platy  masses  to  be  a  zinc-schefferite.  There  is  a  good  parting  parallel 
to  the  basal  plane;  sp.  gr.  3*31.  Optical  determinations  are  given  in 
an  appendix  by  G.  Melczer.  L.  J.  S. 

Epidote  and  Zoisite.  By  Pierre  Termier  (Bull.  Soc.franq.  Min., 
1900,  23,  50 — 64.  Compare  Abstr.,  1896,  ii,  568  ;  1899,  ii,  303). — 
A  case  is  described  of  the  occurrence  together  of  the  trimorphous 
minerals  epidote,  a-zoisite  and  /Lzoisite.  The  “  green  rocks  ”  of 
Mount  Pelvas  (or  Paravas)  on  the  Franco-Italian  frontier  contain 
veins  and  patches  of  white  prehnite  in  which  are  embedded  prisms  of 
pale  green  epidote  (anal.  I  by  F.  Pisani)  and  fine  needles  of  very  pale 
rose-coloured  zoisite  (anal.  II  and  III).  The  zoisite  has  the  optical 
characters  of  a-zoisite,  but  sometimes  a  little  /3-zoisite  is  intergrown 
with  it.  At  times  there  are  also  regular  intergrowths  of  epidote  and 
zoisite,  with  a  definite  crystallographic  orientation  between  the  two 
minerals  ;  this  indicates  that  the  crystalline  structures  of  epidote  and 
zoisite  must  be  closely  related. 


Si02. 

A1203. 

Fe203,  MnO.  CaO. 

MgO. 

k2o. 

Na20. 

H20. 

Total. 

I. 

37*62 

28*50 

9*30  —  23*20 

trace 

trace 

trace 

2*01 

100*63 

II. 

41*44 

31*67 

0*35  trace  25*03 

0*69 

0*28 

0*41 

1*38 

101*25 

III. 

40*92 

31*80 

0*39  trace  24*92 

trace 

trace 

trace 

1*69 

L. 

99*72 

J.  s. 

Chabazites  from  Sardinia,  and  from  the  G-ranulites  of 
Striegau,  Silesia.  By  Carlo  Rimatori  (Atti  Real .  Accad.  Lincei , 
1900,  [v],  9,  ii,  146 — 151). — Analysis  of  chabazites  from  the  granu- 
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lites  of  (I.)  Maddalena  and  (II.)  Sfcriegau,  and  (III.)  from  the 
volcanic  stone  of  Montresta  give  the  following  results  : 


Si02. 

Al203. 

Fe2Oa. 

CaO. 

K20. 

Na20. 

h2o. 

I. 

48*66 

18*32 

2*18 

5*47 

1*56 

4*64 

19*17 

II. 

48*54 

16*44 

2*93 

7*55 

3*46 

0*11 

21*05 

III. 

47*96 

22*51 

— 

6*27 

2*96 

trace 

19*68 

T.  H.  P. 


A  New  Mineral  from  near  Cassel.  By  Max  Blanckenhorn 
(. Zeit .  Kryst.  Min 1900,  33,  199  ;  from  Jahrb.  Preuss.  geol.  Landesanst 
for  1897  ;  1900,  18,  iii,  109 — 129). — In  a  description  of  the 
Muschelkalk  in  the  neighbourhood  of  Cassel,  the  following  analysis  by 
Kliiss  is  given  of  an  apparently  new  mineral,  honey-yellow  to  orange- 
red  and  yellowish-green  in  colour,  from  a  sandy,  friable  oolite  : 

Organic 

Si02.  AI2Oa.  CaO.  MgO.  H20.  matter.  Total. 

20*71  31*17  1*99  0*07  45*59  0*42  99*95 

L.  J.  S. 

Altered  Fayalite  from  the  Granulites  of  Villacidro.  By 
Domenico  Lovisato  (Atti Real.  Accctd. Lincei,  1900,  [v],  9,  ii,  10 — 13). 
— In  heterogeneous  veins  and  nests  in  the  Villacidro  granulites  are 
found  small  masses  of  a  very  dark  mineral  having  a  hardness  between 
5  and  6  and  a  density  of  3*984  at  17*2°.  Analysis  (by  C.  Bimatori)  : 

Si02.  FeO.  Fe203.  MnO.  CaOjMgC^NagO.  Total. 

28*61  17*55  43*09  8*83  1*09  99*17 

This  corresponds  with  the  formula,  4Si309Fe2,4Fe304,3Mn0.  It  is 
concluded  that  the  mineral  represents  an  altered  form  of  f&yalite, 
which,  however,  contains  63*54 — 65*49  per  cent,  of  ferrous  iron,  and 
never  more  than  5*07  per  cent,  of  manganese.  T.  H.  P. 

Meteoric  Irons  from  Griqualand  East,  South  Africa.  By 
Emil  W.  Cohen  {Ann.  S.  African  Museum ,  1900,  2,  9 — 19). — The 
“Kokstad”  iron  in  the  Vienna  Museum  gave,  on  analysis  by  J. 
Fahrenhorst,  the  results  under  I.  A  larger  mass  (298  kilograms) 
supposed  to  be  from  Matatiela  in  the  same  district,  which  has  been  in 
the  South  African  Museum  since  1885,  gave  analysis  II.  Both  are 
octahedral  irons  with  lamellae  of  medium  width,  but  they  show 
differences  in  structure  which  suggest  that  they  do  not  belong  to  the 
same  fall.  It  is  proposed  that  the  latter  shall  be  known  as  the 
Matatiela  iron. 


Fe. 

Ni. 

Co. 

Cu. 

C. 

Cl. 

P. 

S. 

Total. 

Sp.  gr. 

I. 

91*21 

8*01 

0*63 

0*02 

0*03 

0*05 

0*22 

trace 

100*17 

7-7876 

II. 

92*20 

7*30 

0*67 

0*03 

0*08 

0*03 

0*19 

0*03 

100*53 

7-8084 

L.  J.  S. 


Meteoric  Iron  from  Bethany,  Great  Namaqualand.  By 
Emil  W.  Cohen  {Ann.  S.  African  Museum ,  1900,  2,  21 — 29). — As 
there  is  some  confusion  in  the  various  irons  from  South-West  Africa, 
it  is  proposed  to  refer  to  the  one  often  called  the  great  Namaqualand 
iron  (weight  about  232  kilograms)  as  the  Bethany  iron.  The  etched 
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surfaces  of  this  show  two  portions,  one  with  the  normal  structure  of  a 
finely  lamellar  octahedral  iron,  and  the  other  as  broad  homogeneous- 
looking  bands.  Analysis  by  J.  Fahrenhorst  of  these  two  portions  gave 
the  results  under  I  and  II  respectively.  Sp.  gr.  7*8502. 


I. 

Fe. 

91*07 

Ni. 

8'18 

Co. 

0*63 

Cu. 

0-03 

C. 

0*01 

Cr. 

0*02 

Cl. 

trace 

S. 

0*04 

P. 

0*06 

Total. 

100*04 

II. 

92*29 

777 

0*57 

” 010 

0*06 

100*79 

L.  J.  S. 


New  Meteorites  from  Allegan,  Michigan,  and  Mart,  Texas. 
By  George  P.  Merrill  and  Henry  N.  Stores  (Proc.  Washington 
Acad .  Sci.,  1900,  2,  41 — 68). — Allegan. — This  stone  fell  at  Allegan, 
Michigan,  on  July  10,  1899  ;  the  total  weight  was  about  70  lbs.  It  is 

very  friable  ;  sp.  gr.  3  905.  Chondrules  of  olivine  and  of  enstatite, 

sometimes  broken  and  pitted,  are  set  in  a  confused  ground-mass  of 
fragments  of  olivine  and  enstatite  with  metallic  iron,  troilite,  and 
chromite.  This  agglomerated  structure  points  to  a  tuffaceous  origin 
of  the  meteorite.  From  analyses  of  the  magnetic  portion  and  of  the 
stony  portions  soluble  and  insoluble  in  hydrochloric  acid,  the  com¬ 
position  of  the  metal  (23*06  per  cent,  of  the  whole)  is  given  as ; 
Fe,  91*42 ;  Cu,  0*046  ;  Ni,  7*87  ;  Co,  0*66  ;  Total,  99*996  ;  and  of  the 
stony  portion  as  : 

[Si02,  Ti02.  P2Og.  A1203.  Cr203.  FeO.  FeS.  MnO.  CaO. 

4542  0*10  0*35  3*31  0*69  11*02  6*57  0*23  2*24 


MgO.  K20.  NasO.  HoO.  NiO,Li20. 

28*60  0*30  0*86  0'31  traces 


The  isolated  chromite  gave;  Cr203,  50*31  ;  A1203,  9*67,  Fe0(Fe203), 
28*78;  MgO,  2*76;  Ti02,  1*20. 

Mart,  Texas. — This  iron  was  found  in  1898  and  originally  weighed 
15f  lbs.  The  structure  is  octahedral  with  very  distinct  Widmanstatten 
figures.  Small  amounts  of  schreibersite,  troilite  and  chromite  are 
present.  Analysis  gave  : 

Fe.  Ni.  Co.  Cu.  P.  S.  Cr,  Fe203.  Total. 

89*68  9*20  0*33  0*037  0*158  0*017  traces  99*422 

L.  J.  S. 
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Physiological  Chemistry. 


The  Influence  of  Minimal  Doses  of  Suprarenal  Extracts 
on  Blood-pressure.  By  Benjamin  Moore  and  C.  0.  Purinton 
(. Pfliiger’s  Archiv,  1900,  81,  483 — 490). — The  authors  doubt  whether 
the  substances  separated  from  the  suprarenals  are  those  which  cause 
elevation  of  blood-pressure.  They  are  less  active  than  the  raw  extract, 
and  such  minute  doses  of  the  active  physiologioal  substance  produce 
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an  effect  on  blood- pressure  that  a  very  small  contamination  of  an  in¬ 
active  substance  by  the  active  one  will  lead  to  positive  effects. 

The  extract  was  made  from  the  suprarenals  of  oxen  by  extracting 
them  with  10  times  their  weight  of  water.  This  extract  was  freed 
from  proteid  by  boiling  after  acidifying,  and  then  diluted  1000-fold. 
A  more  active  extract  was  obtained  by  precipitating  with  lead  acetate, 
and  subsequently  freeing  from  lead  in  the  usual  way.  The  active  sub¬ 
stance  is  in  the  filtrate,  not  in  the  precipitate,  and  although  the  filtrate 
loses  by  such  treatment  75  per  cent,  of  the  organic  material  in  the 
original  extract,  it  is  much  more  active.  The  filtrate  contains  the 
chromogen,  and  loses  its  activity  slowly  on  standing.  The  amount  of 
organic  material  was  estimated  in  the  usual  way.  As  small  a  dose  as 
2-millionths  of  a  gram  per  kilo,  of  body  weight  will  in  the  dogproducea 
considerable  rise  of  blood-pressure.  Smaller  doses,  down  to  0'2-mil- 
lionths,  produce  a  slight  rise  of  pressure,  usually  followed  by  a  fall. 
In  some  animals,  the  fall  was  not  seen.  The  question  arises  whether 
the  fall  is  caused  by  another  substance,  but  the  probability  is  that 
one  active  substance  will  produce  different  effects  with  different  doses. 

W.  D.  H. 

Changes  in  the  Substances  in  the  Blood  which  are  Soluble 
in  Ether.  By  Richard  Weigert  (Pflilgers  Archiv ,  1900,  82, 
86 — 100). — The  substances  present  in  the  blood  corpuscles  which  are 
soluble  in  ether  diminish  in  amount  by  remaining  in  the  warm,  al¬ 
though  air  is  excluded.  This  diminution  of  the  ether  extract  is  accom¬ 
panied  by  a  rise  in  the  amount  of  acids  soluble  in  ether.  The  sub¬ 
stance  in  the  blood  which  is  soluble  in  ether,  but  diminishes  in  this 
way,  is  not  fat,  as  stated  by  Cohnstein  and  Michaelis,  and  the  change 
should  not  be  described  as  lipolytic.  In  the  blood-corpuscles  and  in 
the  blood-plasma,  there  appears  also  to  be  a  chemical  process  which 
leads  to  an  increase  of  the  ether  extract.  W.  D.  H. 

Hydroxyl-ions  of  the  Blood.  By  Rudolf  Hober  (Pfliiger's 
Archivy  1900,  81,  522- — 540). — The  alkalinity  of  the  blood  is  deter¬ 
mined  by  the  amount  of  hydroxyl  ions  in  it.  These  arise  by  the 
hydrolytic  splitting  of  the  alkali  salts  of  the  weaker  acids,  especially 
of  carbonic  acid.  An  estimation  of  the  total  quantity  of  these  salts 
gives,  therefore,  no  indication  of  the  alkalinity  of  the  blood.  The 
alkalinity  can  only  be  estimated  by  methods  which  do  not  alter  the 
chemical  balance  there  present.  It  is  measurable  by  electro-chemical 
methods,  and  can  be  calculated  from  the  E.M.F.  of  a  concentration 
chain  for  hydrogen  ions,  or  for  a  chain  of  hydroxyl  ions.  The  two 
methods  give  widely  different  results.  This,  however,  does  not  depend 
on  the  variability  of  the  dissociation  constants  of  water,  but  on  the 
fact  that  the  hydroxyl  ion  chains  behave  in  an  irregular  manner  to  the 
oxygen  electrodes  used.  With  hydrogen  electrodes,  the  molecular 
concentration  of  hydroxyl  ions  in  defibrinated  ox-blood  is  about 
0T — 10~5.  W.  D.  H. 

Oxidation  in  Animal  Tissues.  By  An.  K.  Medvedeff  ( Pfliiger’s 
Archiv^  1900,  81,  540 — 573). — The  experiments  recorded  are  limited 
to  observations  on  the  oxidising  action  of  liver  extracts  on  salicyl- 
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aldehyde.  A  previous  auto-digestion  of  the  extract  for  periods  varying 
from  18  hours  to  6  days  makes  no  difference  to  its  oxidising  power. 
Oxidation  is  therefore  the  result  of  the  interaction  of  the  aldehyde  and 
the  active  material  (oxidation-ferment)  in  the  extract.  This  action  is 
proportional  to  the  square  root  of  the  concentration  of  the  aldehyde, 
and  directly  proportional  to  the  concentration  of  the  ferment.  It  is 
proportional  to  the  square  root  of  the  concentration  of  the  aldehyde, 
because  this  is  the  proportion  of  that  substance  which  is  dissociated  in 
solution.  This  idea  is  worked  out  in  great  detail  and  at  considerable 
length,  and  theoretical  views  put  forward  to  explain  the  action  of 
oxidising  ferments  in  particular,  and  all  ferments  in  general. 

W.  D.  H. 

Composition  of  the  Pat  of  Human  Chyle.  By  Franz  Erben 
{Zeit.  'physiol.  Chem .,  1900,  30,  436 — 452). — The  fat  in  the  urine  in  a 
case  of  chyluria  was  investigated.  This  is  regarded  as  equivalent  to  chyle 
fat.  The  following  figures  give  the  chief  results.  Elementary 
analysis:  C,  76*52 — 76'59  ;  H,  11-88— 12*11;  0,  11-37—11*55  per 
cent.;  specific  gravity,  0*905 — 0*92  at  15°;  melting  point,  44°; 
solidification  point,  26°;  acid  number,  3*508  ;  saponification  number, 
199*579  ;  ether  number,  196*071;  Beichert-Meissl  number,  2*254  ; 
Hehner  number,  94*92  ;  iodine  number,  54*42  ;  melting  point  of  in¬ 
soluble  fatty  acid,  44°. 

The  fat  contains: — Free  fatty  acids,  1*680;  neutral  fats,  95*987  ; 
lecithin,  0*500  ;  cholesterol,  1*715  ;  glycerol,  10*717 ;  total  fatty  acids, 
95-573  ;  soluble  fatty  acids,  0*65  ;  insoluble  fatty  acids,  94*92  per  cent. 
The  insoluble  fatty  acids  consist  of  oleic  acid,  58*4 ;  hydroxy  stearic 
acid,  6*6  ;  stearic  acid,  25*0;  palmitic  acid,  9*0;  myristic  acid,  1*0. 

W.  D.  H. 

The  Properties  of  Nerve  under  the  Influence  of  Certain 
Poisons.  By  Nicolai  E.  Wedenski  (Bfluger's  Archiv ,  1900,  82, 
134 — 191). — The  main  properties  of  nerve  investigated  were  excit¬ 
ability,  conductivity,  and  action-current.  The  last  was  detected 
either  by  the  telephone  or  galvanometer.  Tracings  were  also  taken 
of  the  attached  muscle.  A  certain  stretch  of  the  nerve  was  subjected 
to  the  local  action  of  certain  poisons  in  solution  (cocaine,  chloral 
hydrate,  phenol,  and  chloralose).  There  is  stated  to  be  complete 
parallelism  between  the  alterations  produced  of  the  functional  pro¬ 
perties  of  nerve  and  those  in  its  action-current.  Some  exceptions 
to  this  rule  noted  in  the  case  of  chloralose  are  only  apparent  and  are 
due  to  the  extraordinarily  rapid  return  of  function  which  occurs  when 
the  action  of  the  poison  is  suspended.  W.  D.  H. 

Action  of  Certain  Ions  on  Ventricular  Muscle.  By  D.  J. 
Lingle  (Amer.  J.  Physiol .,  1900,  4,  265 — 282).— The  experiments  were 
performed  with  strips  of  the  turtle's  ventricle,  and  the  results  of 
Loeb’s  experiments  on  rhythmic  contraction  of  striped  muscle,  and 
gonionemus  tissue  apply  very  closely  to  cardiac  muscle.  Sodium  and 
not  calcium  is  the  stimulus  for  its  rhythmic  action,  but  a  pure 
sodium  chloride  solution  is  injurious  at  last;  calcium  and  possibly 
potassium  salts  improve  the  rhythm  by  neutralising  this  injurious 
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action.  Heart-strips  will  not  beat  rhythmically  in  solutions  of  non- 
conductors  like  sugar  and  glycerol.  W.  D.  H. 

Origin  of  Glycogen  From  Proteid.  By  Bernhard  Schondorff 
[with  Heinrich  Offergeld]  ( Pjluger's  Archiv,  1900,  82,  60 — 85). — 
The  question  whether  glycogen  can  originate  after  feeding  on  a  diet 
free  from  carbohydrates  has  been  frequently  investigated,  but  a 
critical  examination  of  these  researches  from  those  of  Claude 
Bernard’s  onwards  shows  that  not  a  single  one  is  conclusive.  Either 
glycogen  might  have  remained  over  in  spite  of  the  previous  starvation 
period,  or  the  diet  employed  (meat,  &c.)  was  not  free  from  carbo¬ 
hydrate.  In  the  present  experiments,  frogs  were  used,  and  casein 
was  the  diet  given  to  them ;  the  result  is  stated  to  show  with 
absolute  certainty  that  no  glycogen  originates  from  a  proteid  which 
does  not  contain  a  carbohydrate  group.  W.  D.  H. 

Can  the  Whole  of  the  Glycogen  Present  in  an  Organ  be 
removed  by  Sufficiently  Long  Extraction  with  Boiling 
Water?  By  Joseph  Nerking  ( Pjluger's  Archiv ,  1900,  81,  636 — 640). 
— Calf’s  liver  was  repeatedly  extracted  with  boiling  water  until  the 
wash  waters  were  absolutely  free  from  glycogen.  The  residue  was 
then  extracted  with  dilute  potash,  when  more  glycogen  was  obtained. 
In  the  two  experiments  recorded,  the  amount  of  glycogen  which  was 
not  extractable  by  water  was  respectively  24*9  and  76*4  per  cent,  of 
the  total  quantity  present.  This  confirms  the  view  that  the  glycogen 
which  can  be  extracted  by  water  is  free  in  the  organ,  whilst  that 
which  cannot,  is  in  chemical  combination.  W.  D.  H, 

Origin  and  Excretion  of  Oxalic  Acid.  By  Ernst  Salkowski 
( Chem .  Centr .,  1900,  ii,  131 — 132  ;  from  Berlin,  klin .  Woch.,  37, 
434 — 437). — The  source  of  oxalic  acid  is  not  proteid,  for  increase  of 
proteid  food  (casein)  does  not  produce  a  rise  in  oxalic  acid  excretion, 
and  the  acid  is  not  formed  from  proteid  during  tryptic  or  bacterial 
activity.  Calcium  oxalate  is  constantly  found  in  the  faeces,  and  in 
not  unimportant  quantities  in  the  bile.  The  source  of  oxalic  acid  is 
uric  acid,  and  so,  indirectly,  nuclein  •  the  acid  is  formed  by  a  process  of 
oxidation.  Whether  the  seat  of  action  is  the  liver  was  the  subject  of 
some  experiments  which  did  not  yield  satisfactory  results.  The 
subject  of  alimentary  oxaluria  is  also  discussed.  W.  D.  H. 

Solubility  of  Uric  Acid  in  Nucleic  and  Thymic  Acids.  By 
Motonosuke  Goto  (Zeit.  physiol.  Chem.,  1900,  30,  473 — 477). — 
A  fuller  account  of  experiments  previously  published  (this  vol., 
ii,  421).  W.  D.  H. 

Absorption  of  Free  Oxygen  by  Normal  Urine.  By 
Marcellin  P.  E.  Berthelot  ( Compt .  rend.,  1900,  131,  547 — 552). — 
Normal  urine  slowly  absorbs  oxygen  from  the  air  in  quantity  varying 
from  8  c.c.  to  20  c.c.  per  litre  of  urine.  There  is  no  alteration  in 
the  quantity  of  urea  present,  in  the  proportion  of  dissolved  carbon 
dioxide,  or  in  the  acidity,  and  the  absorption  of  oxygen  seems 
to  be  due  to,  or  connected  with,  the  colouring  matters  or  leuco- 
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colouring  matters  of  the  urine.  The  fact  that  urine  is  a  reducing  agent 
although  formed  from  arterial  blood  shows  that  the  function  of  the 
kidneys  is  not  purely  mechanical.  C.  H.  B. 

Acidity  of  Urine.  By  Marcellin  P.  E.  Berthelot  ( Compt .  rend., 
1900, 131,  552 — 553). — The  ratio  of  the  acidity  of  urine  as  determined 
withphenolphthalein  as  indicator  to  that  determined  with  litmus  solution 
or  litmus  paper  by  the  spot  method,  varies  considerably.  In  one  case  it 
was  85  :  45,  in  another  52:16,  and  in  another  126  : 14.  These  ratios  are 
not  affected  by  the  absorption  of  oxygen  by  the  urine.  C.  H.  B. 

Estimation  of  the  Acidity  of  Urine.  By  Otto  Haegeli  ( Zeit . 
physiol.  Chem .,  1900,  30,  313 — 349). — An  elaborate  investigation  by 
the  use  of  numerous  indicators  of  the  various  factors  which  make  up 
the  total  acidity  of  the  urine.  W.  D.  H. 

Excretion  of  Antipyrine  by  the  Animal  Body.  By  D.  Lawroff 
( Ber .,  1900,  33,  2344 — 2346). — Antipyrine  was  administered  in  doses 
of  4 — 10  grams  per  diem  to  a  full-grown  dog  weighing  35  kilos.  The 
urine  contained  a  glycuronic  acid ,  C^H^OgNg,  of  which  the  crystalline 
compound  of  the  barium  salt  with  barium  chloride  was  analysed. 

M.  O.  F. 

Haemolytic  Serums.  By  Jules  Bordet  {Ann,  Inst .  Pasteur, 
1900,  14,  257 — 296). — The  action  of  haemolytic  serums  varies  con¬ 
siderably  with  the  kind  of  animal  employed,  but  in  the  same  serum 
the  alexin  which  causes  destruction  of  bacteria  is  identical  with  the 
haemolytic  substance.  The  stromata  of  the  corpuscles  manifest  towards 
such  alexins  a  fixative  power  which  is  compared  with  what  is  seen  in 
the  case  of  staining  reagents.  It  is  possible  to  prepare  an  antitoxin 
antagonistic  to  haemolytic  serum ;  this  is  anti-haemolytic  and  anti- 
bactericidal.  The  action  between  the  two  substances  appears  to  be  that 
of  chemical  neutralisation.  W.  D.  H. 

Anti-haematic  Serums.  By  Pierre  Nolf  (Ann.  Inst.  Pasteur, 
1900,  14,  297 — 331). — A  number  of  experiments  on  the  subject  of 
agglutination  are  presented,  and  the  mechanism  of  the  process  dis¬ 
cussed.  Mixture  of  the  serum  of  one  animal  with  that  of  another 
often  produces  a  precipitate,  but  the  precipitating  agent  is  not  regarded 
as  the  agglutinating  substance.  W.  D.  H. 

Cytotoxins.  By  Elie  Metchnikoff  (Ann.  Inst.  Pasteur ,  1900, 
369 — 377). — Haemolytic  Serum  and  Red  Corpuscles.  By  J. 
Cantacuzene  (ibid.,  378 — 389). — Leucotoxin.  By  Besredka  (ibid., 
390 — 401). — Action  of  Haematoxin  on  Man.  By  Elie  Metchnikoff 
and  Besredka  (ibid.,  402 — 414). — The  term  cytotoxin  is  introduced 
for  those  poisons  of  animal  origin  which  act  on  the  formed  elements 
(cells,  &c.)  of  organs.  The  best  known  example  is  that  contained  in 
serum.  The  practice  of  transfusion  of  an  animal’s  blood  into  man  has 
been  abandoned  because  of  the  destruction  of  the  red  corpuscles  so 
produced.  The  main  experimental  fact  brought  forward  in  this  series 
of  papers  (which  relate  to  the  poisons  which  act,  more  or  less  specifi¬ 
cally,  on  the  red  and  white  blood  corpuscles  respectively),  is  that  small 
doses,  instead  of  producing  destruction  of  the  corpuscles  in  question,  act 
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in  a  stimulating  way  so  as  to  lead  to  an  increase  in  their  number.  This 
does  not  appear  to  be  due  to  the  development  of  an  antitoxin. 

W.  D.  H. 

The  Gonococcus  and  its  Toxin.  By  J.  de  Christmas  {Ann. 
Inst.  Pasteur ,  1900,  14,  331 — 349).— The  gonococcus  in  suitable  media 
elaborates  a  toxin  which,  when  applied  in  small  doses  to  the  cerebral 
tissues,  produces  rapid  death.  This  gonotoxin  is  not  dialysable,  it  is 
destroyed  at  73°,  and  [is  precipitable  by  ammonium  sulphate.  If  in¬ 
jected  subcutaneously,  an  antitoxin  is  formed  in  the  blood.  The  two  sub¬ 
stances  neutralise  one  another  both  in  vivo  and  in  vitro.  W.  D.  H. 

Relationship  between  Chemical  Constitution  and  Physiolog¬ 
ical  Action.  I.  Physiological  Action  of  Alkines  of  Piperidine. 
By  Cesare  Paderi  {Chem.  Centr.y  1900,  ii,  588 — 589  ;  from  Ann . 
Farm.  Chim .,  1900,  181 — 194). — The  physiological  action  of  piperyl- 
alkine  and  pipecolylalkine  on  frogs,  rabbits,  and  dogs  is  similar  to  that 
of  piperidine,  whilst  on  the  other  hand,  methylpipecolylalkine  exercises 
a  healing  influence.  Thus  the  introduction  of  glycol  into  the  piper¬ 
idine  molecule  has  no  effect  on  the  physiological  action,  no  matter 
whether  the  glycol  replaces  a  hydrogen  atom  of  the  irnino-group  or  a 
hydrogen  attached  to  the  closed  chain.  When,  however,  a  hydrogen 
atom  of  the  piperidine  ring  is  replaced  by  glycol,  and  at  the  same 
time  a  hydrogen  atom  of  the  imino-group  replaced  by  the  methyl 
group,  the  physiological  action  is  completely  changed.  E.  W.  W. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Researches  on  the  Formation  of  Acetic  Acid  by  Bacteria 
producing  Lactic  Acid.  By  Chr.  Barthel  ( Centr.Bakt .  Par.,  1900, 
[ii],  6,  417 — 420).— The  quantity  of  acetic  acid  produced  during  the 
lactic  acid  fermentation  of  milk  varies  only  slightly  with  the  con¬ 
ditions,  the  minimum  being  formed  under  those  which  are  most 
favourable  for  the  culture  of  the  bacteria  producing  lactic  acid.  Acetic 
acid  may  be  considered  as  a  pathogenic  product  of  these  bacteria. 

R.  H.  P. 

Micro-organisms  forming  Dextran.  By  F.  W.  J.  Boekhout 
Centr.  Baht.  Par .,  1900,  [ii],  6,  161 — 165). — A  new  species  of  Strep¬ 
tococcus,  named  by  the  author  S.  hornensis,  has  been  isolated  from 
curdled  milk,  some  water  samples,  and  flowers,  and  has  the  power  of 
converting  media  containing  up  to  20  per  cent,  of  sucrose  into  a  slimy 
mass  with  the  formation  of  dextran.  Peptone  is  the  most  favourable 
source  of  nitrogen  for  the  culture  of  these  bacteria,  which  are  capable 
of  producing  dextran  even  in  the  absence  of  oxygen.  R.  H.  P. 

Schizomycetic  Fermentation.  By  Oskar  Emmerling  (Ber., 
1900,  33,  2477 — 2479.  Compare  Abstr.,  1899,  ii,  569). — A  10  per 
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cent,  solution  of  milk  sugar,  when  treated  with  Bacillus  lactis  aero - 
genes  in  the  presence  of  calcium  carbonate  and  nutritive  salts,  becomes 
turbid  and  evolves  hydrogen  and  methane  ;  at  the  same  time,  a  slimy 
precipitate  is  produced  consisting  of  a  mass  of  viscid  threads.  In  the 
presence  of  atmospheric  oxygen  the  fermentation  proceeds  until  a 
clear,  viscid  liquid  is  formed  ;  at  this  stage,  the  filtered  solution,  on 
the  addition  of  alcohol,  deposits  a  galactan ,  C6Hl0O5 ;  this  substance, 
a  white,  tasteless  powder,  reduces  Fehling’s  solution  only  after  hydroly¬ 
sis  with  dilute  acids,  and  yields  mucic  acid  on  oxidation  with  nitric 
acid.  Succinic  acid  is  also  a  product  of  this  fermentation. 

Yiscid  substances  are  produced  in  the  fermentation  of  galactose  by 
this  bacillus,  but  their  formation  is  not  noticed  in  the  case  of  dextrose, 
the  latter  sugar  yielding  acetic  and  inactive  lactic  acids.  Mannitol, 
under  similar  conditions,  yields  large  quantities  of  alcohol  and  succinic 
acid,  together  with  traces  of  the  volatile  acids.  G.  T.  M. 

Chemical  and  Biological  Researches  on  the  Preparation 
of  “Sake.”  By  Yoshinao  Kozai  ( Centr .  Bakt.  Bar.,  1900,  [  ii  ],  6, 
385 — 405). — The  preparation  of  “  sake  ”  can  be  divided  into  four 
stages,  (i)  preparation  of  the  “koji”  (the  “malt”),  (ii)  preparation 
of  the  “  moto  ”  (the  yeast),  (iii)  the  fermentation,  (iv)  the  clarification 
and  pasteurisation.  The  enzyme  of  the  “  koji  ”  ( Aspergillus  oryzce) 
forms  dextrose  from  starch,  dextrin,  melitriose,  sucrose,  and  maltose, 
but  does  not  attack  inulin  or  lactose  ;  2  per  cent,  of  alcohol  acts  in¬ 
juriously  on  the  enzyme,  which  is  completely  inactive  in  solutions  con¬ 
taining  28  per  cent,  of  alcohol  ;  as,  however,  during  the  whole  process 
of  the  preparation  of  “  sake  ”  there  is  never  more  than  18  per  cent,  of 
alcohol  present,  this  enzyme  must  be  still  active  in  the  later  stages  of 
the  process.  In  many  samples  of  “  koji  ”  a  white  mould  very  similar 
to  Lindner’s  Sachisia  suaveolens  and  Oidium  lactis  is  found  ;  it  ferments 
sucrose,  raffinose,  dextrose,  laevulose,  or  maltose,  but  not  trehalose, 
rhamnose,  lactose,  or  melizitose.  The  yeast  of  sake  ferments 
sucrose,  maltose,  d-mannose,  laevulose,  dextrose,  or  methylglucoside 
very  easily,  trehalose  or  d-galactose  with  some  difficulty,  does  not 
ferment  lactose  or  rhamnose,  and  splits  up  melitriose  into  melibiose 
and  kevulose.  R.  H.  P. 

Is  the  Formation  of  Enzymes  a  Trustworthy  Characteristic 
of  Yeasts?  By  Albert  Klocker  {Centr.  Bakt.  Par .,  1900,  [ii], 
6,  241 — 245). — The  experiments  of  Dubourg  (Abstr.,  1899,  ii,  376) 
have  been  repeated  and  confirmed.  The  author  disagrees  with 
Dubourg’ s  interpretation  of  these,  and  considers  that  the  formation  of 
enzymes  is  the  most  trustworthy  characteristic  of  yeasts.  R.  H.  P. 

“  Chinese  Yeast  ”  and  the  so-called  Amylomyces  (Mucor 
Rouxii).  By  Carl  Wehmer  {Centr.  Bakt.  Par.,  1900,  [ii],  6, 
353 — 365). — “  Chinese  yeast,”  a  preparation  used  in  East  Asia  for 
starting  the  fermentation  of  rice,  contains  a  mould,  Mucor  Rouxii , 
which  can  be  cultivated  in  solutions  of  laevulose,  dextrose,  galactose, 
sucrose,  lactose,  maltose,  or  inulin  with  peptone  or  ammonium  nitrate, 
alcohol  being  formed  in  every  case.  R.  H,  P. 
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Nitrification  in  the  Soil  of  Forests.  By  W.  Migula  ( Centr . 
Bakt.  Par.,  1900,  [ii],  6,  365 — 370). — Nitrites  and  nitrates  are  not 
found  except  in  minute  quantities  in  the  soil  of  forests.  The  author 
describes  experiments  in  which  such  soil  was  inoculated  with  organ¬ 
isms  which  produce  nitrites  and  nitrates.  Nitrification  did  not  take 
place  in  the  upper  layers,  which  contained  decomposing  leaves,  but 
only  in  the  deeper  layers,  zones  of  increasing  intensity  of  nitrification 
being  formed,  which  were  different  from  the  similar  zones  formed  in 
arable  land.  The  formation  of  nitrites,  however,  proceeded  much 
more  quickly  in  the  cultures  than  the  formation  of  nitrates. 

R.  H.  P. 

Occurrence  and  Action  of  Proteolytic  Ferments  in  term¬ 
inated  Seeds.  By  Wl.  Butkewitsch  ( Chem .  Centr.,  1900,  ii, 
386- — 387  ;  from  Ber.  deut .  hot.  Ges .,  18,  185 — 189.  Compare  Green, 
Abstr.,  1887,  987,  and  Neumeister,  ibid.,  1894,  ii,  290). — The  results 
of  the  author’s  experiments  confirm  those  of  Green  ( loc .  cit.)  in  showing 
the  presence  in  germinated  seeds  of  a  proteolytic  enzyme  which,  like 
“  animal  trypsin,”  decomposes  proteids  with  production  of  amides. 
An  enzyme  of  this  kind  seems  to  be  present  in  the  axillary  organs  of 
seedlings  of  Lupinus  luteus,  and  also  (perhaps  as  zymogen)  in  un¬ 
germinated  seeds  of  L.  angustifolius . 

Among  the  products  of  decomposition,  substances  were  present 
which  yield  ammonia  when  boiled  with  dilute  hydrochloric  acid  as  in 
Sachsse’s  method  for  estimating  asparagine  or  glutamine. 

N.  H.  J.  M. 

Proteolytic  Ferments  of  Germinating  Seeds.  By  V.  Harlay 
( Compt .  rend.,  1900,  131,  623 — 626.  Compare  this  vol.,  i,  511,  576  ; 
ii,  35,  233,  301). — Germinating  lentil  seedlings  are  extracted  with 
water  and  chloroform  and  the  filtered  extract  tested  with  the 
tyrosinase  derived  from  Russula  delica.  The  freshly-prepared  solution 
remains  colourless,  but  after  a  fortnight’s  digestion  either  alone  or 
with  casein,  it  gives  a  marked  coloration,  the  liquid  becoming  red  and 
then  brown.  If  the  solution  is  boiled  before  the  addition  of  casein, 
the  colour  reaction  is  considerably  diminished.  It  is  found  that  the 
boiled  solution  has  a  solvent  action  both  on  the  casein  and  the 
coagulated  albumin. 

These  results  point  to  the  existence  of  tyrosine  in  the  plant  at  the 
commencement  of  the  experiment,  a  further  quantity  of  this  substance 
being  formed  during  digestion  at  the  expense  of  either  the  vegetable 
proteid  matters  or  the  casein.  Hence  the  proteolytic  ferment  of  the 
germinating  lentil  is  analogous  to  the  trypsin  of  animal  tissues,  since 
it  gives  rise  to  similar  products  during  the  digestion  of  proteids. 

G.  T.  M. 

Germination  and  Growth  of  Peas  in  Solutions  of  Salts  of 
Fatty  Acids.  By  Oskar  Lovinson  (Chem.  Centr.,  1900,  ii,  344,  and 
388 — 389  ;  from  Bot.  Centr.,  83,  1 — 12,  and  33—43). — Instead  of 
the  usual  nutritive  solutions,  the  author  employed  solutions  containing 
all  the  necessary  bases  in  the  form  of  formates,  acetates,  and  pro¬ 
pionates  respectively.  Nitrogen  was  present  in  the  form  of  the 
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corresponding  ammonium  salt,  sulphur  as  carbon  disulphide,  and 
phosphorus  in  the  free  state  dissolved  in  water  (1  :  50,000). 

The  results  of  the  germination  experiments  showed  that  the  salts 
of  fatty  acid  retarded  germination  ;  the  percentage  numbers  of  seeds 
which  germinated  were  77'5  in  formates,  66*66  in  acetates,  and  10  in 
propionates.  Carbon  disulphide  promoted  germination,  but  somewhat 
influenced  the  subsequent  development.  Phosphorus  only  retarded 
germination  slightly. 

The  solutions  of  formates  and  acetates  (but  not  propionates)  proved 
to  be  very  favourable  to  the  growth  of  fungi  and  bacteria. 

N.  H.  J.  M. 

Germination  and  Growth  of  Peas  in  Solutions  of  Salts  of 
Patty  Acids.  By  Oskar  Lovinson  (Chem.  Centr.,  1900,  ii,  681 — 682  ; 
from  Bot.  Centr.,  83,  209 — 224). — The  plants  grown  in  solutions  of 
[salts  of]  formic  acid  lived  on  an  average  52  days,  whilst  those  in  solu¬ 
tions  of  acetic  or  propionic  acid  lived  28  and  17  days  respectively. 
The  injurious  effects  of  the  compounds  seemed  to  be  diminished  by 
gradually  accustoming  the  plants  to  stronger  solutions.  The  plants 
after  becoming  inured  to  solutions  of  [salts  of]  formic  acid  would 
doubtless  be  able  to  assimilate  mineral  and  organic  nutriment  pro¬ 
vided  that  the  strength  of  the  solutions  had  been  such  as  to  prevent 
the  emptying  of  the  cotyledons ;  this  also  applies  to  the  other  acids 
with  certain  limitations.  The  great  length  of  life  (80  days)  and 
vigorous  growth  of  plants  grown  in  solutions  of  formates,  prove  that 
the  plants  are  capable  of  obtaining  their  sulphur  from  carbon  disul¬ 
phide  and  of  assimilating  phosphorus  directly,  and  that  the  alkalis  and 
alkaline  earths  do  not  require  to  be  present  in  the  form  of  salts  of 
mineral  acids.  E.  W.  W. 

Proteid  Metabolism  in  Plants.  By  Ernst  Schulze  (Zeit.  'physiol. 
Chem.,  1900,  30,  241—312). — A  large  number  of  observations  on  the 
chemical  composition  of  different  parts  of  various  plants  at  different 
ages  are  recorded.  They  are  carried  out  on  the  lines  of  the  author’s 
previous  work,  and  confirm  the  views  he  had  advanced  concerning 
proteid  metabolism.  The  proportion  between  the  amounts  of  proteid 
decomposition  products  (amino-acids,  hexon  bases,  &c.),  varies  at 
different  stages.  The  most  marked  change  is  a  diminution  in  the 
quantity  of  leucine,  tyrosine,  and  the  simpler  amino-compounds,  and 
the  simultaneous  increase  of  asparagine,  and  in  some  cases  glutamine 
also,  as  age  advances.  The  theory  that  the  proteids  break  up  into 
asparagine  and  a  carbohydrate  is  not  confirmed.  Asparagine  appears 
to  be  easily  utilised  for  proteid  synthesis.  W.  D.  H. 

Material  for  Plant  Nutrition  in  Apples  and  Pears.  By 
Eduard  Hotter  (Chem.  Centr.,  1900,  ii,  484 — 485  ;  from  Zeit.  landw. 
Vers.  I Wes.  Ost.,  1900,  583 — 585). — By  suitably  manuring  fruit  trees 
their  lives  are  prolonged,  and  weak  trees  strengthened.  Analyses  of 
20  kinds  of  apples  and  pears  showed  that  for  every  100  kilograms  of 
fruit  about  70  grams  of  nitrogen,  35  of  phosphoric  oxide,  170  of 
potassium  oxide,  and  14  of  lime  are  withdrawn  from  the  ground. 
Presh  apples  yield  about  0*336  per  cent,  of  ash,  and  contain  0*076  of 
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nitrogen,  whilst  pears  give  0*301  of  ash  and  0*069  of  nitrogen ; 
calculated  on  the  dry  substances,  these  data  become,  for  apples,  2*24 
and  0*47  per  cent,  respectively,  and  for  pears,  2*01  and  0*46.  The 
following  analyses  of  the  ash  of  apples  and  pears  are  quoted,  the 
figures  in  brackets  referring  to  the  pears:  Si02,  1*08  (1*55) ;  S03,  2*49 
(5*02) ;  P205,  10*42  (11*92);  Fe903,  1*18  (0*98);  CaO,  4*22  (4*73); 
MgO,  3*71  (1-29) ;  K,0,  51*68  (62*88).  E.  W.  W. 

Myrosin.  By  Thomas  Bokorny  ( Chem .  Zeit.,  1900,  24,  771—772). 
— The  presence  of  myrosin  in  plant  substances  may  be  conveniently 
proved  by  observing  whether  the  addition  of  potassium  myronate  to 
about  1  gram  of  the  material  triturated  with  5  c.c.  of  water  at 
30 — 40°,  and  contained  in  a  small  stoppered  flask,  develops  the  odour 
of  mustard-oil  within  the  course  of  48  hours.  Myrosin  was  thus 
detected  in  the  seeds  (except  where  otherwise  stated)  of  the  following 
plants.  An  asterisk  denotes  that  potassium  myronate  or  a  glucoside 
which  yields  mustard-oil  is  already  present. 

Cruciferce : — *Black  mustard,  white  mustard,  summer  radish 
(. Raphanus  sativus ),  roots  also,  *lberis  amara ,  *'/.  umbellata ,  */.  semper- 
virens ,  *scurvy  grass  ( Gochlearia  off.),  ^winter  cabbage  (. Brassica 
oleracea ),  red,  white,  curly,  and  turnip  cabbages,  wallflower  ( Cheir - 
anthus  cheiri ),  summer -stock,  and  *  watercress  ( Nasturtium  off.), 

Leguminosce : — Bean  ( Phaseolus  vulgaris ),  lentil,  pea,  and  vetch. 

Umbelliferce  : — Carrot  ( Daucus  carota ),  tap-root,  and  parsley,  root. 

The  following  gave  negative  results,  the  part  tested  being  mentioned  : 

Composites : — Herbage  of  Aposeris  foetida ,  seeds  of  Artemisia  dra- 
cunculus  (possibly  present),  and  leaf  of  elecampane  ( Inula  helenium). 

Various  : — Herbage  of  paeon  y  and  spurge  ( Euphorbia  cyperissias ), 
young  fruit  of  lime,  fruit  and  seed  of  maple,  herbage  and  blooms  of 
soapwort  ( Saponaria  off.),  Borago  salvia  off.,  and  Campanula  rotundi - 
folia ,  seeds  of  pine  and  sea-pine,  the  inflorescence,  leaf  and  stem  of 
houseleek  ( Sempervivum  tectorum),  vegetative  part  of  stone-crop  ( Sedum 
acre),  and  a  young  rhubarb  leaf,  also  the  onion,  leek,  and  ripe  beans. 

R.  L.  J, 

Bitter  Principles  of  Hops.  By  Georg  Barth  (Chem.  Centr.,  1900, 
ii,  681  ;  from  Zeit.  ges.  Brauw 23,  509 — 513).* — A  sample  of  com¬ 
mercial  lupulin  gave  18*27  per  cent,  of  ash,  63*93  of  material  soluble 
in  ether,  and  36*07  of  lupulin  husks.  The  portion  soluble  in  ether 
contained  0*18  per  cent,  of  wax,  11*55  of  a-resin,  43*31  of  ft- resin, 
0*17  of  ash,  and  8*72  of  fat,  oil,  y-resin,  &c.  The  portion  insoluble 
in  ether  contained  15*31  of  ash  insoluble  in  hydrochloric  acid,  2*75 
of  ash  soluble  in  hydrochloric  acid,  4*78  of  proteid  substances,  2*34 
of  pentosans,  and  10*89  (by  difference)  of  non-nitrogenous  sub¬ 
stances,  tannins,  fibres,  &c.  The  substances  extracted  by  ether  or 
light  petroleum  did  not  contain  nitrogen.  The  quantity  of  sand  in 
commercial  lupulin  varies  from  10*9  to  20*2  per  cent.  E.  W.  W. 

Adlumia  Cirrhosa — A  New  Protopine-bearing  Plant.  By 
Julius  O.  Schlotterbeck  ( Amer .  Chem.  J.,  1900,  24,  249 — 253;  and 
Ber 1900,  33,  2799 — 2801). — The  root  of  Adlumia  cirrhosa  (climbing 
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fumitory)  contains  about  1  per  cent,  of  protopine,  whilst  the  leaves 
contain  much  less.  Fumarine  is  probably  identical  with  protopine, 
and  since  fumarine  was  discovered  and  named  long  before  its  discovery 
in  opium  by  Hesse,  the  author  is  of  opinion  that  the  name  protopine 
should  be  abandoned.  E.  G. 

An  Alcornoco  Bark  known  commercially  as  Jaborandi,  and 
Alcornoco  Barks  in  general.  By  C.  Hartwich  and  E.  DOnnen- 
berger  (Arch.  Pharm .,  1900,238,  341 — 352). — A  “ jaborandi  bark” 
imported  from  Venezuela  in  1888,  was  found,  by  botanical  examina¬ 
tion,  to  belong  in  reality  to  a  species  of  alcornoco;  it  contained  16*6 
per  cent,  of  tannin.  Further,  several  varieties  of  alcornoco  barks 
were  examined  botanically,  and,  to  a  certain  extent,  chemically.  In 
particular,  from  a  specimen  of  bark  denominated  Gort.  Alcornoco ,  the 
alcornin  of  Biltz,  Frenzel  and  Spirgatis  was  isolated.  This  melts  at 
205°,  and  has  a  specific  rotation  +33*83°;  a  number  of  its  colour  re¬ 
actions  are  described.  It  has  the  formula  C29H340,  and  it  yields  a 
monoacetyl  derivative ;  consequently,  it  is  an  alcohol  of  the  nature  of 
phytosterol,  and  is  better  named  alcornol.  C.  F,  B. 

Astragalus  Caryocarpus.  By  George  B.  Frankforter  (Chem. 
Centr.,  1900,  ii,  484  ;  from  Amer.  J.  Pharm.,  72,  320 — 325). — 
The  unripe  fruit  of  Astragalus  caryocarpus  has  a  bitter  taste,  which  is 
probably  due  to  the  presence  of  an  alkaloid,  whilst  the  ripe  fruit,  on 
the  other  hand,  has  a  peculiar,  sweet  taste.  From  the  latter,  a  di¬ 
saccharose,  astragalose ,  has  been  obtained  in  the  form  of  a  grey  hygro¬ 
scopic  powder.  It  melts  at  95  —  98°,  reduces  Fehling’s  solution,  has  a 
rotatory  power  [a]D  +38*5°,  and  yields  a  phenylhydrazone  melting  at 
186 — 188°.  Analysis  of  the  latter  showed  it  to  be  a  hydrazone  of  a 
hexose.  The  rotatory  power  and  properties  of  the  sugar  are,  however, 
easily  affected  by  change  of  conditions. 

A  substance  which  contains  nitrogen  and  gives  the  reactions  of  an 
alkaloid  was  also  isolated  from  the  plant  extract.  E.  W.  W. 

The  Sea-weed  Ulva  Latissima  and  its  Relation  to  the  Pol¬ 
lution  of  Sea- water  by  Sewage.  By  Edmund  A.  Letts  and  John 
Hawthorn  (Chem.  News ,  1900,  82,  164 — 165). — Ulva  latissima ,  or  sea 
lettuce,  contains  C,  35*15;  H,  5*27;  N,  6*25;  O,  37*96  ;  ash,  15*37 
(in  which  is  S,  3*21 ;  Fe,  2*20)  per  cent.,  and  when  fermented  yields 
hydrogen,  carbon  dioxide,  propionic,  butyric,  and,  probably,  acetic 
acids ;  later,  the  mass  blackens  from  the  ferrous  sulphide  formed, 
and  hydrogen  sulphide  is  disengaged.  The  weed  abounds  in  polluted 
waters,  and  can  thrive  in  and  assimilate  large  quantities  of  nitrogen 
from  sea-water  charged  with  sewage  and  ammonia  or  nitrates ; 
probably  this  is  the  cause  of  the  high  percentage  of  nitrogen  in  the 
plant.  It  is  suggested  that  the  presence  of  the  weed  in  large  quan¬ 
tities  may  perhaps  be  regarded  as  evidence  of  sewage  contamination. 

D.  A.  L. 

Toxic  Action  of  Acid  Sodium  Salts  on  Lupinus  Albus. 
By  Louis  Kahlenberg  and  Kollan  M.  Austin  (J.  Physical  Chem.,  1900, 
4,  553  —569). — The  toxic  powers  of  solutions  of  acid  sodium  salts  and 
of  acids  are  compared  by  means  of  determinations  of  the  concentra- 
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tions  of  solutions  in  which  seedlings  of  Lupinus  albus  will  just  live. 
The  acid  sodium  salts  exert  a  far  greater  toxic  influence  than  would 
be  expected  from  the  concentration  of  the  hydrogen  ions,  and  the 
authors  hence  conclude  that  the  dissociation  theory  is  unsatisfactory 
in  explaining  the  toxic  action  of  these  acid  salts.  L.  M.  J. 

Digestibility  of  some  Non-nitrogenous  Constituents  of 
certain  Feeding  Stuffs.  By  G-.  S.  Traps  (J.  Amer.  Ghem.  Soc.f 
1900,  22,  543 — 552). — According  to  Ladd  (AT.  York  Agric,  Expt.  Stat. 
Geneva  Rep 1889,  149),  the  sucrose  and  reducing  sugars  present  in 
lucerne  and  mixed  hay,  wheat  bran,  maize,  cotton  seed,  and  linseed 
meals  and  oats  are  completely  digested  ;  in  turnips  fed  with  mixed 
hay  the  reducing  sugars  were  completely  digested,  but  of  the  sucrose 
only  78*7  per  cent,  was  digested. 

The  results  of  the  experiments  now  described  showed  that  as  a  rule 
the  sugars  are  completely  digested.  The  examination  of  twenty-three 
samples  of  excrement  obtained  in  digestive  experiments  showed  that 
neither  sucrose  nor  dextrose  was  present ;  some  of  the  samples  con¬ 
tained  reducing  substances,  but  these  do  not  seem  to  be  sugars. 

The  results  of  Stone’s  experiments  on  the  digestibility  of  pentosans 
(Agric.  Science ,  7,  6)  in  various  foods  (grasses,  hay,  sugar-beet,  wheat 
bran,  &c.)  indicated  that  the  average  digestibility  is  60 *3  per  cent, 
(compare  also  Lindsay  and  Holland,  ibid.,  8,  172). 

The  author  has  determined  the  total  pentosans,  and  also  the  pseudo¬ 
pentosans  (that  is,  the  constituents  of  the  crude  fibre  which  yield  fur- 
furaldehyde)  in  several  foods,  and  also  their  digestibility.  From  0  to 
21  per  cent,  of  the  pentosans  consists  of  pseudo-pentosans,  and  in  four 
out  of  five  cases  the  pseudo-pentosans  are  less  digestible  than  the 
pentosans  of  the  non-nitrogenous  extract. 

Of  the  nitrogen-free  extract,  53  to  15  per  cent,  consists  of  sugars 
and  pentosans.  In  the  case  of  cow-pea  meal,  maize  bran,  and  rice 
bran,  the  remainder  of  the  extract  consists  of  starch,  which  is  more 
digestible  than  the  pentosans  ;  in  the  case  of  timothy  hay  and  crab- 
grass  hay,  the  order  of  digestibility  is  sugars,  pentosans,  residue. 

As  regards  the  crude  fibre,  the  pseudo-pentosans  are  less  digestible 
than  the  residue.  It  seems  probable  that  the  crude  fibre  and  undi¬ 
gested  non-nitrogenous  extract  decompose  in  the  intestines  with  pro¬ 
duction  of  gases,  of  soluble  substances  which  are  resolved,  and  of 
insoluble  products  which  pass  into  the  excrement  and,  being  soluble  in 
acid  and  alkali,  appear  in  the  analysis  as  non-nitrogenous  extract. 
This  would  make  the  digestibility  of  the  non-nitrogenous  extract  seem 
less,  and  that  of  the  crude  fibre  greater  than  is  actually  the  case. 

Attention  is  called  to  the  importance  of  determining  sugar  in  foods, 
and  especially  in  hay  and  cotton  seed  meal.  The  determination  of 
starch  and  pentosans  is  also  of  more  importance  than  that  of  the  crude 
fibre.  N.  H.  J.  M. 

Rye  as  Food.  By  Woldemar  von  Knieriem  (Ghem.  Gentr ., 
1900,  ii,  394 — 396  ;  from  Landw.  Jahrb .,  29,  484 — 523). — -Crushed 
rye  in  conjunction  with  clover  hay  only  slightly  increases  the  yield  of 
milk,  but  the  rye  seemed  to  have  no  injurious  effect  on  the  cows. 
When  cows  receive  sufficient  fat  (in  oil  cake),  rye  increases  the  yield 
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of  milk  rather  more  than  oats  ;  the  amount  of  fat  in  the  milk  was 
diminished  by  rye. 

In  experiments  with  sheep,  it  was  found  that  with  the  exception  of 
the  non-nitrogen ous  extract,  the  constituents  of  rye  are  less  digestible 
than  those  of  oats  ;  the  fat  in  rye  is  very  slightly  digested.  Pigs  con¬ 
sume  rye  very  unwillingly  after  some  time,  and  exclusive  feeding  with 
rye  causes  illness,  from  which,  however,  the  pigs  rapidly  recover  when 
fed  with  barley.  Rabbits  and  poultry  object  to  rye.  Rabbits  digest 
much  of  the  non-nitrogenous  extract,  but  not  the  proteids. 

On  the  whole,  rye  may  be  advantageously  employed  for  feeding  if 
used  with  care,  and  in  conjunction  with  sufficient  digestible  fat. 

N.  H.  J.  M. 

Vetch.  Corn  as  Pood.  By  Woldemar  von  Knieriem  ( Chem . 
Centr.,  1900,  ii,  396;  from  Landw.  Jahrb .,  29,  524 — 540). — 
Crushed  vetches  considerably  increased  the  yield  of  milk,  but  dimin¬ 
ished  the  amount  of  fat  in  the  milk.  No  injurious  effect  was  observed 
during  six  years. 

Rabbits  digested  vetches  well,  and  the  constituents  showed  higher 
digestion-coefficients  than  those  of  the  various  cereals. 

Pigs  object  to  vetches  alone,  and  soon  cease  to  gain  in  weight.  This 
is  attributed  mainly  to  the  high  amount  of  proteids. 

As  regards  the  taste  of  milk  and  butter,  the  results  obtained  with 
vetches  were  satisfactory ;  no  bitter  taste  was  noticed.  N.  H.  J.  M. 

Feeding  Cows  with  Cane  Sugar.  By  Eberhard  Ramm  (Bied. 
Centr .,  1900,  601 — 602;  from  Milch  Zeit .,  1899,  673). — As  in  the 
other  feeding  experiments  (following  abstracts),  the  cows  received 
during  each  period  :  hay,  14 ;  straw,  4*5  ;  roots,  50  ;  and  brewers’  grains 
4  kilos,  per  1000  kilos,  of  live  weight.  In  addition,  they  received 
earth-nut  cake  and  cane  sugar  respectively  (6  kilos.).  The  rations  con¬ 
tained  the  following  amounts  of  digestible  substances  per  1000  kilos, 
live  weight ;  earth-nut  cake  ration  :  proteid,  4T2  ;  fat,  0*93  ;  and  non- 
nitrogenous  matters,  13*48.  Sugar  ration:  proteid,  1*70;  fat,  0*54 ; 
and  non-nitrogenous  matters,  15*65. 

The  sugar  had  no  injurious  effect  on  the  health  of  the  cows.  As 
compared  with  earth-nut  cake,  it  increased  the  live  weight  by  about 
1  per  cent.,  diminished  the  yield  of  milk  per  day  by  0  86  kilo.,  and  the 
yield  of  milk  fat  and  milk  dry  matter  by  0*058  and  0*133  kilo, 
respectively.  N.  H.  J.  M. 

Feeding  Cows  with  Maize  Gluten.  By  Eberhard  Ramm  (Bied. 
Centr.,  1900,  29,  600—601  ;  from  Milch  Zeit.,  1899,  658).— The 
results  of  feeding  experiments  showed  that,  like  maize  bran  (this  vol., 
ii,  39),  maize  gluten,  as  compared  with  earth-nut  cake  increased  the 
yield  of  milk.  The  percentage  composition  of  the  maize  gluten  was 
found  to  be  as  follows:  nitrogenous  matter,  35*90;  fat,  1*85;  non- 
nitrogenous  extract,  31*80;  crude  fibre,  16*00;  ash,  1*20;  and  water, 
13*25.  N.  H.  J.  M. 

Feeding  Cows  with  Malt-germ  Molasses.  By  Eberhard 
Ramm  (Bied.  Centr.,  1900,  29,  599 — 600  ;  from  Milch  Zeit.,  1899, 
641). — Under  the  conditions  of  the  experiments,  malt-germ  molasses 
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was  shown  to  be  a  suitable  substitute  for  the  same  weight  of  earth-nut 
meal.  The  malt-germ  molasses  contained  :  nitrogenous  matter,  14*60; 
fat,  3*85  ;  non -nitrogenous  extract,  47*15  (including  sugar,  25*05  ; 
crude  fibre,  4*40;  ash,  6*95;  and  water,  23*05  per  cent,  (compare  this 
vol,  ii,  502).  1ST.  H..  J.  M. 

Non-saccharine  Matter  contained  in  Molasses.  By  Eber- 
hard  Ramm  and  C.  Momsen  ( Chem .  Centr.,  1900,  ii,  489  ;  from  Milch 
Zeit.,  1900,  433 — 436). — The  effect  of  the  non-saccharine  portion  of 
molasses  when  used  as  food  was  investigated  by  feeding  five  milch 
cows  with  the  following  series  of  foods.  (1)  Residual  molasses  con¬ 
taining  about  41  per  cent,  of  sugar ;  (2)  the  corresponding  amount  of 
raw  sugar  ;  (3)  an  equal  quantity  of  raw  sugar  with  the  non-saccharine 
mud  obtained  in  the  process  of  removing  sugar  from  molasses ;  (4) 
residual  molasses  as  in  (1).  In  addition  to  these,  a  good  basal 
ration  was  used  throughout  the  experiments.  The  molasses-mud  was 
used  as  a  substitute  for  the  ash,  nitrogenous  and  other  non-saccharine 
components  of  the  molasses.  By  making  the  fourth  period  like  the 
first  and  using  the  same  rations,  the  effects  due  to  decreasing  lactation 
were  eliminated  from  the  calculations.  During  the  raw  sugar  period 
the  milk  was  found  to  contain  less  fatty  matter,  whilst  in  the  third 
period  it  increased  by  as  much  as  71  grams  of  butter  fat  per  day  pet- 
1000  kilograms  of  body  weight,  and  the  milk  had  at  this  time  the 
highest  specific  gravity.  The  quantity  of  milk  remained  about  con¬ 
stant  in  the  first  three  periods  and  then  decreased.  E.  W.  W. 

Beans.  By  TAmas  KosutAny,  Richard  Windisch,  E.  von 
H£rics-T6th,  Ladislaus  von  Szi^ll  and  Adolf  Ealtin  ( Landw . 
Versuchs-Stat .,  1900,  54,  463 — 479). — Analyses  are  given  of 
Hungarian  and  French  beans  (compare  Ballard,  this  vol.,  ii,  174);  the 
results  indicate  that  the  Hungarian  beans  are  the  more  nutritive, 
containing  more  proteids  and  carbohydrates,  and  less  cellulose  than 
the  French  beans. 

Bean  oil,  extracted  by  ether  resembles  olive  oil  in  appearance. 
The  oil,  dried  over  sulphuric  acid,  has  the  following  properties :  Sp. 
gr.,  0*9670  ;  Hehner  number,  78*5  ;  Reichert-Meissl  number,  2*46  ; 
Kottsdorfer  number,  135*4  ;  iodine  number  (Hiibl),  119*9  ;  refraction 
at  25°  and  40°,  81*5  and  72*5  respectively.  The  oil  contains  fatty 
acid  triglycerides,  much  lecithin  and  a  good  deal  of  sulphur. 

N.  H.  J.  M. 

Cork  Oak.  By  Emilio  Tasselli  (Bied.  Centr,,  1900,  29,  615 — 617 ; 
from  Staz.  sper.  agrar.  ital.,  1899,  32,  209). — The  results  of  analyses 
are  given  showing  the  amounts  of  ash,  and  of  ash  constituents,  in  the 
cork,  wood,  roots,  leaves,  and  fruit  of  the  cork-oak.  As  regards  the 
fact  that  large  amounts  of  nitrogen  and  mineral  matter  are  taken 
from  the  soil  and  that  no  manure  is  required,  the  results  of  calcula¬ 
tions  are  given  showing  that,  notwithstanding  the  large  amounts  of 
cork  and  wood  removed,  only  one-tenth  of  the  total  supply  of  the  soil 
would  be  utilised  in  1200  years.  N.  H.  J.  M. 

Hemp.  By  M.  Samoggia  (Bied.  Centr.,  1900,  29,  602 — 604  ;  from 
Staz ,  sper .  agrar .  ital.,  1898,  31,  353). — Pot  experiments  are  described 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE. 


751 


in  which  hemp  was  grown  in  ignited  sand  watered  with  (a)  Nobbe’s 
solution  containing  chlorine,  and  ( b )  Knop’s  solution  containing  no 
chlorine,  but  more  nitrate  than  (a).  In  the  first  stages  of  growth, 
when  the  chlorine  of  the  seeds  sufficed,  the  plants  watered  with 
Knop’s  solution  grew  best,  but  subsequently  they  became  unhealthy. 
The  total  weight  of  air-dried  plants  were  (a)  28*5  and  (b)  42*0  grams. 
The  separated  fibre  contained  (a)  90  149  and  (b)  88*470  per  cent,  of  dry 
matter  of  the  following  percentage  composition  : 


Organic  matter. 

Cellulose. 

Crude  fat. 

Reducing  sugar. 

N. 

Ash. 

a.  91-43 

53*36 

2*02 

3*90 

1*658 

8*57 

b.  88-85 

37*00 

2*83 

7*98 

2*465 

11*15 

The  ash  contained  (per  cent.) : 


KsO. 

CaO. 

PA. 

Si02. 

Cl. 

36-27 

15*62 

9*67 

5*95 

1*38 

30-85 

5*33 

10*79 

6*33 

0*59 

Muntz  and  Girard  showed  that  application  of  chlorides  increased  the 
cellulose  and  diminished  the  ash  and  reducing  sugar. 

Maceration  during  six  days  did  not  cause  loss  of  pentoses  and 
pentosans.  N.  H.  J.  M. 

Cultivation  of  Parsnip.  By  Henri  Guepin  (Ann.  agron.,  1900, 
26,  476 — 477  ;  from  J.  Agr.  prat.,  1900,  i,  527). — The  yield  of  parsnip 
varies  from  30,000  to  60,000  kilos,  per  hectare.  The  percentage  com¬ 
position  is  as  follows  :  Dry  matter,  15*3  ;  nitrogenous  matter,  1*4  ;  fat, 
0*2;  non-nitrogenous  extract,  11*6;  and  cellulose,  1*2.  As  regards 
feeding  value,  the  results  indicate  that  parsnip  is  superior  to  mangolds, 
turnips,  and  carrots. 

As  indicated  by  the  composition  of  the  ash,  parsnip  requires  abund¬ 
ance  of  phosphoric  acid,  potash,  and  lime. 

Parsnip  is  suitable  for  feeding  horses,  cows,  and  bullocks. 

N.  H.  J.  M. 

Effect  of  Different  Potassium  Salts  on  the  Composition  and 
Yield  of  Potatoes.  By  Theodor  Pfeiffer  (Landw.  Ver sucks- S tat., 
1900,  54,  379 — 385.  Compare  Abstr.,  1898,  ii,  306). — A  reply  to 
Sjollema  (this  vol.,  ii,  305),  in  which  the  author  shows  that  Sjollema’s 
results  are  not  opposed  to,  but  confirm,  his  own,  which  indicated  that 
the  injurious  action  of  “crude  salts  ”  was  due  to  the  presence  of  mag¬ 
nesia.  Other  results  obtained  by  Sjollema  lend  support  to  the  author’s 
view  that  the  different  degrees  of  injury  by  potassium  chloride  on 
the  yield  of  starch  do  not  accord  with  the  amount  of  chlorides  found 
in  the  potatoes,  but  depend  rather  on  the  variety  of  the  potato. 

N.  H.  J.  M. 

Soil  Investigations  in  the  Tokay  Wine  District.  By  BLla  von 
Bitto  (Landw.  Versuchs-Stat.,  1900,  54,  337 — 348). — Determinations 
of  carbon  dioxide,  from  which  the  calcium  carbonate  is  calculated,  were 
made  in  a  large  number  of  Hungarian  soils.  The  results,  as  well  as 
descriptions  of  the  physical  properties  of  the  soils,  are  given  in  tables. 

N.  H.  J.  M. 
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Practical  Conclusions  from  [the  Results  of]  Soil  Analyses. 

By  P.  Doerstling  ( Bied .  Centr .,  1900,  29,  586 — 588  ;  from  Fiihlings 
Landw.  Zeit .,  1899,  184). — The  soils  were  extracted  (1)  for  24  hoars 
with  water  at  the  ordinary  temperature,  (2)  for  6  hours  with  water  at 
50 — 55°,  (3)  for  6  hours  with  water  through  which  carbon  dioxide  was 
passed,  and  (4)  for  24  hours  with  5  per  cent,  citric  acid.  The  samples 
were  collected  in  the  spring  after  autumn  application  of  (a)  dung  and 
(b)  green  manure.  The  following  percentage  amounts  of  the  total 
potash,  calcium  carbonate,  and  phosphoric  acid  were  dissolved  by  the 
different  solvents. 

A.  Farm-yard  manure.  b.  Green  manure. 


k2o. 

CaC03. 

V%05. 

k2o. 

CaC03. 

p2o5. 

Total  per  cent. 

0*1645 

0'611 

0  1198 

0-2185 

0-418 

0-1552 

Per  cent. 

of  h’ 

total. 

15-0 

3-8 

21-7 

13-5 

6-9 

15*0 

22-9 

8-4 

34-1 

15-5 

13-1 

12-8 

23-9 

20-9 

31*4 

18-7 

24-4 

21-3 

64-4 

76-6 

46 -4 

65-0 

72-7 

38-2 

Analyses  are  given  of  soil  before  and  after  the  application  of  lime 
and  green  manure,  both  together  and  separately.  The  results  accord 
in  some  cases,  but  not  always,  with  the  yields  of  crops. 

Analyses  of  soils  growing  healthy  and  diseased  roots  showed  that 
the  disease  was  not  due  to  deficiency  of  nutritive  matters  in  the  soil. 

N.  H.  J.  M. 

Composition  of  some  Manure-soils.  By  Leopold  Kourimsky 
( Bied .  Centr .,  1900,  29,  595 — 597  ;  from  Zeits.  landw.  Versuchswes. 
Oesterr ,  1899,  2,  580). — In  the  north-west  of  Bohemia  various  deposits, 
derived,  it  is  supposed,  from  ancient  Celtic  dwellings  and  cemeteries, 
are  employed  as  manures.  The  following  percentage  results  were 
obtained  from  three  deposits  in  Postelberg : 


Stones. 

Soil. 

Water. 

Loss  on 
ignition. 

N. 

K20. 

CaC03. 

P205, 

1. 

7-1 

92-9 

4-00 

7-44 

0-168 

0-687 

5*52 

1-408 

2. 

3-9 

96-1 

9-80 

7-22 

0-196 

0-908 

3-64 

1-344 

3. 

— 

— 

8-35 

6*23 

0-134 

0-54 

15-50 

1-20 

The  results  of  analyses  of  muds  from  ponds  and  rivers  are  also  given. 

K  H.  J.  M. 

Manurial  Experiments.  By  Josef  Hanamann  {Bied.  Centr., 
1900,  29,  591 — 594  ;  from  Zeit.  landw.  Versuchswes.  Oesterr ,  1899,  2, 
573). — From  the  results  of  35  years’  experiments  in  pots  and  beds, 
the  conclusion  is  drawn  that  it  is  possible  to  obtain  quite  normal  plants 
in  pots,  and  that  such  experiments  furnish  results  of  practical  im¬ 
portance. 

The  results  of  some  vegetation  experiments,  which  are  given  in 
detail,  indicated  that  when  loss  of  nitrate  by  drainage  is  impossible, 
the  nitrogen  left  after  the  first  year  will  increase  the  yield  of  barley 
considerably. 

The  analytical  results  show  that  the  composition  of  the  barley  grown 
in  pots  was  normal,  whilst  as  regards  the  size  of  the  grain  and  the 
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relation  of  grain  to  straw,  no  essential  difference  was  observed  in  the 
pot  plants  as  compared  with  those  grown  in  the  field. 

N.  H.  J.  M. 

Mamirial  Experiments  with  Vegetables.  By  Richard  Otto 
(Bied.  Centr.j  1900,  29,  588 — 591 ;  from  Gwrtenjlora,  1899,  48,  563). — 
Lettuce.  The  best  results  as  regards  yield  and  quality  were  obtained 
with  farmyard  manure.  Sodium  nitrate  and  kainite,  both  separately 
and  mixed,  do  not  seem  favourable  to  the  production  of  solid  heads. 

The  order  of  yield  in  the  case  of  kohl-rabi,  after  the  various  manures, 
was  (1)  farmyard  manure,  (2)  compost,  (3)  sodium  Ditrate  and  super¬ 
phosphate,  (4)  sodium  nitrate  and  kainite,  (5)  sodium  nitrate,  super¬ 
phosphate  and  kainite,  and  (6)  sodium  nitrate.  Non-nitrogenous 
manures  alone  did  not  greatly  increase  the  yield  as  compared  with  the 
unmanured  plot.  Analyses  of  the  plants  obtained  under  the  influence 
of  the  various  manures  are  given.  The  percentage  of  nitrogen  in  the  dry 
matter  varies  from  3  (without  manure  and  with  superphosphate  alone) 
to  5*42  (with  farmyard  manure).  The  ash  contained  K20,  27*61  to 
44*33  ;  CaO,  8*84  to  12*32  ;  and  P205,  12*80  to  16*26  per  cent. 

N.  H.  J.  M. 

Distribution  of  Manures.  By  Berthault  {Annt  Agron .,  1900, 
26,  417 — 430). — In  1884,  a  field  which  had  been  manured  with  30,000 
kilos,  of  farmyard  manure  per  hectare  received  in  addition  200  kilos, 
of  sodium  nitrate.  On  one  portion  of  the  land  the  nitrate  was  sown 
broadcast  and  on  two  other  portions  it  was  distributed  along  the 
furrows,  and  in  holes  40  cm.  apart  along  the  lines.  The  yield  of  roots 
on  the  three  portions  of  the  field  was  as  follows :  Nitrate  sown  broad¬ 
cast,  21,785  ;  in  the  furrows,  38,392  \  and  in  holes,  40,337.  Whilst  the 
localisation  of  manures  must  depend  on  the  nature  of  the  manures 
themselves  and  on  the  crop,  it  is  thought  that  the  system  may  be 
generally  adopted  with  advantage  (compare  Schloesing,  Abstr.,  1893, 
ii,  141).  N.  H.  J.  M. 

Methods  of  Experiments  on  the  Preservation  of  Farm-yard 
Manure.  By  Theodor  Pfeiffer,  F.  Moszeik,  and  Otto  Lemmer- 
mann  ( Landw .  Versuchs-Stat .,  1900,  54,  349 — 378). — The  conflicting 
results  hitherto  obtained  in  experiments  on  the  preservation  of  stable 
manure  are,  at  any  rate  in  part,  attributed  to  imperfect  methods. 
The  method  now  proposed  is  based  on  the  fact  that  the  nitrogen  sup¬ 
plied  in  the  food  is  completely  recovered  in  the  excrement  after 
deducting  the  amount  deposited  in  the  body  and  that  of  the  milk 
wool,  &c.  The  composition  of  the  food  and  of  the  materials  used  for 
litter  is  therefore  determined,  as  well  as  the  composition  of  the 
faeces,  urine  and  milk.  By  determining  ash  constituents  (phosphoric 
acid  and  potash),  the  amounts  of  which  remain  of  course  unaltered,  it 
is  possible  to  ascertain  how  far  the  nitrogen  results  can  be  depended 
on.  An  important  point  which  has  to  be  considered  is  the  extent  of 
the  loss  of  nitrogen  in  the  manure  before  it  is  removed  from  the 
stalls  (compare  Muntz  and  Girard,  Compt.  rend.,  1892,  115,  1318, 
and  116,  108). 

As  regards  the  foods  to  be  employed,  mangolds  and  lucerne  are  to  be 
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avoided.  The  authors  propose  meadow  hay,  dried  beetroot  sections 
and  crushed  earth-nut  cake,  with  straw  for  litter.  The  whole  quan¬ 
tities  of  hay  and  straw  required  for  the  experiment  are  prepared  before¬ 
hand  and  sampled. 

After  describing  the  stalls  and  the  arrangements  for  the  solid  and 
liquid  manure,  the  sampling  of  the  manure,  and  the  analytical  methods 
employed,  the  authors  give  in  tables  a  number  of  results  which  show 
that  the  taking  of  samples  can  be  made  sufficiently  accurate  and  that 
the  feeding  of  the  animals  and  the  collection  of  the  products  can  be 
conducted  without  loss.  N.  H.  J.  M. 

Street-dust  as  Manure.  By  Adolfo  Casali  ( Bied .  Centr .,  1900, 
29,  583 — 586  ;  from  Staz.  sper .  ital.  agrar .,  1898,  31,  377). — Street- 
dust  is  recommended  as  manure  by  Strabo,  Pliny,  and  Columella, 
and  it  was  highly  valued  during  the  middle  ages.  The  results  of 
analyses  of  a  sample  of  sifted  street-dust  collected  during  a  dry  Sep¬ 
tember  show  that  the  material  is  suitable  for  soils  poor  in  lime.  It 
is  also  of  use  for  the  purpose  of  mixing  with  nitrogenous  manures, 
both  as  a  diluent  and  to  enable  them  to  be  uniformly  distributed  ;  in 
the  case  of  superphosphate,  street-dust  would  be  of  use  in 
diminishing  the  acidity. 

The  author  considers  that  street-dust  is  also  of  use  in  supplying  a 
great  variety  of  microbes,  derived  partly  from  rain  and  partly  from 
excrementitious  matters.  N.  H.  J.  M. 
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y>-Nitrophenol  as  an  Indicator.  By  Leopold  Spiegel  (. Ber 1900, 
33,  2640 — 2641.  Compare  Langbeck,  Ghem.  News,  1881,  43,  161, 
and  Wieland  Abstr.,  1883,  1167). — The  author  recommends  a  2 — 5 
per  cent,  alcoholic  solution  of  jt?-nitrophenol  in  place  of  methyl-orange 
in  ordinary  acidimetry  and  alkalimetry.  The  change  from  yellow 
when  alkaline  to  colourless  when  acid  is  very  marked,  and  the 
indicator  is  quite  indifferent  towards  carbon  dioxide.  Sodium  am¬ 
monium  phosphate  and  crystallised  borax  may  be  estimated  by  the 
aid  of  the  same  indicator,  but  not  fused  borax.  J.  J.  S. 


Wide  Occurrence  of  Indicators  in  Nature.  By  G.  S.  Fraps 
(Amer.  Ghem.  J 1900,  24,  271 — 276). — The  author  has  examined 
extracts  of  a  large  number  of  coloured  flowers,  leaves  and  fruits,  and 
has  found  that,  as  a  rule,  the  colouring  matters  are  fairly  sensitive  as 
an  indicator,  giving  one  colour  when  acid  and  another  when  alkaline. 


E.  G. 


Abegg  and  Herz’s  Method  for  the  Separation  and  Recogni¬ 
tion  of  Acids.  By  Wilhelm  Fresenius  ( Zeit .  anal .  Ghem.,  1900, 
39,  566 — 574). — With  regard  to  Abegg  and  Herz’s  systematic  scheme 
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(this  vol,,  ii,  436),  the  author  objects  that  the  same  necessity  does  not 
exist  with  acids,  as  with  bases,  to  separate  them  one  from  another 
before  they  can  be  identified,  and  that  many  of  the  reactions  used 
by  Abegg  and  Herz  are  untrustworthy.  For  instance,  neither 
cyanogen  nor  arsenious  acid  is  precipitated  by  calcium  chloride  under 
the  conditions  defined.  Tartaric  acid  is  only  precipitated  completely  by 
calcium  chloride  when  time  is  allowed  for  it  to  crystallise.  The  pre¬ 
cipitate  is  then  very  sparingly  soluble  in  acetic  acid,  and  may  be 
easily  mistaken  for  calcium  oxalate.  Calcium  phosphate  exhibits  a 
similar  behaviour  with  acetic  acid.  Boric  acid  finds  no  place  in  the 
scheme,  and  the  difficulties  resulting  from  the  presence  of  silicates 
are  not  provided  for.  Other  objections  can  be  advanced  to  the  methods 
advocated  for  the  detection  of  the  halogens  and  nitric  acid,  and  on  the 
whole  the  scheme  has  but  little  practical  value.  M.  J.  S. 

Estimation  of  Potassium  Perchlorate  in  Alkali  Nitrates 
(Nitre  and  Chili  Saltpetre).  By  N.  Blattneb  and  J.  Brasseur 
( Chem .  Zeit.,  1900,  24,  767). — Five  grams  of  the  dried  sample  are 
mixed  with  7  to  8  grams  of  pure  calcium  hydroxide  and  heated  in  a 
covered  platinum  or  porcelain  crucible  for  15  minutes  over  a  Bunsen 
burner.  When  cold,  the  mass  is  transferred  to  a  measuring  flask  marked 
at  128  c.c.  and  extracted  for  an  hour  with  water.  After  making  up  to 
the  mark  (3  c.c.  is  taken  as  the  volume  of  the  undissolved  matter),  the 
liquid  is  well  shaken  and  filtered  through  a  dry  filter.  One  hundred 
c.c.  (4  grams  of  sample)  of  the  filtrate  are  carefully  neutralised  with 
dilute  nitric  acid  using  methyl-orange- as  indicator,  and  the  chlorine  is 
then  titrated  with  silver  nitrate  as  usual.  After  allowing  for  the 
percentage  of  chlorine  present  as  chloride,  the  balance  is  calculated 
into  potassium  perchlorate.  L.  de  K. 

Process  for  the  Estimation  of  Chlorides,  Chlorates,  and 
Perchlorates  in  the  Presence  of  each  other  By  N.  Blattneb 
and  J.  Brasseur  ( Chem .  Zeit.,  1900,  24,  793). — The  chlorine  as 
chloride  is  first  estimated  as  usual.  It  is  then  again  estimated  after 
reduction  of  any  chlorate  by  boiling  with  sulphurous  acid  and  finally 
after  ignition  with  calcium  hydroxide  (see  preceding  abstract). 

The  authors  have  not  as  yet  found  any  chlorate  in  samples  of 
saltpetre.  L.  de  K. 

Estimation  of  Potassium  Iodide.  By  Thomas  S.  Barrie 
(Pharm.  J .,  1900,  [iv],  11,  58). — When  potassium  iodide  (5  grams  in 
20  c.c.  of  water)  containing  chlorides  and  bromides  is  treated  with 
5  per  cent,  solution  of  potassium  dichromate  (10  c.c.)  and  10  per  cent, 
sulphuric  acid  (10  c.c.),  iodine  alone  is  liberated.  This  is  extracted 
with  toluene  or  carbon  disulphide,  the  solution  shaken  with  a  known 
volume  of  N/10  sodium  thiosulphate  solution  and  the  excess  titrated 
with  standard  iodine.  B.  L.  J. 

Simple  and  Accurate  Method  for  Estimating  the  Dissolved 
Oxygen  in  Fresh-water,  Sea-water,  Sewage  Effluents,  &c. 
By  Edmund  A.  Letts  and  Bobert  F,  Blake  (Chem.  News ,  1900,  82, 
163 — 164). — An  ordinary  separating  funnel  is  filled  with  the  water  to 
be  examined  and  a  measured  volume  withdrawn ;  a  definite  volume  of 
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standard  ferrous  sulphate  solution,  containing  about  48  grains  per 
litre,  is  added,  and  then  ammonia,  the  combined  volume  of  these  two 
reagents  being  equal  to  the  volume  of  the  water  removed.  The  stopper 
is  inserted  with  the  exclusion  of  air-bubbles,  and  the  liquids  are  mixed 
together.  After  15  minutes,  the  funnel  is  inverted,  the  stem  filled  with 
a  mixture  of  equal  volumes  of  sulphuric  acid  and  water,  the  tap  opened, 
and  when  all  the  iron  hydroxide  is  dissolved  the  solution  is  titrated 
with  permanganate  or  dichromate.  D.  A.  L. 

Estimation  of  Oxygen  in  Copper  by  Ignition  in  Hydrogen. 
By  Leonard  Archbutt  {Analyst,  1900,  25,  *253 — 262). — Blount 
(Abstr.,  1896,  ii,  333)  has  described  a  process  based  on  the  reduction 
of  copper  oxide  by  hydrogen.  The  sample  is  melted  in  a  current  of 
dry  hydrogen  and  the  water  collected  and  weighed.  The  author 
whilst  acknowledging  the  accuracy  of  this  process  prefers  to  estimate 
the  oxygen  by  the  loss  in  weight  which  the  sample  suffers  when  ignited 
in  hydrogen  as  has  already  been  proposed  by  Hampe.  Thirty  to  forty 
grams  of  the  copper,  best  in  the  form  of  bright  turnings  small  enough  to 
pass  through  a  tube  ^-inch  in  diameter,  are  thoroughly  cleansed  with 
ether,  dried,  and  introduced  into  a  dry  weighed  bulb  tube,  which  is 
then  re  weighed.  The  whole  is  ignited  for  about  an  hour  in  a  current 
of  purified  hydrogen,  and  then  allowed  to  cool  in  the  current.  When 
cold,  the  hydrogen  left  in  the  bulb  tube  is  displaced  by  dry  air  and 
the  tube  reweighed. 

An  illustration  of  the  apparatus  and  bulb  tube  is  given. 

L.  DE  K. 

Detection  of  Free  Phosphorus.  By  P.  Mukerji  (J.  Asiat.  Soc. 
Bengal ,  1900,  69,  ii,  97 — 101). — The  author  has  noticed  that  hydrogen 
generated  in  contact  with  free  phosphorus  becomes  phosphorescent. 

The  incompletely  oxidised  compounds  of  phosphorus  yield,  like 
phosphorus  itself,  a  gas  which  burns  with  a  green  flame,  but  this  is 
not  luminous  in  the  dark.  The  glow  is  lessened  to  some  extent  by 
the  presence  of  much  alcohol,  ether  greatly  interferes  with  it,  but  is 
soon  expelled,  oil  of  turpentine  stops  it  and  should  be  first  got  rid  of 
by  washing  the  material  with  alcohol  and  then  with  water.  Nitrous 
fumes,  hydrogen  sulphide,  iodine,  and  oil  of  mustard  in  moderate 
quantities  do  not  interfere. 

The  apparatus  in  its  simplest  form  consists  of  a  flask  fitted  with  a 
tap  funnel  and  a  jet.  Common  zinc  and  dilute  sulphuric  acid  are 
introduced,  and  after  making  sure  that  the  reagents  cause  no  glow,  the 
suspected  article  is  added  and  the  effect  observed  in  a  dark  room. 

L.  DE  K. 

Estimation  of  Phosphorus  in  Coke  and  Coal.  By  J.  M. 
Camp  ( Chem .  News,  1900,  82,  8 — 9). — The  coke,  powdered  to  pass 
through  a  40-mesh  sieve,  is  dried  at  100°  for  an  hour,  and  when  cool 
5  grams  are  exposed  in  a  porcelain  crucible  in  a  muffle  overnight  ; 
the  contents  are,  next  morning,  transferred  to  a  platinum  crucible, 
supported  on  a  platinum  tripod,  on  the  top  of  the  chimney  of  an 
Argand  burner,  and  heated  below  boiling  with  5  c.c.  of  dilute  hydro¬ 
chloric  acid  (1  :  2),  and  10  c.c.  of  dilute  hydrofluoric  acid  until  dry, 
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further  dried,  but  not  baked,  allowed  to  cool,  and  warmed  with  15  c.c. 
of  the  dilute  hydrochloric  acid.  The  contents  are  transferred  to  an 
evaporating  dish,  boiled  for  one  or  two  minutes  with  5  c.c.  of  strong 
nitric  acid,  filtered,  treated  with  25  c.c.  of  strong  ammonia,  then  with 
sufficient  strong  nitric  acid  to  exactly  dissolve  the  precipitate,  after 
which  5  c.c.  more  is  added.  Precipitation  with  molybdate  follows,  &e,, 
and  1*63  per  cent,  of  the  dried  precipitate  is  taken  as  phosphorus. 

D.  A.  L. 

Estimation  of  Phosphorus  in  Ores,  Pig-iron,  and  Steel 
containing  Arsenic.  By  J.  M.  Camp  ( Ghem .  News ,  1900,  82,  9). — 
Five  grams  of  pulverised  dry  ore  are  gently  boiled  for  30  minutes 
with  hydrochloric  acid,  the  solution  diluted,  filtered,  and  exposed  on  a 
steam-bath  overnight.  In  the  morning,  2  grams  of  pure  oxalic  acid 
and  50  c.c.  of  hydrochloric  acid  are  added,  the  solution  covered  with 
a  watch  glass,  taken  to  dryness  sharply,  but  not  baked,  then,  when 
cool,  evaporated  with  30  c.c.  of  strong  hydrochloric  acid  until  the 
first  appearance  of  insoluble  ferric  chloride,  treated  with  10  c.c.  of 
strong  nitric  acid,  and  when  violent  action  has  ceased,  warmed  to 
complete  solution,  diluted,  and  filtered  into  a  flask,  washing  with  2  per 
cent,  nitric  acid.  The  portion  of  the  ore  insoluble  in  hydrochloric 
acid  is  ignited,  fused  with  mixed  carbonates,  dissolved  in  excess  of 
hydrochloric  acid,  allowed  to  dry  overnight  in  a  steam-bath,  moistened 
with  dilute  hydrochloric  acid  and  enough  hot  water  to  dissolve 
chlorides,  warmed,  filtered,  added  to  the  contents  of  the  other  flask,  and 
the  phosphorus  determined  in  the  whole,  in  the  manner  described  in 
the  preceding  abstract.  The  method  is  applicable  to  the  analysis  of 
pig-iron  and  steel.  D.  A.  L. 

Estimation  of  Phosphorus  in  Steel,  &c.  By  Fred  Ibbotson 
and  Harry  Brearley  (Ghem.  News ,  1900,  82,  55). — A  solution  of 
2  grams  of  the  steel  in  45  c.c.  of  nitric  acid  of  sp.  gr.  12  is  treated 
with  permanganate  until  a  pink  colour  or  a  precipitate  of  manganese 
dioxide  persists  on  boiling ;  it  is  cleared  with  ferrous  sulphate  and 
after  the  addition  of  4  c.c.  of  strong  ammonia  is  shaken  while  hot  with 
30  c.c.  of  molybdate  reagent,  then  kept  at  70 — 80°  for  a  few  minutes, 
passed  through  a  pulp  filter,  and  washed.  The  precipitate  is  dissolved 
in  ammonia,  treated  with  10  to  12  c.c.  of  hydrochloric  acid  and  10  c.c.  of 
a  solution  of  lead  acetate  (40  grams  to  the  litre),  heated  and  well 
shaken  with  a  mixture  of  10 — 12  grams  of  ammonium  chloride  and 
50  c.c.  of  strong  ammonium  acetate  solutions;  the  precipitate  is  filtered 
and  weighed  as  lead  molybdate.  The  process  is  applicable  (with  slight 
modifications)  to  pig-irons,  nickel-steels  and  alloys,  chromo-steels, 
tungsten-steels,  spiegels  and  ferro-manganese  (compare  Abstr.,  1899, 
ii,  337).  D.  A.  L. 

Estimation  of  Phosphoric  Acid  as  Phosphomolybdic  Oxide. 
By  H.  C.  Sherman  and  Henry  St.  John  Hyde  (J.  Amer.  Chem . 
Soc .,  1900,  22,  652 — 658). — The  solution  representing  0*2 — 0*5 
gram  of  the  sample  of  phosphate  is  mixed  with  25  c.c.  of  strong 
ammonia  of  sp.  gr.  0*9  ;  after  neutralising  with  nitric  acid,  5  to  8  c.c. 
of  acid  of  sp.  gr.  1-42  are  added  in  excess.  The  solution  is  diluted  to 
150  c.c.,  heated  to  50°  and  a  3  per  cent,  solution  of  ammonium  molyb- 
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date  slowly  added  with  constant  stirring  until  there  are  about  20  c.c. 
in  excess.  After  10  minutes,  the  liquid  is  decanted  through  a  porce¬ 
lain  Gooch  crucible,  and  the  precipitate  is  washed  thrice  by  decantation 
with  50 — 70  c.c.  and  then  on  the  filter  with  200 — 250  c.c.  of  cold 
1  per  cent,  nitric  acid.  Finally,  the  precipitate  is  ignited  by  placing 
the  crucible  inside  a  nickel  crucible  and  heating  the  bottom  of  the  latter 
to  a  dull  red  heat  for  15  minutes  as  directed  by  Woy  (Abstr.,  1898, 
ii,  138)  and  weighed  as  the  oxide,  P205,24Mo03.  L.  de  K. 

Adulteration  and  Analysis  of  Arsenical  Insecticides.  By 
John  K.  Haywood  (J.  Amer.  Chem.  Soc .,  1900,  22,  568 — 582 ; 
705 — 706). — The  author  calls  attention  to  the  adulterations  of  ar¬ 
senical  insecticides.  These  are  readily  detected  by  the  usual  methods. 

As  regards  the  bond  fide  articles  they  may  be  assayed  as  follows. 
Water  may  be  determined  in  Paris  or  Scheele’s  green  by  drying 
for  12  or  15  hours  at  100°.  The  total  arsenious  oxide  is  best  estimated 
by  the  iodine  process  recommended  by  Smith  (this  vol.,  ii,  47).  A 
good  method  for  estimating  copper  in  these  substances  is  to  titrate 
the  iodine  set  free  from  potassium  iodide  in  an  acetic  acid  solution. 

In  order  to  completely  extract  free  arsenious  oxide  from  Paris 
green,  a  very  large  amount  of  water  is  necessary.  The  author  finds 
that  500  c.c.  of  water  dissolve  an  appreciable  quantity  of  the  arsenical 
copper  compound,  and  that,  therefore,  the  amount  of  free  arsenious 
oxide  found  will  be  in  excess  of  the  truth  (compare  next  abstract). 

The  amount  of  arsenious  oxide,  combined  with  the  dissolved  copper 
oxide,  may  be  readily  calculated  from  the  amount  of  the  latter.  One 
part  of  copper  oxide  corresponds  with  1*875  parts  of  arsenious  acid. 

A  large  number  of  analyses  are  communicated.  L.  de  K. 

[Estimation  of]  Free  Arsenious  Oxide  in  Paris  Green.  By 
Eugen  W.  Hilgard  ( J .  Amer,  Chem.  Soc,,  1900,  22,  690 — 693). — The 
author  states  that,  on  account  of  the  slight  solubility  of  octahedral 
arsenious  oxide,  the  quantity  of  water  used  to  dissolve  the  free  arsenious 
oxide  from  1  gram  of  Paris  green  should  be  raised  to  600  or,  preferably, 
1000  c.c.,  and  the  extraction  continued  for  24  hours  (compare  preced¬ 
ing  abstract.)  The  use  of  the  microscope  is  recommended  for  the  rapid 
detection  of  decided  quantities  of  free  oxide.  L.  de  K. 

Qualitative  Test  for  Boric  Acid.  By  E.  M.  Wade  and  M.  L. 
Wade  (J.  Amer .  Chem,  Soc  ,  1900,  22,  618). — About  0*1  gram  of  the 
substance  to  be  tested  for  boric  acid  is  put  into  a  test-tube  2*5  cm.  in 
diameter,  and  20  cm.  long ;  0*5  c.c.  of  hydrochloric  acid,  and  10  c.c. 
of  methyl  alcohol  are  added,  and  the  mixture  is  rapidly  boiled  down 
to  a  small  bulk  by  moving  the  lower  end  of  the  tube  in  the  flame  of 
a  burner,  and  holding  the  moistened  end  of  a  piece  of  turmeric  paper 
just  outside  the  mouth  in  contact  with  the  evolved  vapour.  If  boric 
acid  is  present,  the  turmeric  will  turn  a  characteristic  red,  which  is 
coloured  pink,  or  deep  purple,  or  blue  when  moistened  with  very  weak 
ammonia.  L.  de  K. 

Estimation  of  Potassium  by  Phosphomolybdic  Acid.  By 
Wavelet  (Chem.  Centr .,  1900,  ii,  689 — 690 ;  from  Ann.  Chim.  ancd. 
appl.,  5,  289). — The  precipitate  which  sodium  phosphomolybdate  gives 
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with  potassium  salts  contains  potassium  and  phosphoric  acid  in  the 
invariable  ratio  K20/P205  =  1  '99,  although  the  amount  of  molybdenum 
may  vary.  To  prepare  the  reagent,  140  grams  of  sodium  carbonate, 
20  grams  of  ordinary  sodium  phosphate,  and  70  grams  of  freshly 
ignited  molybdenum  trioxide  are  dissolved  together  in  500  c.c.  of 
water,  200  c.c.  of  nitric  acid  are  added,  the  solution  made  up  to  a  litre 
and  filtered  after  24  hours.  To  estimate  potassium,  an  excess  of  the 
reagent  is  added,  the  mixture  evaporated  to  dryness,  the  residue 
rubbed  to  powder,  heated  with  dilute  nitric  acid  (1  :10),  and,  after 
cooling,  the  precipitate  collected  and  thoroughly  washed  with  dilute 
nitric  acid.  The  phosphoric  acid  in  it  is  then  estimated  in  the  usual 
way  with  magnesia  mixture,  but  the  ammonium  magnesium  phosphate 
may  be  titrated  instead  of  being  ignited.  It  is  dissolved  in  nitric  acid, 
and  the  solution  neutralised  with  ammonia ;  1  c.c.  of  acetic  acid  and 
some  sodium  acetate  are  added,  and  then  a  standard  solution  of  lead 
nitrate  (35  grams  per  litre)  until  a  drop  gives  a  yellow  colour  with 
potassium  iodide.  M.  J.  S. 

Shortened  Method  for  Estimating  Potassium  in  its  Salts. 
By  Hugo  Neubauer  (Zeit.  anal.  Chem .,  1900,  39,  481 — 502). — The 
following  process,  if  strictly  adhered  to  in  every  detail,  gives  an 
accurate  estimation  of  potassium  in  a  solution  which  may  contain 
sodium,  magnesium,  calcium,  chlorides,  and  sulphates :  Twenty-five 
c.c.  of  the  aqueous  solution  of  the  substance  (0*5  gram)  are  mixed 
with  a  few  drops  of  hydrochloric  acid  and  a  small  excess  of 
platinic  chloride,  and  evaporated  on  the  water-bath  just  to  dryness. 
After  cooling,  the  mass  is  moistened  with  1  c.c.  of  water  and  well 
rubbed  with  a  pestle  made  from  glass  rod  ;  30  c.c.  of  alcohol  are  then 
added  in  portions  of  10  c.c.  at  a  time,  rubbing  very  intimately  after 
each  addition.  After  half  an  hour,  the  precipitate  is  transferred  to 
an  asbestos  filter  in  a  platinum  Gooch  crucible,  and  thoroughly  washed 
with  strong  alcohol  (93 — 96  vols.  per  cent.)  and  finally  with  ether. 
The  contents  of  the  crucible  are  next  reduced  by  very  gradual  heating 
in  hydrogen,  or  equally  well  in  coal-gas  (5  minutes  below  red  heat  and 
20  minutes  at  a  very  dull  red),  and  then  thoroughly  washed  with  hot 
water.  The  crucible  is  then  filled  with  5  per  cent,  nitric  acid,  which 
is  allowed  to  act  for  half  an  hour,  returning  it  as  it  slowly  percolates 
through  the  filter.  The  reduced  platinum  is  again  thoroughly  washed 
with  hot  water,  dried,  ignited,  and  weighed.  Multiplication  by 
0*48108  gives  the  corresponding  weight  of  potassium  oxide.  Should 
barium  be  present,  the  reduction  must  not  be  performed  with  coal-gas, 
but  with  hydrogen  ;  with  this  exception,  the  process  needs  no  altera¬ 
tion,  and  equally  good  results  are  obtained.  M.  J.  S. 

Detection  of  Sodium  Carbonate  in  Milk.  By  P.  Suss  {Chem. 
Centr.,  1900,  ii,  596  ;  from  Pharm.  Centr .,  41,  465). — As  little  as 
0*05  gram  of  sodium  carbonate  in  100  c.c.  of  milk  can  be  detected 
by  the  rose-red  coloration  produced  on  adding  a  0*2  percent,  alcoholic 
solution  of  alizarin.  M.  J.  S. 

Estimation  of  Free  Alkali  in  Soaps.  By  B.  E.  Divine  (J. 
Amer.  Chem.  Soc.,  1900,  22,  693 — 695). — The  author  has  modified 
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Dudley  and  Pease’s  process,  titration  of  the  free  alkali  by  means  of 
iVyiO  alcoholic  stearic  acid,  so  as  to  avoid  the  troublesome  filtration  of 
the  alcoholic  solution  of  soap  from  any  undissolved  alkali  carbonate. 

Two  grams  of  un dried  soap  are  introduced  into  a  round-bottomed 
flask,  50  c.c.  of  alcohol  and  a  definite  number  of  c.c.  of  W/10  alcoholic 
stearic  acid,  more  than  sufficient  to  neutralise  any  alkali  present,  are 
added,  and  also  a  little  phenolphthalein.  After  boiling  for  half  an  hour 
under  a  reflux  condenser,  the  excess  of  stearic  acid  is  titrated  with 
iV/10  alcoholic  soda  and  the  total  amount  of  alkali  calculated. 

Another  2  grams  of  the  sample  are  boiled  with  50  c.c,  of  alcohol, 
a  10  per  cent,  solution  of  barium  chloride  is  added  in  quantity  just 
sufficient  to  decompose  the  alkali  found,  and  the  liberated  barium 
hydroxide  is  then  titrated  with  Nj TO  alcoholic  stearic  acid  and 
phenolphthalein,  the  result  being  expressed  as  free  alkali. 

The  difference  between  the  two  titrations  represents  alkali  car¬ 
bonate.  L.  de  K. 

New  Volumetric  Method  for  the  Estimation  of  Silver.  By 
Launcelot  W.  Andrews  (Amer.  Chem>  J.,  1900,  24,  256— 266). —The 
process  is  a  modification  of  the  one  introduced  by  Pisani  for  the  esti¬ 
mation  of  very  small  quantities  of  silver  by  means  of  a  solution  of 
iodine  containing  starch. 

The  silver  solution  should  contain  not  quite  5  per  cent,  of  nitric 
acid  and  be  free  from  mercury  and  the  lower  oxides  of  arsenic 
and  antimony ;  any  nitrous  acid  should  be  expelled  by  boiling,  and 
sulphurous  acid  must  be  removed  by  addition  of  ferric  sulphate. 
A  solution  of  ferrous  sulphate  is  added  in  such  quantity  that  there 
shall  be  at  least  as  much  iron  as  silver,  and  an  equal  quantity  of  iron 
as  ferric  sulphate  is  also  added  ;  if  the  amount  of  silver  should  be 
more  than  0*02  gram  per  100  c.c.,  it  is  best  to  first  convert  the  iron 
sulphates  into  nitrates  by  judicious  addition  of  strontium  or  lead 
nitrate. 

The  starch-iodine  solution  is  then  run  in  from  a  burette  until  the 
colour  of  the  liquid  turns  slightly  blue,  showing  that  all  the  silver  is 
precipitated.  This  solution  is  best  prepared  by  heating  9  grams  of 
pure  iodine  and  50  grams  of  purified  maize-starch  with  100  c.c.  of 
water  in  sealed  tubes  for  an  hour  in  a  boiling  water-bath.  When 
cold,  it  is  diluted  to  a  convenient  strength,  say  a  Nj 20  or  N/ 100  solu¬ 
tion.  This  should  be  standardised  with  silver  nitrate  ;  estimation  of 
the  iodine  by  means  of  sodium  thiosulphate  would  give  erroneous  re¬ 
sults.  L.  de  K. 

Gravimetric  Estimation  of  Zinc  as  Sulphate.  By  Wilhelm 
Euler  (Zeit.  anorg.  Chem .,  1900,  25,  146 — 154). — The  estimation  of 
zinc  as  sulphate  is  sufficiently  accurate  for  ordinary  work.  The  zinc 
solution,  which  must  contain  only  sulphuric  acid  or  acids  which  are 
volatile  in  the  presence  of  sulphuric  acid,  is  evaporated  to  dryness  in 
a  weighed  platinum  crucible  and  the  residue  cautiously  heated  at  a 
dull  red  heat  to  constant  weight.  The  result  may  be  confirmed  by 
decomposing  the  sulphate  over  the  blow-pipe  and  weighing  as  zinc 
oxide.  E.  C.  B. 
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Lead  and  Cadmium  Ferrocyanides.  By  Edmund  H.  Miller  and 
Henry  Fisher  {J.  Amer.  Chem.  Soc.,  1900,  22,  537 — 543). — The 
authors  confirm  Gay  Lussac’s  statement  that  lead  ferrocyanide  always 
retains  more  or  less  potassium  ferrocyanide  from  which  it  cannot  be 
freed  by  washing.  A  number  of  experiments  have  shown  that  the 
amount  of  potassium  increases  with  the  acidity  of  the  liquid,  it  being 
just  the  same  whether  there  is  an  excess  of  lead  or  ferrocyanide.  The 
results  also  agree  closely  with  Low’s  statement  (Abstr.,  1893,  ii,  437) 
that  a  solution  containing  10  grams  of  crystallised  potassium  ferro¬ 
cyanide  per  litre  equals  0*01  gram  of  lead  per  c.c.  ;  Furman  has 
stated  that  16  grams  should  be  taken,  but  this  figure  is  no  doubt 
based  on  the  erroneous  conclusion  that  the  formula  of  lead  ferro¬ 
cyanide  may  be  calculated  from  that  of  zinc  ferrocyanide. 

Cadmium  ferrocyanide  thrown  down  from  an  ammoniacal  solution 
has  a  composition  agreeing  with  Hermann’s  formula  CdKe2Fe(CN)6, 
but  when  precipitated  from  an  acid  solution,  its  composition  lies  be¬ 
tween  that  formula  and  the  one  proposed  by  Wyrouboff, 
K5Cd5[Fe(CN)6]4.  This  fact  is  also  confirmed  by  Mackay  (this  vol., 
ii,  49),  who  states  that  it  requires  about  2*5  per  cent,  less  potassium 
ferrocyanide  to  precipitate  cadmium  than  would  be  required  by  the 
formula  CdK2Fe(CN)6.  The  results  again  contradict  Furman’s  state¬ 
ment  that  the  cadmium  standard  may  be  calculated  from  the  zinc 
standard.  L.  de  K. 

Analysis  of  Lead  and  Tin  Ores,  also  of  the  most  important 
Lead  and  Tin  Preparations,  and  their  Commercial  Products. 
By  H.  Mennicke  {Chem.  Centr.,  1900,  ii,  399  ;  from  Zeit.  offentl.  Chem., 
6,  227 — 235.  Compare  this  vol.,  ii,  688). — Galena  may  be  assayed  by 
reducing  0*5  to  1  gram  of  the  sample  with  30  c.c.  of  dilute  hydro¬ 
chloric  acid  (1:3)  and  1  gram  of  granulated  zinc  in  a  platinum  basin.  If 
a  glass  vessel  is  used,  2  grams  of  zinc  must  be  taken.  The  reduced  mass 
is  collected  on  a  weighed  filter,  dried  and  weighed  \  the  lead  is  then  ex¬ 
tracted  by  means  of  dilute  nitric  acid,  and  the  residual  gangue  weighed  ; 
the  metal  may,  of  course,  also  be  estimated  in  the  filtrate  as  sulphate. 

Other  lead  ores  and  compounds  may  be  assayed  in  a  similar  manner. 

L.  DE  K. 

Analysis  of  Lead  and  Tin  Ores,  also  of  the  most  important 
Lead  and  Tin  Preparations  and  their  Commercial  Products. 
By  H.  Mennicke  {Chem.  Centr.,  1900,  ii,  594 ;  from  Zeit.  offentl. 
Chem.,  6,  266). — Cassiterite  cannot  be  completely  dissolved  by  hydro¬ 
chloric  acid  and  zinc,  so  must  be  fused  with  soda  and  sulphur.  The 
stannous  tin  in  stannous  chloride  may  be  estimated  by  adding  an 
excess  of  ferric  chloride,  and  titrating  the  ferrous  salt  by  per¬ 
manganate  ;  the  total  tin,  by  reduction  with  hydrochloric  acid  and 
zinc.  Granulated  tin  is  washed  repeatedly  with  water,  and  then 
boiled  with  an  excess  of  ferric  chloride,  or  it  may  be  dissolved  in  con¬ 
centrated  hydrochloric  acid,  precipitated  with  zinc,  redissolved,  oxid¬ 
ised  with  chlorate,  and,  after  expelling  chlorine,  precipitated  by 
ammonium  nitrate.  Tin-bronze,  mosaic  silver,  mosaic  gold,  and  similar 
products  may  be  reduced  with  zinc  and  hydrochloric  acid,  noting  that 
2*2  milligrams  of  tin  remain  unprecipitated  by  zinc.  M.  J.  S. 
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New  Volumetric  Method  for  the  Estimation  of  Copper. 

By  Samuel  W.  Parr  ( J Amer.  Chem.  Soc 1900,  22,  685 — 689). — 
The  solution  which  contains  the  copper  in  the  state  of  nitrate  should 
also  contain  a  small  quantity  (not  exceeding  1  per  cent.)  of  free  nitric 
acid.  The  metal  is  now  precipitated  by  heating  on  the  water-bath 
and  adding  sulphurous  acid  and  a  slight  excess  of  potassium  thio¬ 
cyanate.  When  the  precipitated  cuprous  thiocyanate  has  completely 
subsided,  it  is  collected  on  an  asbestos  filter  and  well  washed.  The 
asbestos  is  returned  to  the  beaker  and  the  whole  heated  to  70°  with 
a  few  c.c.  of  10  percent,  aqueous  sodium  hydroxide.  Standard  potass¬ 
ium  permanganate  is  then  added  in  amount  sufficient  to  completely 
oxidise  the  cuprous  oxide,  shown  by  the  liquid  assuming  a  permanent 
green  tint;  excess  of  dilute  sulphuric  acid  (1:5)  is  added,  and 
when  the  liquid  has  become  clear  the  titration  is  completed  at  70°. 
Seven  mols.  of  potassium  permanganate  represent  10  atoms  of  metallic 
copper.  L.  de  K. 

Estimation  of  Copper  Sulphate.  By  Mario  Zecchini  (. L’Orosi , 
1899,  22,  372 — 376). — For  the  rapid  valuation  of  copper  sulphate  for 
agricultural  purposes,  the  author  recommends  a  method  based  on  the 
reduction  of  the  salt  by  means  of  excess  of  sodium  thiosulphate,  the 
cuprous  salt  formed  being  then  precipitated  by  ammonium  thiocyan¬ 
ate  and  the  excess  of  thiosulphate  determined  by  titration  with  iodine 
solution.  Details  are  given  of  the  method,  which  gives  results  in 
good  agreement  with  those  obtained  by  electrolysis.  T.  H.  P. 

Volumetric  Estimation  of  Corrosive  Sublimate  in  Dressings. 
By  F.  Utz  (Chem.  Centr 1900,  ii,  690 ;  from  Phctrm.  Zeit.>  45, 
626). — The  author  modifies  Lehmann’s  method  (this  vol.,  ii,  443)  as 
follows  :  100  c.c.  of  the  solution,  prepared  in  the  usual  way,  are  mixed 
with  5  to  10  c.c.  of  hydrogen  peroxide  and  excess  of  A)  100  alkali. 
The  mixture  is  shaken,  gently  warmed,  and  the  excess  of  alkali  titrated. 
The  reaction  is  HgCl2  +  3H202  +  2KOH  =  Hg  +  2KC1  +  202  +  4H20. 
Correction  must  be  made  for  any  acidity  of  the  hydrogen  peroxide. 

M.  J.  S. 

Estimation  of  Aluminium.  By  Eugene  T.  Allen  and  V.  H. 
Gottschalk  (Amer.  Chem.  J.,  1900,  24,  292 — 304). — The  precipitate 
obtained  by  decomposing  sodium  or  potassium  aluminate  with  carbon 
dioxide  is  a  basic  aluminium  carbonate  of  approximately  the  composi¬ 
tion  0H*A1C03,7A1(0H)3,9H20,  contaminated  with  small  quantities 
of  alkali  carbonate ;  the  latter  is  completely  removed  on  boiling  with 
water  containing  a  little  ammonium  chloride  or  nitrate,  the  precipitate 
changing  in  this  process  to  the  hydroxide.  The  latter,  prepared  in 
this  way,  is  dense  and  can  be  filtered  and  washed  much  more  rapidly 
than  the  hydroxide  precipitated  by  ammonia.  The  following  method 
of  estimating  aluminium  is  more  rapid  than  the  old  one,  whilst  at 
least  as  accurate. 

The  substance  is  dissolved  either  in  water  or  a  mineral  acid,  in  the 
latter  case  the  excess  of  acid  being  nearly  neutralised  with  ammonia  ; 
a  solution  of  1  to  2  grams  of  potassium  hydroxide,  in  which  the 
amount  of  silica,  iron,  and  alumina  is  known,  is  then  added  until 
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the  precipitate  first  formed  is  redissolved  ;  an  excess  of  alkali  should 
be  avoided.  Carbon  dioxide  is  then  passed  in  until  precipitation  is 
complete,  20  minutes,  as  a  rule,  sufficing  for  0*2  gram  of  alumina  ;  the 
precipitate  is  for  the  most  part  transferred  to  a  filter  paper,  washed  with 
water,  and  then  washed  back  into  the  original  beaker,  where  it  is  boiled 
for  2  to  3  minutes  with  150 — 200  c.c.  of  water  containing  a  little  pure 
ammonium  chloride  or  nitrate.  After  settling,  the  precipitate  is  col¬ 
lected  on  a  filter-paper,  using  a  pump  and  cone,  washed  by  decantation 
with  hot  water,  burned,  and,  after  heating  for  10  minutes  in  the 
blowpipe  flame,  weighed ;  the  hygroscopic  nature  of  alumina  renders 
it  necessary  to  heat  again,  after  the  first  approximate  weighing,  and 
weigh  very  rapidly. 

The  method  is  as  accurate  as  the  old  one  for  iron  and  alumina 
occurring  together,  and,  with  a  large  proportion  of  the  latter,  is  pre¬ 
ferable  ;  it  is  accurate  in  the  presence  of  sulphates,  whilst  the  old 
method  gives  high  results.  When,  however,  alkaline  earths  or  lithium 
are  present,  it  is  not  applicable.  W.  A.  D. 

Estimation  of  Alumina  as  Phosphate  in  Ore  and  Blast¬ 
furnace  Cinder.  By  J.  M.  Camp  ( Chem .  News ,  1900,  82,  9 — 10). — 
A  gram  of  the  ore  or  cinder  is  treated  for  silica,  and  the  cold  hydro¬ 
chloric  acid  filtrate  is  diluted  to  about  400  c.c.  and  treated  with  30  c.c.  of 
a  10  percent,  solution  of  ammonium  phosphate  and  then  with  ammonia 
until  a  faint  precipitate  forms  ;  1*5  c.c.  of  strong  hydrochloric  acid  are 
added,  and  for  ores  50  c.c.,  for  cinder  30  c.c.  of  a  20  per  cent,  solu¬ 
tion  of  sodium  thiosulphate.  The  mixture  is  heated  to  boiling,  8  c.c. 
of  strong  acetic  acid  and  15  c.c.  of  20  per  cent,  solution  of  ammonium 
acetate  are  added,  and  the  whole  boiled  for  10  minutes,  allowed  to  sub¬ 
side,  the  clear  solution  decanted,  precipitated,  filtered,  and  washed  on  the 
filter  with  hot  water  10  times,  but  not  more,  as  aluminium  phosphate 
is  slightly  soluble.  The  precipitate  is  ignited  in  a  platinum  crucible 
in  front  of  the  muffle  until  the  paper  chars,  then  finished  in  the  hottest 
part;  41-85  percent,  of  the  weight  is  alumina.  D.  A.  L. 

Relative  Values  of  the  Mitscherlich  and  Hydrofluoric  Acid 
Methods  for  the  Estimation  of  Ferrous  Iron.  By  William  F. 
Hillebrand  and  Henry  1ST.  Stokes  ( J ".  Amer.  Chem.  Soc.,  1900,  22, 
625 — 630).— Mitscherlich’s  process,  heating  the  ferruginous  substances 
with  a  mixture  of  3  parts  of  sulphuric  acid  and  1  part  of  water  in  a 
sealed  tube  from  which  the  air  has  been  expelled,  gives  utterly  un¬ 
trustworthy  results  in  the  analysis  of  ferruginous  rocks  when  sulphides 
are  also  present.  Owing  to  the  high  temperature,  160 — 200°,  to 
which  the  tube  is  exposed,  the  sulphur  is  oxidised  at  the  expense  of 
any  ferric  oxide  present  and  thus  causes  an  apparent  increase  in  the 
ferrous  iron. 

The  hydrofluoric  method  is  not  affected  by  the  presence  of  moderate 
quantities  of  sulphides.  L.  de  K. 

Estimation  of  Pyrrhotite  in  Pyrites  Ore.  By  F.  B.  Carpenter 
(J.  Amer.  Chem.  Soc .,  1900,  22,  634 — 637). — Two  grams  of  the 
sample,  ground  sufficiently  finely  to  pass  through  a  100-mesh  sieve,  are 
boiled  in  a  covered  beaker  with  30  c.c.  of  strong  hydrochloric  acid  for 
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10  minutes  ;  the  insoluble  portion  is  then  collected  on  a  weighed 
Gooch  crucible,  washed  successively  with  warm  dilute  hydrochloric 
acid,  hot  water,  and  alcohol,  and  then  repeatedly  with  small  portions 
of  carbon  disulphide.  After  drying  at  100°,  the  residue  consisting  of 
iron  disulphide  and  silica  is  weighed  and  by  deducting  the  amount  of 
the  latter,  previously  ascertained,  the  weight  of  the  former  is  found. 
The  sulphur  present  in  the  iron  disulphide  is  subtracted  from  the 
total  sulphur  previously  determined  and  the  difference  is  calculated  to 
pyrrhotite  (Fe7S8).  The  presence  of  pyrrhotite  may  be  ascertained  by 
means  of  a  magnet. 

If  zinc  or  copper  sulphides  are  present  in  appreciable  quantities  an 
allowance  must  be  made  for  the  sulphur  they  contain.  Zinc  which  is 
present  as  normal  sulphide  will  be  completely  dissolved  by  the  hydro¬ 
chloric  acid.  Copper,  however,  may  remain  in  the  residue  in  the  form 
of  double  copper  iron  sulphide  (CuFeS2)  and  its  amount  should  be 
allowed  for.  L.  de  K. 

Estimation  of  Cobalt  in  New  Caledonian  Ores.  By  Thomas 
Moore  ( Chem .  News,  1900,  82,  66 — 67). — These  ores  consist  mainly 
of  hydrated  oxides  of  manganese  iron,  aluminium,  cobalt,  and  nickel, 
with  relatively  small  proportions  of  calcium,  magnesium,  zinc,  lithium, 
&c.,  and  occasionally  barium  and  copper.  The  cobalt  only  is  de¬ 
termined,  usually  by  electrolytic  deposition  or  precipitation  as  am¬ 
monium  cobalt  phosphate.  The  ores  contain  from  traces  to  8  per  cent. 

In  the  author's  method  2*5  grams  of  pulverised  and  dry  ore  are  dis¬ 
solved  in  hydrochloric  acid,  the  solution  evaporated  to  a  syrup,  and 
all  soluble  matter  dissolved  by  adding  water  ;  100  c.c.  of  a  saturated 
solution  of  ammonium  chloride  are  then  added  and  the  whole  diluted  to 
400  c.c.  ;  a  solution  of  1  part  of  strong  ammonia  in  15  of  water  is  care¬ 
fully  but  vigorously  stirred  in  until  the  liquid  becomes  deep  red,  when  5 
per  cent,  solution  of  sodium  carbonate  is  dropped  in  until  the  liquid 
has  only  a  slightly  yellow  tint.  A  further  dilution  to  500  c.c. 
follows,  the  whole  being  well  shaken  and  filtered.  Four  hundred  c.c. 
of  the  filtrate  are  heated  to  near  the  boiling  point  with  20  c.c.  of  satur¬ 
ated  sodium  acetate  and  1 0  c.c.  of  acetic  acid,  and  hydrogen  sulphide 
is  passed  until  nearly  cold  ;  the  precipitate  of  cobalt,  nickel,  and  zinc 
sulphides  is  filtered,  washed  with  water  containing  hydrogen  sulphide, 
dried,  and  ignited,  then  dissolved  in  hydrochloric  acid  with  a  little 
nitric  acid,  the  latter  being  eliminated  by  twice  evaporating  with 
hydrochloric  acid.  The  chlorides  are  dissolved  in  water,  any  iron 
removed  by  an  emulsion  of  zinc  oxide,  the  filtrate  made  up  to  50  c.c., 
mixed  with  10  to  15  c.c.  of  10  per  cent,  hydrogen  peroxide,  then  with 
10  c.c.  of  10  per  cent,  sodium  or  potassium  hydroxide,  boiled  to  remove 
excess  of  hydrogen  peroxide,  cooled,  digested  with  potassium  iodide 
and  hydrochloric  acid,  and  titrated  with  sodium  thiosulphate  (iodine 
x  O’lOfill  =  cobalt).  D.  A.  L. 

Separation  and  Estimation  of  Small  Quantities  of  Cobalt 
in  the  Presence  of  Nickel.  By  Thomas  Moore  (Chem.  News,  1900, 
82,  73). — The  solution  containing  the  chlorides  of  nickel  and  cobalt, 
after  removal  of  any  iron  by  means  of  zinc  oxide  and  filtration,  is 
diluted,  heated  nearly  to  boiling  with  a  drop  of  hydrochloric  acid, 
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then  treated  with  bromine  water  and  zinc  oxide,  boiled  to  expel  most 
of  the  bromine,  and  filtered.  The  washed  precipitate  is  stirred  with  a 
solution  of  hydrogen  peroxide  and  sodium  hydroxide,  boiled  to  destroy 
excess  of  the  peroxide,  cooled,  digested  with  potassium  iodide  and 
hydrochloric  acid,  and  titrated  with  sodium  thiosulphate,  I  x  0'46511  = 
Co.  D.  A.  L. 

Qualitative  Separation  of  Nickel  from  Cobalt  by  the  Action 
of  Ammonium  Hydroxide  on  the  Ferricyanides.  By  Philip  E. 
Browning  and  John  B.  Hartwell  ( Amer .  J.  Sci.,  1900,  [iv],  10, 
316 — 317). — The  difficulties  in  F.  W.  Clarke's  method  ( ibid .,  1894, 
[iii],  48,  67)  of  separating  nickel  from  cobalt  by  precipitating  as  ferri¬ 
cyanides  and  extracting  the  nickel  with  strong  ammonia,  are  caused 
by  the  passage  of  cobalt  ferricyanide  through  the  filter  and  by  the 
separation  of  sulphur  in  the  subsequent  precipitation  of  the  nickel  with 
ammonium  sulphide.  The  method  works  well,  however,  if  a  few  drops 
of  a  solution  of  alum  are  added  before  precipitating  the  ferricyanides, 
and  if  the  nickel  is  subsequently  precipitated  with  sodium  or  potassium 
hydroxide  ;  in  this  way,  less  than  a  milligram  of  nickel  can  be  clearly 
detected.  T.  M.  L. 

Separation  of  Cobalt  and  Nickel  by  means  of  Persulphates. 
By  F.  Mawrow  {Zeit.  anorg.  Chem .,  1900,  25,  196 — 200). — According 
to  the  author’s  previous  work  (this  vol.,  ii,  596),  the  separation  of 
cobalt  and  nickel  by  means  of  persulphates,  as  described  in  Salomon 
and  Coehn’s  patent  {Zeit.  Elektrochem .,  1900,  0,  43,  532),  is  not  quanti¬ 
tative.  In  the  case  of  the  mixed  salts  of  the  two  metals,  the  pre¬ 
cipitate  of  cobalt  oxide  contains  a  small  quantity  of  nickel  and  a  small 
quantity  of  cobalt  remains  in  solution,  whilst  if  the  mixed  hydroxides 
are  employed,  they  are  both  only  partially  converted  into  higher 
oxides,  and  on  the  addition  of  acids  to  the  black  precipitate  both 
cobalt  and  nickel  are  dissolved.  E.  C.  B. 

Analysis  of  Chrome-Iron  Ore  by  the  Borax  Method.  By 
B.  W.  Emerson  MacIvor  {Chem.  News ,  1900,  82,  97). — To  prepare 
chrome-iron  ore  for  analysis,  the  author  strongly  recommends  Ditt  mar’s 
process,  which  he  describes  as  follows :  4  grams  of  a  mixture  of  3  parts 
of  sodium  potassium  carbonate  and  2  parts  of  borax,  are  fused  in  a 
platinum  crucible,  allowed  to  solidify,  0’5  gram  of  the  ore  (which  must 
be  ground  to  an  impalpable  powder)  placed  on  the  top  of  the  mass,  the 
whole  fused  with  the  lid  on,  then  the  crucible  placed  at  an  angle  on 
the  triangle,  heated,  and  the  contents  stirred  with  a  platinum  wire  for 
half  an  hour,  allowed  to  solidify,  and  then  fused  again  with  2*5  grams 
of  sodium  potassium  carbonate.  The  mass  is  heated  with  water  on  a 
water-bath,  filtered,  and  the  chromates  washed  out.  D.  A.  L. 

Analysis  of  Chrome  and  Tungsten  Steels.  By  Alexander  G 
M'Kenna  {Chem.  News ,  1900,  82,  67 — 68). — The  steel  is  heated  with 
hydrochloric  acid,  and  the  evolved  gas  absorbed  in  a  solution  of  ammonium 
cadmium  chloride  for  the  estimation  of  sulphur.  The  hydrochloric  acid 
solution  is  heated  with  nitric  acid,  twice  evaporated  to  dryness  with 
hydrochloric  acid,  dissolved  in  the  same  acid,  diluted,  and  the  residue  of 
tungstic  acid  and  silica  dried,  weighed,  and  treated  with  hydrofluoric  acid 
to  remove  silicon.  It  is  then  weighed  again,  fused  with  sodium  carbon- 
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ate,  extracted  with  hot  water,  and  any  residue  of  iron  oxide  weighed. 
The  hydrochloric  acid  solution  is  concentrated,  boiled  with  some  nitric 
acid  to  drive  off  hydrochloric  acid,  and  then  with  large  quantities  of  the 
same  acid  and  potassium  chlorate ;  the  precipitate  is  dissolved  in  hydro¬ 
chloric  acid,  the  solution  treated  with  ammonia  and  ammonium  acetate, 
and  the  manganese  precipitated  with  bromine.  The  chromium  is  deter¬ 
mined  in  the  nitric  acid  solution  by  diluting  and  titrating  with  ferrous 
sulphate  and  permanganate.  The  phosphorus  and  carbon  may  be  esti¬ 
mated  in  the  usual  way  in  separate  portions  of  the  steel.  D.  A.  L. 

Estimation  of  Molybdenum  in  Steel  and  Steel-making 
Alloys.  By  Fred  Ibbotson  and  Harry  Brearley  ( Chem .  News,  1900, 
81,  269 — 271). — Steel,  or  ferromolvbdenum,  containing  small  propor¬ 
tions  of  molybdenum  is  dissolved  in  hydrochloric  acid,  in  quantities 
of  about  2  grams,  and  oxidised  with  nitric  acid  or  potassium  chlorate, 
the  solution  neutralised,  or  nearly  so,  with  sodium  carbonate,  avoiding 
the  formation  of  a  red  coloration  or  precipitate,  and  passed  through  a 
small  pulp  filter,  which  is  then  placed  in  a  flask  containing  2N  sodium 
hydroxide  to  the  extent  of  30 — 40  c.c.  in  excess  of  that  required  to 
precipitate  all  the  iron.  When  the  filter  is  disintegrated,  the  contents  of 
the  flask  are  heated  nearly  to  boiling,  well  agitated,  fractionally  filtered, 
acidified  with  hydrochloric  acid,  and  the  molybdenum  precipitated  as  lead 
molybdate  in  the  manner  previously  described  (Abstr.,  1899,  ii,  129). 

The  presence  of  molybdenum  in  steel  does  not  affect  the  estimation 
of  silicon,  or  of  manganese  when  no  large  excess  of  ammonium  acetate 
is  used  to  precipitate  the  iron,  or  when  six  instead  of  three  separate 
lots  of  chlorate  are  added  in  the  volumetric  method  by  oxidation  with 
potassium  chlorate  in  nitric  acid  solution ;  or  of  sulphur  if  the  barium 
chloride  is  added  to  a  distinctly  acid  solution  \  or  of  phosphorus  if  the 
long  (acetate)  method  is  followed,  or  in  the  rapid  method  when  dissolving 
in  ammonia  and  precipitating  with  magnesia  mixture  is  adopted. 
Carbon  in  the  residue  obtained  by  treating  the  sample  with  copper 
solutions  retains  some  molybdic  oxide.  In  the  presence  of  molybdenum, 
iron  cannot  be  estimated  gravimetrically,  or  by  simple  solution  and 
titration,  but  reduction  with  sulphurous  acid  and  titration  with  potass¬ 
ium  dichromate  or  permanganate  is  effective.  Nickel-molybdenum 
containing  but  little  iron  is  dissolved  in  aqua  regia,  the  solution  poured 
into  excess  of  ammonia,  and  the  molybdenum  precipitated  from  a  portion 
of  the  filtrate,  whilst  the  nickel  is  determined  in  another  portion  cyano- 
metrically.  If  more  than  a  few  tenths  per  cent,  of  iron  is  present,  a 
second  precipitation  is  necessary,  and  the  filtrates  are  mixed  before 
determining  the  nickel  and  the  molybdenum  ;  with  much  iron,  the 
molybdenum  must  be  separated  by  means  of  sodium  hydroxide  as  in 
the  case  of  steels,  and  the  nickel  and  iron  separated  afterwards  in  a 
fresh  sample  by  means  of  ammonia. 

Molybdenum  powders  have  been  found  to  contain  metallic  molyb¬ 
denum  and  its  oxide,  tungsten  and  its  oxides,  silica,  alumina,  iron, 
ferric  oxides,  combined  and  free  carbon,  sulphur,  and  water.  The  total 
carbon  and  combined  carbon  may  be  determined  in  the  usual  manner, 
the  molybdenum  by  heating  carefully  with  sodium  carbonate  and 
potassium  nitrate  under  sodium  carbonate  in  a  platinum  crucible,  over 
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a  blowpipe,  avoiding  volatilisation  of  molybdenum  as  oxide,  extracting 
with  water,  and  precipitating  with  lead  acetate,  &c.,  as  previously  set 
forth  (this  vol.,  ii,  4-45).  Methods  are  also  suggested  for  determining 
the  quantity  of  oxides  present  in  the  powder.  D,  A.  L. 

[Estimation  of  small  quantities  of  Platinum  in  G-old.]  By 
Heinrich  Rossler  ( Chem .  Zeit .,  1900,  24,  733 — 735). — See  this  vol., 
ii,  733. 

Volumetric  Estimation  of  Iodoform  in  Dressings.  By 
Martin  Lehmann  ( Chem .  Centr .,  1900,  ii,  397 ;  from  Pharm.  Zeit., 
45,  522 — 523). — The  author  has  slightly  modified  his  process  (this 
vol.,  ii,  372.)  Ten  grams  of  the  material  are  treated  in  a  glass  stop¬ 
pered  bottle  with  200  c.c.  of  “  Spiritus  sethereus”  for  24  hours  at 
20 — 25°  with  constant  agitation ;  20  c.c.  of  the  solution  are  then 
treated  as  previously  directed.  L.  de  K. 

Testing  Lemonade  Essences.  I.  Essence  of  Lemon  and 
of  Bitter  Orange.  By  Neuman  Wender  and  Georg  Gregor  (Zeit. 
JVahr.  Genussm.,  1900,  3,  449 — 459). — The  article  is  chiefly  a  review 
of  the  various  methods  in  use  for  estimating  the  amount  of  alcohol 
and  ethereal  oils. 

Alcohol  may  be  estimated  by  Schade’s  salt  process,  but  the  authors 
prefer  the  method  proposed  by  Hefelmann  (Abstr.,  1897,  ii,  605).  In 
many  cases,  the  simple  determination  of  the  sp.  gr.  of  the  sample 
answers  the  purpose.  Ethereal  oil  is  best  estimated  by  a  process 
communicated  by  Mann  which  consists  in  observing  the  diminution 
in  volume,  when  the  sample  is  diluted  largely  with  water  containing 
a  little  sulphuric  aeid,  and  then  shaken  with  light  petroleum. 

The  solubility  of  the  essences  in  water  is  determined  by  the  authors 
as  follows.  One  c.c.  of  the  sample  is  put  into  a  tall  graduated 
cylinder  and  water  at  17 '5°  is  gradually  added  with  constant  shaking 
until  a  perfectly  clear  solution  is  obtained. 

Admixture  of  oil  of  lemon  or  bitter  orange  or  of  citral  may  be 
detected  by  the  lessened  solubility  in  water,  and  the  polarisation  of  the 
petroleum  extract.  Vanillin  may  be  isolated  by  evaporating  off  the 
alcohol,  adding  lead  acetate,  and  shaking  the  filtrate  with  ether. 
The  vanillin  is  then  removed  by  shaking  with  dilute  ammonia,  the 
liquid  is  acidified  with  hydrochloric  acid,  and  the  vanillin  again 
extracted  with  ether ;  finally,  the  phloroglucinol  test  is  applied. 

L.  de  K. 

Separation  of  Oleic  Acid  from  other  Unsaturated  Acids. 

By  K.  Farnsteiner  (Zeit.  Nahr.  Genussm .,  1900,  ii,  3,  537 — 539. 
Compare  Abstr.,  1899,  ii,  705). — A  reply  to  Lewkowitsch  (this  vol., 
ii,  376).  L.  de  K. 

Estimation  of  Lactic  Acid  in  the  Commercial  Article.  By 

Ferdinand  Jean  (Chem.  Centr.,  1900,  ii,  692  ;  from  Ann.  Chim. 
anal,  appl.,  5,  285). — Commercial  lactic  acid  contains  mineral  acids, 
oxalic  acid,  volatile  organic  acids,  and  various  salts.  A  known 
quantity  is  freed  from  volatile  acids  by  repeatedly  evaporating  with 
water,  then  boiled  with  barium  carbonate,  and  the  filtered  solution 
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evaporated  and  gently  ignited.  The  barium  carbonate  in  the  ash  is 
thoroughly  washed,  dissolved  in  a  known  excess  of  standard  hydro¬ 
chloric  acid,  and  the  excess  titrated  back  1  c.c.  of  Y/lOacid  =  0*009 
gram  of  lactic  acid.  M.  J.  S. 

Detection  and  Estimation  of  Acetoacetic  Acid  in  Patho¬ 
logical  Urine.  By  V.  Arnold  ( Chem .  Centr .,  1900,  345 — 346;  from 
Centr.  inn .  Med.,  21,  417 — 423). — The  characteristic  test  for  aceto¬ 
acetic  acid  with  diazoacetophenone  described  by  the  author  (this  vol., 
ii,  113)  is  best  applied  to  urine  previously  decolorised  with  animal 
charcoal.  All  samples  which  give  Legal’s  acetone  reaction  also  give  a 
positive  diazoacetophenone  test.  Ehrlich’s  /?-diazobenzenesulphonic 
acid  cannot  be  used  instead.  Salts  of  acetoacetic  acid  differ  from 
ethyl  acetoacetate  in  their  behaviour  with  the  latter  reagent ;  they 
cause  a  light  yellow  colour,  which  turns  deep  red  or  dark  purple  on 
adding  ammonia,  whilst  the  ester  gives  an  orange-red  colour  changed 
to  pure  red  by  ammonia.  On  the  other  hand,  when  using  the  author’s 
reagent,  the  ammoniacal  solution  of  salts  of  acetoacetic  acid  is  brownish- 
red  with  a  similarly  coloured  precipitate,  and  that  of  ethyl  acetoacetate 
vermilion-red  with  a  similarly  coloured,  finely  granular  precipitate. 
The  precipitates  are  soluble  in  strong  hydrochloric  acid,  with  a  purple- 
violet  colour.  If  the  freshly  prepared  solution  of  diazoacetophenone 
is  so  much  diluted  that  addition  of  ammonia  does  not  cause  a  yellow 
coloration  and  a  salt  of  acetoacetic  acid  is  then  added,  a  passing  yellow 
coloration  is  observed  gradually  turning  into  a  dark  purple  violet, 
which,  after  a  few  minutes,  fades  and  turns  yellow  again  ;  ethyl 
acetoacetate  gives  at  once  a  reddish-yellow  coloration. 

According  to  the  author,  acetone  does  not  pre-exist  in  urine  ;  the 
reaction  obtained  is  due  to  acetoacetic  acid.  L.  de  K. 

Estimation  of  Potassium  Hydrogen  Tartrate  in  Wine.  By 
Louis  Magnier  de  la  Source  (Chem.  Centr.,  1900,  ii,  692  ;  from  Ann . 
Chim.  anal.  appl. ,  5,  281). — In  attempting  to  estimate  the  potassium 
hydrogen  tartrate  by  Berthelot  and  Fleurieu’s  method  (precipitation 
by  a  mixture  of  alcohol  and  ether),  complete  precipitation  is  not 
obtained  unless  there  is  an  excess  either  of  tartaric  acid  or  of  a 
potassium  salt.  The  author  recommends  that  the  latter  should  be 
added  in  the  form  of  potassium  bromide,  of  which  a  large  excess  is 
not  injurious.  M.  J.  S. 

Estimation  of  Malic  Acid.  By  Albert  Hilger  (Chem.  Centr., 
1900,  ii,  597 — 598  ;  from  Verb.  Vers.  Bent.  Naturf.  und  Aerzte , 
1899,  668). — Malic  acid  precipitates  metallic  palladium  (0294  gram 
of  metal  per  gram  of  acid)  from  neutral  or  feebly  alkaline  solutions  of 
palladium  chloride.  Glycerol  and  glycollic  acid  have  the  same  effect, 
but  tartaric,  citric,  succinic,  and  oxalic  acids  have  no  action.  To 
estimate  malic  acid  in  wine,  the  alcohol  and  volatile  acids  are  distilled 
off,  colouring  matters  and  tannic  acid  removed  by  charcoal,  and  the 
fruit  acids  then  precipitated  by  basic  lead  acetate.  The  precipitate  is 
dissolved  in  acetic  acid,  and  the  lead  removed  by  a  small  excess  of  sodium 
carbonate  ;  a  2  per  cent,  solution  of  palladium  chloride  is  added,  and 
then  sodium  carbonate  to  exact  neutrality  ;  the  palladium  separates 
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on  shaking.  The  mixture  is  feebly  acidified,  heated  for  1  \  hours  on 
the  water-bath,  and  the  metal  collected  and  dried.  Tartaric  acid 
reduces  platinic  chloride,  malic  acid  does  not.  M.  J.  S. 

Uric  Acid  and  Purine  Bases  in  the  Blood  and  Animal 
Organs.  By  Wilhelm  His,  jun.,  and  W.  Hagen  (Zeit.  physiol. 
GJwm.>  1900,  30,  350 — 383). — The  estimation  in  the  blood  and 
extracts  of  organs  of  uric  acid  and  the  various  purine  bases  is  difficult 
on  account  of  the  proteid  present.  The  precipitation  of  guanine  with 
ammoniacal  silver  solutions  is  hindered  by  small  quantities  of  albumose  ; 
if  large  quantities  are  present,  they  are  partially  precipitated  with  it. 
Removal  of  the  albumoses  by  ammonium  sulphate  or  by  trichloro¬ 
acetic  acid  does  not  interfere  with  the  subsequent  precipitation  of  the 
bases  by  ammoniacal  silver  solution  ;  zinc  sulphate,  however,  does  ; 
but  even  with  the  ammonium  sulphate  method,  there  is  considerable 
loss  of  the  bases.  Besides  albumoses,  other  substances,  such  as 
nucleic  acid,  interfere  with  the  results  ;  in  fact,  in  extracts  of  organs 
much  worse  results  are  obtained  than  in  artificial  mixtures.  The  lead 
acetate  method,  also,  is  untrustworthy.  Much  the  same  is  true  for 
uric  acid,  and  the  best  results  were  obtained  by  employing  Stad- 
hagen’s  method  of  extracting  the  organs  with  0*5  per  cent,  sulphuric 
acid.  W.  D.  H. 

Detection  of  Salicylic  Acid  in  Presence  of  Citric  Acid.  By 
A.  Conrady  and  by  Otto  Langkopf  ( Chem .  Centr.,  1900,  ii,  596  ;  from 
Apoth.  Zeit.,  15,  412,  462;  Pharm .  Centr .,  41,  411,  464). — Langkopf 
(this  vol.,  ii,  695)  has  stated  that  citric  acid  prevents  the  reaction 
between  ferric  chloride  and  salicylic  acid,  and  recommends  a  pre¬ 
liminary  extraction  of  the  latter  with  a  mixture  of  ether  and  light 
petroleum.  Conrady  considers  that  the  failure  to  produce  a  violet 
colour  is  due  to  reduction  of  the  ferric  salt,  since  it  can  be  developed 
by  adding  an  oxidising  agent  (nitric  acid  or  hydrogen  peroxide). 

Langkopf  replies  to  Conrady  that  ferric  chloride  is  not  reduced  by 
citric  or  tartaric  acid,  and  denies  that  the  violet  colour  is  developed 
by  adding  nitric  acid  or  hydrogen  peroxide. 

Conrady,  in  rejoinder  to  Langkopf,  states  that  he  worked  with  a 
1  per  cent,  solution  of  salicylic  acid,  Langkopf  having  employed  one 
of  only  0T  per  cent.,  and  admits  that  below  1  per  cent,  the  addition 
of  an  oxidising  agent  is  ineffectual. 

Langkopf  states  that  the  explanation  of  Conrady’s  results  is,  that  on 
mixing  ferric  chloride  with  citric  acid,  ferric  citrate  is  produced  which 
has  no  action  on  salicylic  acid.  The  addition  of  any  strong  acid 
prevents  the  formation  of  ferric  citrate.  Conrady’s  hydrogen  peroxide 
probably  contained  free  sulphuric  acid.  M.  J.  S. 

Detection  of  Salicylic  Acid  in  the  Presence  of  Citric  Acid. 
By  J.  E.  Gerock  (Chem..  Centr.,  1900,  ii,  597  ;  from  Pharm .  Centr., 
41,  464). — With  reference  to  the  controversy  between  Langkopf  and 
Conrady,  it  is  to  be  observed  that  all  soluble  acids  are  capable  of 
preventing  the  ferric  reaction  of  salicylic  acid  if  present  in  suffi¬ 
cient  excess.  The  violet  coloured  substance  is  to  be  regarded  as 
salicylic  acid  in  which  the  hydrogen  of  a  hydroxyl  group  is  replaced 
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by  triatomic  iron,  and  it  is  not  formed  if  another  acid,  even  citric,  is 
present,  for  which  iron  has  a  greater  affinity.  M.  J.  S. 

Detection  of  Salicylic  Acid  in  Presence  of  Citric  Acid.  By 
A.  Klett  (Chem.  Centr.,  1900,  ii,  545  ;  from  Pharm.  Centr.,  41,  452). — 
Jorissen’s  method  for  detecting  salicylic  acid  in  beer  serves  equally 
well  for  lemon  juice.  Ten  c.c.  of  the  juice  are  mixed  with  4  drops 
of  a  10  per  cent,  solution  of  sodium  nitrite,  4  drops  of  acetic  acid, 
and  1  drop  of  a  10  per  cent,  copper  sulphate  solution,  and  heated  to 
boiling.  Salicylic  acid  produces  a  blood  red  coloration,  which  is 
best  observed  just  as  the  liquid  begins  to  boil.  M.  J.  S. 

Detection  of  Salicylic  Acid  in  Milk.  By  P.  Suss  [Chem.  Centr ., 
1900,  ii,  545  ;  from  Pharm .  Centr .,  41,  437). — The  presence  of  0'2  per 
cent,  of  citric  acid  does  not  prevent  the  detection  of  0*005  gram  of 
salicylic  acid  in  100  c.c.  of  milk. 

One  hundred  c.c.  of  milk  are  coagulated  by  warming  at  80°  with 
1*5  c.c.  of  a  20  per  cent,  solution  of  calcium  chloride,  and  the  filtrate 
allowed  to  drop  through  50  c.c.  of  ether,  which  is  then  evaporated 
in  a  porcelain  basin  and  tested  by  running  in  from  the  edge  1 — 2 
drops  of  dilute  ferric  chloride  solution  diluted  with  10  c.c.  of  water. 

M.  J.  S. 

Estimation  of  Hippuric  Acid.  By  Ferdinand  Blumenthal 
(Chem.  Centr.,  1900,  ii,  447 ;  from  Zeit.  Jclin.  Med.,  40,  3 — 4). — Three 
hundred  c.c.  of  human  urine  are  rendered  alkaline  with  sodium  car¬ 
bonate  and  evaporated  to  dryness.  The  residue  is  extracted  twice 
with  150  c.c.  of  96  per  cent,  alcohol  on  a  warm  water-bath,  and  the 
alcoholic  filtrate  evaporated  to  a  syrup.  This  is  dissolved  in  50  c.c. 
of  water,  acidified  with  10  c.c.  of  20 — 25  per  cent,  hydrochloric  or 
sulphuric  acid,  and  shaken  with  200  c.c.  of  ether  containing  20  c.c.  of 
alcohol;  the  ethereal  layer  is  then  shaken  with  75  c.c.  of  water  and 
finally  distilled.  The  extraction  is  repeated  four  times,  and  the  ether 
residues  are  then  dissolved  in  20  c.c.  of  water  and  introduced  into  a 
Kjeldahl  flask.  (If  much  colouring  matter  is  present,  it  is  removed 
by  shaking  the  solution  in  a  separating  funnel  with  15  c.c.  of  chloro¬ 
form.)  The  nitrogen  is  then  estimated  in  the  usual  manner,  and  from 
its  amount  the  hippuric  acid  is  calculated. 

The  process  is  attended  with  a  loss  of  about  15  per  cent,  of  the 
hippuric  acid  present,  but  suffices  for  the  comparative  clinical  exami¬ 
nation  of  urine.  L.  de  K. 

A  Multiple  Pat  Extractor.  By  Charles  L.  Penny  (Amer. 
Chem .  J .,  1900,  24,  242 — 249). — The  apparatus  is  a  modification  of 
the  Soxhlet  extractor.  Its  essential  part  is  a  chamber  made  of  a 
nearly  horizontal  brass  cylinder  2  inches  and  a  half  in  diameter  and 
30  inches  long,  wherein  may  be  placed  a  semicircular  rack  holding  51 
shallow  capsules  containing  the  samples  to  be  extracted.  The  cylinder 
has  a  capacity  of  about  2400  c.c.  The  other  parts  of  the  apparatus 
are  a  vessel  in  which  the  extracting  liquid  is  boiled  by  means  of  steam 
passing  through  lead  coils,  block  tin  condensers,  and  the  usual  syphon¬ 
ing  arrangement. 

The  milk  is  dried  in  the  capsule  with  addition  of  coarse  sand  or 
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asbestos ;  after  being  weighed,  the  capsule  is  placed  in  the  extractor, 
ether,  or  better,  light  petroleum  boiling  below  100°,  being  used  as  the 
extracting  liquid.  The  capsule  is  then  dried  and  reweighed,  the  loss 
representing  the  fat.  Cream  or  butter  must  be  absorbed  in  asbestos 
or  glass  wool.  L.  de  K. 

Variation  in  Milk  Solids  ;  Control  of  Milk  Supply.  By  A. 

Reinsch  and  H.  Luhrig  {Zeit.  Nahr .  Genussm .,  1900,  3,  521 — 524). — 
The  authors  communicate  fifty  experiments  from  which  it  again 
appears  that  milk,  even  before  it  actually  turns  sour,  may  apparently 
have  lost  as  much  as  0*6  per  cent,  of  solids  owing  to  decomposition. 
This  does  not,  however,  affect  the  sp.  gr.  of  the  milk,  so  that  as  a 
rule  more  trustworthy  results  are  obtained  by  calculating  the  total 
solids  from  the  sp.  gr.  and  the  fat  than  by  a  direct  estimation.  From 
this  it  also  follows  that  it  is  very  risky  to  calculate  the  fat  from  the 
sp.  gr.  and  the  solids  actually  determined. 

When  dealing  with  sour  milks  not  more  than  3  days  old,  the  sp.  gr. 
of  the  serum  should  be  taken  as  affording  the  only  safe  evidence  as  to 
the  addition  of  water.  It  is  also  incidentally  remarked  that  total 
solids  cannot  be  accurately  estimated  in  sour  milk  liquefied  with 
ammonia.  L.  de  K. 

Estimation  of  Fat  in  Condensed  Milk.  By  Albert  E.  Leach 
{ J Amer.  Chem .  Soc.,  1900,  22,  589 — 591). — Forty  grams  of  the  well- 
mixed  sample  are  diluted  with  water  and  made  up  to  100  c.c.  and 
25  c.c.  of  this  solution  introduced  into  an  ordinary  Babcock  test-bottle. 
After  nearly  filling  with  water,  4  c.c.  of  a  7  per  cent,  solution  of 
copper  sulphate  are  added  and  the  whole  is  whirled,  preferably 
without  heating,  to  make  the  precipitate  settle.  The  supernatant 
liquid  is  then  drawn  off  with  a  pipette,  over  the  bottom  of  which  a 
small  wisp  of  absorbent  cotton  is  first  twisted  to  serve  as  a  filter;  this 
is  afterwards  wiped  off  into  the  bottle  by  rubbing  against  its  inner 
side. 

The  precipitate  which  contains  all  the  fat  is  washed  twice  to  remove 
all  cane  sugar,  water  is  then  added  to  represent  the  usual  volume  of 
milk  used  in  the  experiment,  and  the  usual  Babcock  sulphuric  acid 
process  applied.  The  result  of  the  reading  multiplied  by  1*8  equals 
the  percentage  of  fat.  L.  de  K. 

Estimation  of  Fat  in  Sweetened  Condensed  Milk.  By 

Joseph  F.  Geisler  {J.  Amer.  Chem.  Soc 1900,  22,  637 — 645).— Fat 
in  condensed  milk  may  be  estimated  with  reasonable  accuracy  by  the 
Adams’  or  coil  process,  provided  not  more  than  1  gram  of  the  sample 
is  operated  on,  and  that  the  extraction  is  continued  for  about 
5  hours. 

Light  petroleum  of  low  boiling  point,  or  a  mixture  of  15  per  cent 
of  this  with  dry  ether,  is  recommended  as  the  extracting  liquid. 

L.  DE  K. 

Estimation  of  Fat  in  Sweetened  Condensed  Milk  by  the 
Babcock  Test.  By  E.  H.  Farrington  {Amer.  Chem.  J.,  1900,  24, 
267 — 270). — When  estimating  fat  in  condensed  milk  by  the  centri¬ 
fugal  methods,  it  is  advisable  to  first  remove  the  added  sugar  as  this 
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causes  a  very  unsatisfactory  readingof  the  fatty  layer  (compare  preceding 
abstracts).  40 — 60  grams  of  the  sample  are  weighed  into  a  200  c.c. 
flask,  about  100  c.c.  of  water  are  added  to  dissolve  the  milk,  and  after 
diluting  to  the  mark  and  shaking,  17’6  c.c.  are  measured  into  a.  Bab¬ 
cock  test-bottle.  Three  c.c.  of  sulphuric  acid  are  added  and  the  bottle  is 
whirled  for  6  minutes  in  a  steam-heated  turbine  centrifuge  at  a  speed 
of  1000  revolutions. 

The  whey  is  now  poured  off,  10  c.c.  of  water  and  3  c.c.  of  acid  are 
added,  the  curd  is  well  shaken  and  the  bottle  whirled  a  second  time  ; 
this  treatment  practically  removes  all  the  sugar  and  after  pouring  off 
the  washings,  the  residual  curd  and  fat  are  treated  with  10  c.c.  of  water 
and  17*5  c.c.  of  sulphuric  acid  and  the  operation  conducted  as  in  the 
case  of  an  ordinary  milk.  L.  de  K. 

Estimation  of  the  Volatile  Acids  in  Butter  by  Leflmann- 
Beam’s  Glycerol-Soda  Process.  By  Anton  Seyda  ( Chem .  Zeit., 
1900,  24,  752 — 753). — The  amount  of  sulphuric  acid  stated  to  be  suf¬ 
ficient  to  decompose  the  soap  when  butter  is  saponified  with  Leffmann- 
Beam’s  solution  of  sodium  hydroxide  in  glycerol  has  been  found  by 
the  author  to  be  often  insufficient.  The  amount  should  be  doubled 
and  a  correspondingly  smaller  quantity  of  water  used  to  dissolve 
the  soap.  In  the  case  of  doubtful  results,  it  is  advisable  to  check 
the  work  by  the  ordinary  Reichert-Meissl  process.  L.  de  K. 

Chemical  Action  of  Mould  on  Butter.  By  Jos.  HanuS  and 
Alb.  Stocky  ( Zeit .  Nahr.  Genussm .,  1900,  3,  606 — 614). — A  series  of 
experiments  with  nine  different  kinds  of  fungus  on  butter  for  various 
lengths  of  time. 

In  the  first  experiment  the  butter  was  inoculated  with  the  fungi 
and  exposed  in  thin  layers  to  moist  air  in  the  dark.  After  three 
months  the  various  portions  and  also  the  non-inoculated  original  were 
analysed  in  the  usual  way.  From  the  figures  recorded  it  appears  that 
the  effect  of  the  different  fungi  is  practically  the  same ;  the  only 
figure  seriously  affected  is  the  acidity  number,  which  was  raised  some 
24  degrees. 

In  another  experiment  which  lasted  one  year,  the  sample  was 
inoculated  with  Mucor  mucedo  and  the  only  figures  notably  affected 
were  the  saponification  and  ether  numbers  and  the  molecular  weight 
of  the  free  volatile  acids.  Further  experiments  have  shown  that 
the  fungi  at  first  thrive  on  the  casein  and  lactose  and  then  live  at  the 
expense  of  the  glycerol ;  they  also  cause  the  oxidation  of  the  lower 
volatile  acids  contained  in  the  liberated  fatty  acids.  L.  de  EL. 

The  Halpben  Colour  Test  and  its  Value  for  the  Detection 
of  Cotton  Seed  Oil.  By  Rozier  D.  Oilar  ( Amer .  Chem .  J.,  1900, 
24,  355 — 373). — To  dispense  with  the  use  of  amyl  alcohol  and  a  bath 
of  boiling  aqueous  sodium  chloride  in  the  Halphen  test  (Abstr.,  1898, 
ii,  358)  is  a  disadvantage  rather  than  an  advantage  as  claimed  by 
Soltsien  (Abstr.,  1899,  ii,  323) ;  ethyl  alcohol  gives  a  less  pronounced 
coloration  than  amyl  alcohol.  The  examination  of  a  large  number 
of  the  common  oils  and  fats  shows  that  the  test  is  given  by  cotton  seed 
oil  alone,  and  the  value  of  the  reaction  is  enhanced  by  the  fact  that  none 
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of  the  ordinary  colouring  matters  or  adulterants  responds  to  it.  The 
test  is  capable  of  indicating  rather  less  than  (hi  percent,  of  cotton-seed 
oil  in  fresh,  colourless  lards,  and  is  very  pronounced  with  1  percent,  of 
the  oil.  The  test  can  be  used  more  or  less  quantitatively  by  com¬ 
paring  the  depths  of  colour  produced  with  those  obtained  with  equally 
concentrated  volumes  of  known  mixtures  of  lard  and  cotton  seed  oil ; 
the  results  are  most  satisfactory  with  lards  containing  less  than  1  per 
cent,  of  the  oil  (compare  Strzyzowski,  this  vol.,  ii,  325). 

W.  A.  D. 

Maripa  Pat.  By  W.  P.  H.  van  den  Driessen  Mareeuw 
( Chem .  Centr .,  1900,  ii,  637 — 638  •  from  Ned.  Tijd .  Pharm .,  12, 
245 — -249). — Maripa  fat,  obtained  by  boiling  or  pressing  the  fruit  of 
Palma  maripa ,  is  colourless  or  faintly  yellow,  has  a  slight  taste  and 
pleasant  odour,  and  is  used  in  the  West  Indies  instead  of  butter.  It 
has  a  sp.  gr.  0*8686  at  100°,  melts  at  26*5 — 27°,  solidifies  at  24 — 25°, 
and  has  an  acid  number  31*095,  saponification  number  270*5,  ether 
number  239*40,  Hehner  number  88  88,  Beichert-Meissl  number  4*45, 
and  Hiibl’s  iodine  number  17*35.  The  fatty  acids  melt  at  27*5 — 28*5°, 
solidify  at  25°,  and  have  a  sp.  gr.  0*823,  and  HiibPs  iodine  number 
12*15.  E.  W.  W. 

Simple  Analysis  of  Wool  Pat.  By  Hugo  Borntrager  {Zeit. 
anal,  Chem .,  1900,  39,  505). — Wool  fat  consists  mainly  of  oleic,  stearic, 
margaric,  and  palmitic  acids,  with  small  amounts  of  water  and  insoluble 
impurities.  A  gram  of  the  fat  is  dried  at  110°  to  estimate  water, 
then  dissolved  in  50  c.c.  of  hot  absolute  alcohol,  and  the  insoluble 
matter  collected  on  a  weighed  filter.  The  alcoholic  filtrate  and  wash¬ 
ings  are  concentrated  to  50  c.c.  and  left  at  rest  for  24  hours  in  the 
cold.  The  solid  fatty  acids  crystallise  out  and  are  weighed,  after 
washing  three  times  with  cold  alcohol  and  drying  at  105°.  The 
remainder  is  regarded  as  oleic  acid.  M.  J.  S. 

Estimation  of  Aldehydes  by  Means  of  Hydrazines.  I. 
Estimation  of  Vanillin.  By  Jos.  Hanus  {Zeit.  Nahr .  Genussm ., 
1900,  3,  531 — 537). — The  aqueous  solution  of  vanillin  is  mixed  with 
a  hot  solution  of  p-bromophenylhydrazine  in  such  proportion  that 
2 — 3  parts  of  the  hydrazine  will  be  present  for  1  part  of  vanillin. 
After  4 — 5  hours,  the  crystalline  precipitate  is  collected  in  a  weighed 
Gooch  crucible  containing  asbestos,  washed  with  hot  water,  dried  at 
100°  and  weighed.  One  part  of  vanillin  yields  2*105  parts  of  the 
hydrazine  compound. 

Experiments  with  other  aldehydes  are  in  progress.  L.  de  K. 

Detection  of  Aldehyde  in  Vinegar  prepared  by  Fermenta¬ 
tion.  By  Carl  Bottinger  {Chem.  Zeit.,  1900,  24,  793 — 794). — 
Vinegars  prepared  by  fermenting  alcoholic  liquors  always  contain 
traces  of  aldehyde,  whereas  diluted  acetic  acid  made  to  resemble 
vinegar  is  devoid  of  that  substance. 

The  aldehyde  may  be  tested  for  in  the  usual  manner  by  pouring 
some  of  the  vinegar  on  to  a  solution  of  a  few  milligrams  of  resorcinol 
in  4  c.c.  of  sulphuric  acid  contained  in  a  test-tube,  and  noticing  the 
characteristic  ring  at  the  place  of  contact.  It  is  remarkable  that 
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when  dealing  with  a  true  fermentation  vinegar,  the  reaction  may 
also  be  obtained,  although  in  a  lesser  degree,  with  the  residue  left 
on  evaporation  ;  this,  of  course,  cannot  contain  any  free  aldehyde,  but 
may  contain  a  non-volatile  compound  of  it.  L.  de  K. 

New  Colour  [Reaction  for  Citral  and  certain  other  Aromatic 
Compounds.  By  Herbert  E.  Burgess  {Analyst,  1900,25, 265 — 266). — 
Ten  grams  of  mercuric  sulphate  are  dissolved  in,  and  made  up  to  100  c.c. 
with,  25  per  cent  sulphuric  acid.  Two  c.c.  of  the  substance  to  be 
tested  are  put  into  a  small  phial  fitted  with  a  cork,  5  c.c.  of  the 
reagent  are  added,  the  whole  is  vigorously  shaken  and  the  colour 
noticed  at  once,  and  also  after  10  minutes.  The  following  reactions 
are  characteristic  :  Cinnamaldehyde,  formaldehyde,  acetaldehyde,  benz- 
aldehyde,  and  anisaldehyde  give  no  reaction.  Citral  gives  a  transient, 
bright  red  coloration,  and  a  whitish  compound  floating  on  the  surface ; 
citronellal  a  fairly  permanent  yellow  coloration ;  limonene  faint  flesh 
coloration  which  instantly  disappears ;  linalyl  acetate  a  permanent 
brilliant  violet  coloration;  linalool  a  deep  violet  coloration;  caryophyllin 
a  yellowish  coloration  ;  eugenol  a  slight  violet  coloration  after  a  time, 
and  terpineol  a  flesh  coloration  and  precipitate. 

Oil  of  cassia  gives  a  yellowish  compound  floating  on  the  surface  and 
no  reduction  on  shaking.  Oil  of  cinnamon  forms  a  brown  compound  and 
a  slight  violet-coloured  aqueous  layer;  after  a  time  the  whole  becomes 
a  solid  black  mass.  Oil  of  cloves  gives  a  violet  aqueous  layer  which 
becomes  darker  when  kept.  L.  de  K. 

Chemicotoxicology  of  Sulphonal  and  Analogous  Compounds. 
By  Dioscoride  Vitali  ( Chem .  Centr .,  1900,  ii,  646 — 647;  from  Boll. 
Chinn.  Farm.,  39,  461,  497). — To  isolate  sulphonal  from  an  organic 
liquid,  the  liquid  is  evaporated  to  dryness,  extracted  with  hot  90 
per  cent,  alcohol,  the  alcoholic  extract  filtered  after  cooling,  and 
distilled.  The  residual  aqueous  liquid  is  filtered  while  hot,  made 
feebly  alkaline  with  potassium  hydroxide,  and  shaken  with  ether. 
The  ethereal  solution  when  evaporated  leaves  a  colourless  residue  of 
sulphonal,  easily  recognised  under  the  microscope  by  the  characteristic 
dendritic  form  of  its  crystals.  The  reactions  proposed  by  Schwartz, 
Vulpius  and  others  depending  on  fusion  with  alkali  are  not  character' 
istic  as  they  are  produced  by  other  sulphur  compounds. 

Sulphonal  may,  however,  be  detected  by  the  following  reactions.  The 
substance  is  heated  with  three  parts  of  powdered  potassium  hydroxide, 
when  the  liquid  becomes  yellow,  then  red,  and  the  colour  changes  to 
blue  on  adding  water.  On  acidifying  with  hydrochloric  acid,  an 
ephemeral  violet  colour  is  produced  and  sulphur  separates,  whilst 
sulphur  dioxide  is  evolved,  and  a  sulphate  can  be  detected  in  the 
solution.  The  thiosulphate  formed  can  also  be  recognised  by  adding 
potassium  nitrite  and  an  acid,  when  a  transient,  yellow  colour  is 
produced  by  the  solution  of  nitric  oxide  in  thiosulphuric  acid.  That 
a  polysulphide  is  also  formed  can  be  shown  by  adding  sodium  nitro- 
prusside. 

The  homologues  of  sulphonal  (trional  and  tetronal — see  Abstr., 
1889,  1233)  can  be  distinguished  from  sulphonal  by  their  crystalline 
form  and  lower  melting  points.  Sulphonal  is  not  altered  by  the  pre~ 
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sence  of  putrefying  matter.  All  three  sulphones  pass,  to  some  extent, 
unchanged  into  the  urine.  M.  J .  S. 

Analysis  of  Gutta  Percha.  By  Hugo  Borntrager  ( Zeit .  anal . 
Chem .,  1900,  39,  502 — 504). — Of  the  three  substances,  gutta,  fluavil, 
and  alban,  of  which  gutta  percha  is  composed,  the  last  is  not  a 
chemical  individual,  but  consists  approximately  of  30  per  cent,  of  a  pale 
resin  oil  boiling  at  200°,  30  per  cent,  of  a  dark  yellow  oil  boiling  at 
250°  and  40  per  cent,  of  a  solid  resin  resembling  colophony.  For  the 
analysis  of  the  crude  material,  moisture  is  estimated  by  drying  in  an 
air  current  at  100°,  and  woody  fibre  and  earth  by  dissolving  1  gram  in 
hot  benzene.  The  benzene  solution  is  then  concentrated  to  50  c.c., 
mixed  with  100  c.c.  of  absolute  alcohol,  and  kept  at  100°  for  2 
hours,  The  gutta  precipitates,  and  is  weighed  after  washing  with  hot 
alcohol.  The  alcoholic  solution  is  concentrated  to  50  c.c.  and  cooled 
in  a  weighed  basin.  The  fluavil  separates  and  is  weighed  after 
washing  with  cold  alcohol  and  drying  at  80°,  but  as  it  is  more  volatile 
than  alban  it  is  better  to  estimate  it  from  the  difference  after 
evaporating  the  solution  containing  the  alban  and  drying  the  latter  at 
80°  M.  J.  S. 

Estimation  of  Glycyrrhizin  in  Liquorice  Extract.  By  B. 
Hafner  (Chem.  Centr.,  1900,  ii,  501 ;  from  Zeit.  Oesterr.  Apoth.  Verein, 
38,  241 — 244.  Compare  this  vol.,  ii,  328). — The  author  has  shown 
that  the  well-known  insolubility  of  glycyrrhizin  in  dilute  sulphuric 
acid  is  not  due  to  a  chemical  combination.  Pure  glycyrrhizin  can  only 
be  obtained  by  extraction  with  alcoholic  sulphuric  acid,  coupled  with 
purification  by  acetone  as  described  in  the  first  paper.  More  glycyr¬ 
rhizin  may  apparently  be  extracted  by  means  of  ammoniacal  water,  but 
in  that  way  an  impure  product  is  obtained.  All  samples  do  not  yield 
an  equally  pure  product.  L.  de  K. 

Analysis  of  Cayenne  Pepper.  By  Georg  Gregor  (Zeit.  Nahr. 
Genussm.j  1900,  3,  460 — 471). — The  author  has  proved  that  the  plant 
(Capsicum  annuum )  does  not  assimilate  barium  or  lead  salts  when  either 
of  these  has  been  purposely  added  to  the  soil.  Should  salts  of  these 
metals  be  found  in  the  commercial  article,  it  may  be  safely  assumed 
that  they  have  been  wilfully  added. 

It  is  also  stated  that  the  only  way  of  ascertaining  the  genuineness 
of  cayenne  pepper  (the  ground  fruit)  is  by  a  thorough  microscopic 
examination.  A  somewhat  high  ash  does  not  necessarily  point  to 
adulteration  ;  should  it,  however,  amount  to  10  per  cent.,  it  is  as  well  to 
treat  it  with  hydrochloric  acid  and  test  both  the  soluble  and  insoluble 
portions.  L.  de  K. 

Estimation  of  Santonin.  By  Karl  Thaeter  (Arch.  Pharm ., 
1900,  238,  383 — 387.  Compare  Abstr.,  1898,  ii,  59  ;  1899,  ii,  619;  this 
vol.,  ii,  122,  583). — The  loss  in  the  author’s  process  is  not  more  than 
about  10  per  cent.  As  a  further  improvement  in  the  method  the 
recommendation  is  made  that,  after  the  boiling  with  milk  of  lime,  the 
alkaline  liquid  should  be  slightly  acidified  with  sulphuric  acid,  and 
warmed  until  crystals  of  santonin  begin  to  separate,  before  the  solution 
of  aluminium  acetate  is  added,  C.  F.  B. 
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Detection  of  Coal-Tar  Dyes  in  Fruit  Products.  By  A.  L. 

Winton  ( J ’.  Amer.  Chem .  Soc.,  1900,  22,  582 — 588). — The  author 
communicates  his  experiences  with  some  of  the  recognised  methods  for 
the  detection  of  coal-tar  colours  in  foods. 

Arata’s  “  wool  process  ”  is  satisfactory ;  it  is,  however,  preferable 
to  apply  the  confirmatory  tests  to  the  wool  itself  and  not  to  the 
colouring  matter  obtained  from  it,  because  some  coal-tar  dyes  are  not 
properly  extracted  by  amyl  alcohol  from  an  alkaline  solution.  It  is 
also  pointed  out  that  some  natural  colouring  matters  such  as  chlorophyll 
merely  form  a  coating  on  the  wool  which  may  be  easily  rubbed  off, 
whilst  coal-tar  colours  act  as  true  dyes. 

Girard  and  Dupre's  processes  (removal  of  the  dye  with  amyl  alcohol 
either  from  an  alkaline  or  acid  solution  and  treating  the  alcoholic 
extract  with  wool)  give  good  results.  Girard’s  process  for  acid 
magenta  (treatment  with  potassium  hydroxide  and  mercuric  acetate 
and  then  acidifying  the  filtrate  with  sulphuric  acid)  is  useful  in  the 
examination  of  fruit  juices  and  syrups  but  unsatisfactory  in  the  case 
of  jellies.  Cazeneuve’s  mercuric  oxide  method,  although  to  be  recom¬ 
mended  for  wines,  is  not  satisfactory  for  the  examination  of  jellies  but 
may,  perhaps,  answer  for  fruit  juices  and  syrups.  L.  de  K. 

Detection  of  Indican  in  Pathological  Urine.  By  A.  Klett 
(Chem.  Zeit .,  1900,  24,  690). — Ammonium  persulphate  is  much  better 
than  bleaching  powder  as  a  reagent  for  indican  in  urine.  A  crystal 
of  ammonium  persulphate  is  added  to  a  mixture  of  urine  (10  c.c.)  and 
25  per  cent,  hydrochloric  acid  (5  c.c.),  and  the  mixture  shaken  with 
chloroform ;  the  imparting  of  a  blue  colour  to  the  latter  proves  the 
presence  of  indican.  J.  J.  S. 

Ehrlich’s  Diazo-reaction.  By  G.  Wesenberg  {Chem.  Centr.,  1900, 
ii,  67 — 68;  from  Apoth.  Zeit.,  15,  326 — 328). — The  reagent  is  generally 
prepared  as  follows.  One  gram  of  sulphanilic  acid  is  dissolved  in 
water  containing  50  c.c.  of  hydrochloric  acid  and  diluted  to  a  litre. 
When  required,  10  c.c.  of  the  solution  are  mixed  with  2  c.c.  of  a  0’5 
per  cent,  solution  of  sodium  nitrite,  and  10  c.c.  of  the  mixture  followed 
by  2*5  c.c.  of  ammonia  are  then  added  to  10  c.c.  of  the  urine  to  be 
tested,  and  the  whole  is  vigorously  shaken.  If  a  reaction  is  obtained 
and  the  red  liquid  exposed  to  the  air  for  24  hours,  a  greenish  deposit 
is  obtained,  but  it  often  fails  to  form  in  cases  of  tuberculosis. 

The  author  advises  that  no  alterations  should  be  made  in  the  appli¬ 
cation  of  the  test.  It  is  stated  that  the  diazo-reaction  may  be  caused 
when  naphthalene  has  been  administered  ;  bilirubrin  also  gives  the 
test,  and  should  be  removed  by  a  preliminary  treatment  with  lead 
acetate  or  animal  charcoal.  On  the  other  hand,  preparations  of 
tannic  acid  seem  to  prevent  the  reaction.  L.  be  K. 

Ehrlich’s  Diazo-reaction  for  the  Recognition  of  some  recently 
introduced  Morphine  Derivatives.  By  Luigi  Carcano  (Chem. 
Centr. ,  1900,  ii,  288  ;  from  Boll.  Chim.  Farm.,  39,  425 — 428). — - 
Ehrlich’s  reagent  in  the  presence  of  ammonia  (see  preceding  abstract) 
acts  on  heroine  (diacetoxymorphine),  forming  a  red,  crystalline  azo¬ 
compound  of  the  formula  NH4*S03*  C6H4*N2*  C21H2205N.  Morphine 
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gives  a  similar  wine-red  but  less  intense  coloration.  The  reagent  is 
particularly  useful  for  the  detection  of  small  quantities  of  dionine 
(morphine  ethyl  ether)  in  codeine  (morphine  methyl  ether).  0*01  gram 
of  the  suspected  substance  is  dissolved  in  1  c.c.  of  water,  a  few  drops  of 
ammonia  are  added,  and  then  Ehrlich’s  reagent  drop  by  drop.  Pure 
codeine  gives  a  fine  yellow,  but  dionine  a  red  colour.  Narcotine, 
narceine,  papaverine,  and  thebaine  give  either  a  faint  yellow  colour  or 
no  reaction  at  all.  L.  RE  K. 

Assay  of  Opium.  By  J.  B.  Nagelvoort  ( Pharm .  Weekblad, 
1900,  No.  24,  1 — 8). — The  acidimetric  process  introduced  by  Prescott 
and  Gordin  (Abstr.,  1899,  ii,  714)  is  recommended.  No  morphine  is  re¬ 
moved  from  the  sodium  chloride  mixture  by  treatment  with  benzene, 
which  merely  dissolves  the  inferior  opium  alkaloids.  The  results  are 
generally  higher  than  those  obtained  by  the  gravimetric  process  of  the 
U.S.P.,  but  the  difference  is  not  always  as  high  as  3  per  cent. 

A  drawback  to  the  method  is  the  long  time  it  takes,  also  the  great 
waste  of  alcohol  and  chloroform,  but  these  might  be  recovered  by 
distillation.  L.  de  K. 

Modified  Alkalimetric  Method  for  the  Valuation  of  Opium, 
and  other  Pharmaceutical  Drugs  and  Preparations  that  con¬ 
tain  Alkaloids.  By  Harry  M.  Gordin  {Arch.  Pharm.,  1900, 
238,  335 — 341). — The  method  already  described  (compare  Abstr.,  1899, 
ii,  714,  but  especially  this  vol.,  ii,  110)  has  been  modified  slightly.  A/40 
sulphuric  acid  and  A/40  potassium  hydroxide  are  used,  in  place  of 
Nj 20  solutions,  in  the  titration  of  the  alkaloid,  which  may  be 
extracted  in  any  suitable  manner.  If  it  has  to  be  extracted  from 
a  solution  alkaline  with  potassium  hydroxide,  say  by  shaking  with 
a  mixture  of  ether  and  chloroform,  the  extract  will  contain  a  little 
alkali,  and  must  be  freed  from  this  before  it  is  evaporated,  best  by 
shaking  with  a  little  ignited  magnesia  and  filtering.  In  the  case  of 
alkaloids  which  dissolve  with  difficulty  in  very  dilute  acids,  such  as 
strychnine  and  hydrastine,  it  is  better  not  to  evaporate  the  ethereal 
solution,  but  to  shake  it  with  the  excess  of  acid,  and  then  distil  off  the 
ether  cautiously  before  titrating. 

The  method  was  applied  to  opium  (I  c.c.  A/ 40  acid  per  gram  of  the 
sample  =0*71  per  cent,  of  morphine),  nux  vomica  (1  c.c.  A/40  acid  = 
0*0091  gram  alkaloid,  reckoned  as  equal  parts  of  strychnine  and 
brucine),  and  cinchona  bark  (1  c.c.  A/ 40  acid  =  0*0077  gram  alkaloid 
reckoned  as  equal  parts  of  quinine  and  cinchonidine),  and  also  to 
the  commercial  extracts  of  the  last  two  substances  and  of  Hydrastis 
canadensis .  C.  F.  B. 

Action  of  Iodine  on  Aconitine  and  Caffeine.  By  Carl 
Kippenberger  {Zeit.  anal.  Chem.,  1900,  39,  435—450). — The  author 
has  endeavoured  to  extend  to  aconitine  and  caffeine  the  methods  of 
titration  based  on  the  formation  of  alkaloid  periodides  (Abstr.,  1886, 
282,  682  ;  1899,  ii,  534,  584).  With  caffeine,  the  presence  of  a  con¬ 
siderable  amount  of  free  mineral  acid  is  essential  to  the  precipitation 
of  the  periodide  ;  a  portion  of  the  caffeine  always  escapes  precipitation, 
but  this  may  be  reduced  to  inconsiderable  traces  by  using  a  large  excess 
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of  the  iodine  solution.  The  amount  of  iodine  consumed  varies  with  the 
conditions  of  the  titration  ;  it  generally  approximates  to  4  atoms  for 
one  molecule  of  caffeine,  except  in  the  case  where  the  alkaloid  hydro¬ 
chloride  is  converted  into  hydriodide  by  a  solution  of  silver  iodide  in 
potassium  iodide  (Abstr.,  1896,  ii,  682),  when  it  is  very  close  to  2  atoms. 
The  iodine  solution  must  therefore  be  standardised  against  weighed 
caffeine  under  conditions  identical  with  those  of  the  titration.  Aconi¬ 
tine  can  be  better  estimated  by  alkalimetric  titration  (this  vol.,  ii, 
637)  than  by  means  of  iodine.  M.  J.  S. 

Estimation  of  Nicotine,  Amount  of  Nicotine  in  New  South 
Wales  Tobaccos.  By  G.  Harker  ( Chem .  News ,  1900,  81,  273). 
— Kissling’s  and  Biel’s  methods  give  similar  results  ;  but  the  modifica¬ 
tion  of  the  latter  involving  the  weighing  of  the  double  sulphates 
of  nicotine  and  ammonia,  and  also  attempts  to  estimate  nicotine 
volumetrically  in  presence  of  ammonia,  have  not  proved  successful.  No 
loss  of  nicotine  has  being  observed  during  the  evaporation  of  its 
ethereal  solution.  Four  varieties  of  New  South  Wales  tobaccos 
gave  the  following  percentages  of  nicotine  : — Manilla,  T95  ;  Tamworth, 
2*36;  Tumut,  3*84;  Bathurst,  453.  D.  A.  L. 

Estimation  of  Strychnine.  By  E.  H.  Farr  and  Robert 
Wright  (Pliarm.  J.,  1900,  [iv],  11,  82 — 85). — In  view  of 
Schweissinger’s  criticisms  ( Pharm .  J .,  1885,  [iii],  16,  447),  the  authors 
have  examined  the  pharmacopoeial  process  for  the  assay  of  nux  vomica 
preparations  (compare  Dunstan  and  Short,  Abstr.,  1883,  689,  1175). 
Strychnine  ferrocyanide  is  not  quite  insoluble  in  water  acidified  with 
sulphuric  acid,  and  if  precipitated  in  presence  of  brucine,  the  latter 
can  never  be  entirely  separated.  If  the  amount  of  brucine  is  large, 
this  alkaloid  may  form  more  than  half  the  precipitate  ;  almost  the 
whole,  however,  can  be  removed  by  washing  with  acidified  water.  The 
authors  recommend  that  not  more  than  5  c.c.  of  the  liquid  extract  or 
30  c.c.  of  the  tincture  should  be  assayed,  and  that  200  c.c.  of  wash 
water  at  a  stated  temperature  (38°)  should  be  employed,  a  correction 
being  made  for  the  strychnine  dissolved  by  it.  R.  L.  J. 

Behaviour  of  Proteids  to  Alkaloid  Reagents,  and  a  Method 
of  Estimating  Combined  Hydrochloric  Acid.  By  Otto  Cohn- 
HEim  and  H.  Krieger  ( Zeit .  Biol .,  1900,  40,95 — 116). — The  combina¬ 
tions  of  albumoses  and  hydrochloric  acid  which  are  formed  in  the 
stomach  are  salts  which  react  acid  to  litmus,  phenolphthalein,  and 
other  indicators,  and  neutral  to  Congo-red,  methyl-violet,  &c.  If  a 
mixture  contains  only  hydrochloric  acid  and  such  acid  proteoses,  the 
use  of  such  indicators  enables  the  free  acid  to  be  estimated ;  but  this 
is  not  the  case  with  the  contents  of  the  stomach,  where  salts  and  other 
acids  are  also  present.  For  the  estimation  of  acid-proteoses,  salting- 
out  is  a  method  which  was  found  impracticable,  but  certain  alkaloid 
reagents  precipitate  them  readily.  Sodium  phosphotungstate,  for  in¬ 
stance,  will  not  precipitate  proteid,  but  it  will  precipitate  proteid 
which  is  combined  with  hydrochloric  acid.  In  this,  proteids  resemble 
Hantzsch’s  pseudo-ammonium  bases.  Various  alkaloid  reagents  were 
tested  with  artificial  mixtures  and  stomach  contents-  The  results 
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with  calcium  phosphotungstate  and  potassio-mercuric  iodide  were 
satisfactory,  and  agree  well  with  those  obtained  by  Sjoqvist’s  more 
complicated  method.  W.  D.  H. 

Modification  of  Ritthausen’s  Method  of  Determining 
Proteids.  By  F.  Barnstein  ( Landw .  Versuchs.-Stat .  1900,  54, 
327 — 336). — Instead  of  gradually  adding  sodium  hydroxide  until  the 
solution  is  neutral,  it  is  proposed  to  add  a  definite  volume  of  aqueous 
sodium  hydroxide,  insufficient  to  completely  precipitate  the  copper. 
In  this  manner,  the  difficulty  of  exactly  neutralising  coloured  liquids 
is  avoided,  and  there  is  a  further  advantage  that  the  precipitate  settles 
quickly,  whilst  the  liquid  filters  more  easily  than  is  the  case  with 
Stutzer’s  method.  The  process  is  as  follows. 

The  substance  is  boiled  with  50  c.c.  of  water,  or,  if  starchy,  is 
heated  for  10  minutes  in  a  water-bath,  treated  with  25  c.c.  of  a  solu¬ 
tion  of  copper  sulphate  (containing  60  grams  of  the  crystallised  salt 
per  litre)  ;  25  c.c.  of  aqueous  sodium  hydroxide  (12*5  :  1000)  is  then 
added,  the  liquid  being  stirred ;  the  supernatant  liquid  is  poured 
through  a  filter,  the  precipitate  washed  several  times  by  decantation, 
and  finally  on  the  filter.  Washing  is  continued  until  the  solution  no 
longer  shows  a  reaction  with  potassium  ferrocyanide  or  barium  chloride. 
The  nitrogen  is  then  determined  by  the  Kjeldahl  process  without 
removing  the  precipitate  from  the  filter. 

A  number  of  results  are  given  agreeing  very  nearly  with  those 
obtained  by  Stutzer’s  method.  In  the  case  of  tea,  sugar-beet,  lupins, 
and  tobacco,  however,  somewhat  high  results  are  obtained  ( +  0*07  to 
0*19  per  cent).  The  results  of  special  determinations  showed  that 
asparagine,  guanine,  and  betaine  are  not  precipitated  by  copper  hydr¬ 
oxide.  Probably  the  malt-germ  extract  with  which  the  substances  were 
mixed  kept  the  guanine  in  solution  (compare  Bosshard  and  Schulze, 
Landw.  Versuchs-Stat 1887,  33,  132).  Tobacco  which  had  been  boiled 
with  40  per  cent,  alcohol,  acidified  with  acetic  acid  (Kellner,  Landw. 
Versuchs-Stat .,  24,  439)  still  gave  a  rather  higher  result  (  +  0*09  per 
cent),  than  by  Stutzer’s  method.  The  new  modification  is,  however, 
suitable  for  most  purposes. 

As  regards  peptones,  it  was  found  that  both  with  vegetable  and 
animal  albumin  the  precipitation  was  not  complete,  but  in  the  modifi¬ 
cation  adopted  by  the  author  the  copper  precipitate  contained  more 
nitrogen  than  was  obtained  by  Stutzer’s  method.  N.  H.  J.  M. 

Precipitation  of  Proteids.  By  Henrik  Schjerning  {Zeit.  anal. 
Chem.y  1900,  39,  545 — 566). — In  continuation  of  earlier  work  on  this 
subject  (Abstr.,  1896,  ii,  631  ;  1898,  ii,  271,  416,  658),  the  author 
inquires  how  far  his  proposed  reagents,  and  those  suggested  by  others, 
fulfil  the  three  conditions  (I)  of  giving  clear  filtrates  and  washings, 
(II)  of  invariably  precipitating  certain  groups  of  proteids,  (III)  of 
precipitating  no  other  nitrogenous  organic  substances.  The  reagents 
investigated  (in  addition  to  his  own)  are  (1)  Bromine  water  (Abstr., 
1898,  ii,  320),  (2)  tannic  acid,  (3)  Stutzer’s  copper  reagent  prepared 
by  Fassbender’s  method  (Abstr.,  1881,  205),  (4)  phosphotungstic  acid. 
Experiments  with  about  20  different  nitrogenous  substances  show 
that  none  of  the  proposed  reagents  conforms  completely  with  condition 
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Ill,  but  that  the  author’s  six  reagents  are  by  far  the  safest  inasmuch 
as,  with  the  exception  of  magnesium  sulphate,  they  precipitate  very 
few  of  these  substances,  and  then  in  most  cases  in  but  small  amount. 
On  the  other  hand,  many  of  these  nitrogenous  substances  are  precipi¬ 
tated,  and  sometimes  in  large  amounts,  by  bromine  water,  Stutzer’s 
reagent,  and  especially  by  phosphotungstic  acid,  whilst  in  other  cases 
precipitates  are  produced  which  pass  through  filter-paper,  but  would 
be  retained  if  formed  simultaneously  with  proteid  precipitates. 
Uranium  acetate  in  presence  of  phosphates  and  mercuric  chloride 
precipitates  ammonia  from  the  acetate.  The  errors  so  produced  can 
be  avoided  by  precipitating  the  phosphoric  acid  by  lead  acetate  (not  in 
excess)  at  50°  before  adding  uranium  acetate,  or  by  heating  the 
precipitate  with  magnesia ;  the  precipitation  of  ammonia  from  its 
acetate  by  mercuric  chloride  is  prevented  by  the  presence  of  alkali 
chlorides,  especially  ammonium  chloride,  or  the  use  of  mercuric 
chloride  can  be  avoided  altogether  by  employing  lead  acetate,  which 
throws  down  the  same  proteids.  As  regards  the  actual  precipitation 
of  proteids  by  the  reagents  mentioned,  it  is  shown  that  bromine  water 
causes  very  incomplete  precipitation  and  is  very  liable  to  give  turbid 
filtrates,  that  tannic  acid  and  Stutzer’s  reagent  precipitate  albumoses  and 
peptones  incompletely  or  not  at  all,  and  that  phosphotungstic  acid  in 
some  cases  fails  to  conform  with  condition  II.  Laszczynski’s 
proposal  to  coagulate  the  proteids  by  heating  at  a  pressure  of  1^ 
atmospheres  is  likewise  shown  to  give  very  imperfect  results.  In 
cases  where  large  amounts  of  salts  of  the  light  metals  are  present  all 
the  reagents  fail  to  give  quantitative  results,  with  the  exception  of 
magnesium  sulphate,  stannous  chloride,  and  probably  Stutzer’s  reagent 
and  tannic  acid.  M.  J.  S. 
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Yol.  LXXYIII.  (Abste.,  1900). 

Part  I. 

16  /or  “  8-iiitro-l-nitroso-l-iiaplitliol”  read  “5-nitro-4-iiitroso-l-naplithol. ” 
20  „  “  1 :  3  :  5  :  4  or  1  :  3  :  8  :  4  ”  read  <e2:4:8:l  or  2  : 4  :  5  : 1.” 

15*  ,,  “1:3:5:  4”  read  “2:  4:8:1.” 

10*  „  “  oil  of  cumin  ”  read  “  oil  of  caraway.” 

14  ,,  “2-Nitro-  ”  read  “  10  Nitro-  ” 

14,  15  ,,  “2-Amino-”  read  “  10 -Amino  -  ” 

16  ,,  “  2-nitroplienyl  ”  &c.,  read  “  10-nitro-7-plienyl  ”  &c. 

25  ,,  “  2-aviino-3-di))ieth>/la)iiLno-i>-  ” 

read  “  \0-amino-§-di-M6thylamino-7-” 
14*  ,,  “2  'amino-3' aniUnopheiiyhiaphthaphenazoniiim-fi-  ” 

read  ‘ ‘  \0~amim~2-anilino-7 -pheuylno.phthapheuazonium  ” 
6*  ,,  “  2-amino-5-plienyi  ”  &c.,  read  “  10-amino-7-phenyl  ”  &c. 

3  o*  ’  ^  j-  for  “  lactone  ”  read  “anhydride.” 

15  for  “or  Trimethylene  ”  read  “  on  Trimethylene.” 

17*  ,,  “Toherdintzeff”  read  “  Tscherdixtzeff.” 

13*  ,,  “  bromoacetone  ”  read  “  bromoacetophenone.” 
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461 

18 

,,  “  Methyl  Acetate  ”  read  “  Ethyl  Ether. 
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28 

,,  “  ethyl  acetate  ”  read  “  ethyl  ether.” 

474 

13 

„  “  60°  ”  read  “  -  60°.” 

540  11 

*,  9* 

„  “Hg6K”  read  “  Hg6Na.” 

9  9 

10* 

„  “  Hg5K  ”  read  “  Hg^Na.” 

551 

9* 

,,  “  Er20  ”  read  “  Er203.” 

567 

568 

24* 

2 

j-,,  “  Bartlet  ”  read  “  Bartlett.” 

600 

24 

,,  “  d’Aciiiardi  ”  read  “  D’Aciiiardi.” 

657 

top 

,,  “  Kuznetzoff  ”  read  “  Kutzxetzoff.” 

702 

18* 

,,  “  laranskite  ”  read  “  loranskite.” 

*  From  bottom. 


